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PROJECT 1: WEEDS OF RANGE AND FOREST 


Linda Wilson, Chair 




Control ofyellow starthisle with guinclorac and diflufenzopyr plus dicamba. Sandra L. Shinn and Donald C. 
Thill. (plant Science Division, University ofIdaho, Moscow, ID 83844-2339) A study was established on 
unimproved pasture land near Tammany, Idaho to evaluate yellow starthistle control with quinclorac and 
diflufenzopyr plus dicamba. Soil type at Tammany was a silt loam (38% sand. 9% clay, 53% silt, pH 6.6, and 
4.5% organic matter). The experimental design was a randomized complete block with four replications and 
individual plots were 2.4 by 9.1 m. Herbicide treatments were applied postemergence on April 7, 2000 with a CO2 

pressurized backpack sprayer calibrated to deliver 94l1ha at 214 kPa (fable 1). Yellow starthistle control was 
evaluated visually May 9 and August 15, 2000. 

Table 1. Application data. 

Yellow star1hist1e stage (CENSO) 410 5 leaves 
Air temperature (C) 17 
Relative humidity (%) 32 
Wind(kmlh) 1 
Cloud cover (0/0) o 
Soil temperature at5 em (C) 5 

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

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

CENSO 
May 9. 2000 August 15. 2000 

Treatment" Rate coatrol 

Quinc10rac 
Quinc10rac + BAS 654 VB H 
Diflufenzopyr + dicamba 
Diflufenzopyr + dicamba 
Quinc10rac + diflufenzopyr + dicamba 
Quinclorac + diflufenzopyr + dicamba 
Quinclorac + diflufenzopyr + dicamba 

LSD (0.05) 

0.42 
0.42 +0.043 

0.29 
0.39 

0.42 + 0.20 
0.42 + 0.29 
0.42 + 0.39 

43 
85 

100 
100 
98 
100 
100 

23 

% 

100 
100 
100 
100 
100 
100 
100 

"All1realments were applied with a methylated seed oil at 1.0% v/v. 
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Tolemnce of grass species and control ofyellow starthistle with imazapic and imazapic plus 2,4-D. Sandra L 
Shinn and Donald C. Thill. (plant Science Division, of Idaho, Moscow, ID A was 
established on land near Idaho to evaluate starthistle control with lJIlllZa1PIC, 
plcloI1i1ln, and Soil type was a silt loam (20% sand, 18% 62% and 2.6% 
nr'~n'l~ matter). The experimental was a nndomized block with four replications and individual 
plots were 2.4 by 9.1 m. HeIbicide treatments were applied postemergence on April 7, 2000 with a 
pressurized backpack sprayer calibrated to deliver 94 lJha at 214 kPa (Table 1). Yellow starthistle and downy 
brome control and bluebunch wheatgrass were evaluated visually on May 7 and July 7. 2000. 

Table 1. Applicatioo da:ta.. 

6 to 10 leaves 
20 to 30 leaves 

17 
32 
2 

20 

Imazapic alone and in combination with 2,4-D visibly suppressed yellow starthistle 40 to 450/0, 30 DAT compared 
to the nntreated control (Table Imazapic in combination with 2,4-D at the highest rate controlled 
starthistle 930/0, 60 DAT. Picloram controlled yellow starthistle 100010. alone controlled downy brome 
about 6O%. Imazapic in combination with 2,4-D at 0.63 kglha controlled brome 700/0, 60 DAT. Bluebunch 
whealgrass was injured 29 to 300/0, 30 DAT. By 60 bluebnnch wbeatgrass had completely recovered from 
berbicide injwy (data not shown). 

Table 2. Toler.moe ofbluebunch wbeatgrass and oootrol ofyeUow starthistk and downy brome. 

0.21 
0.21 
0.42 
0.63 
0.42 

40 
40 
43 
4S 
100 

60 
SO 
SO 
63 
o 

30 
29 
30 
30 
o 

43 
IS 
76 
93 
100 

61 
IS 
40 
70 
o 
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~~~~mw~~~~~~~mm~~~~ruu~~&m~~~. &m&mL.Shlnnmd 
Donald C. Thill. (plmt Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established 
on lmd near Genesee, Idaho to evaluate tolerance of forage grass species to imazapic, md 
imazapic plus 2,4-D. Soil type was a silt loam (37% sand, 7% clay, 56% silt, pH 6.4, md 4.8% org;arulc ••_ .._.~. 
The experimental design was a randomized complete block with four md individual 
9.1 m. Herbicide treatments were applied postemergence on April 5, 2000 with a 
sprayer calibrated to deliver 94 I.Jha at 214 kPa (fable 1). On June 29,2000, downy smooth 
bulbous md medusahead were evaluated visually for percent reduction and 

area, dried for 72 hours, and weighed. 

Tab~ 1. Applicatioo data.. 

3 to 4 leaves 

13 

S4 

3 

30 


bluegrass and medusahead height were reduced 53% in plots treated with at 0.07 
ImalZapic aJ)J)li(:(i alone at 0.14 md 0.21 kglha reduced height ofall forage grass species 25 to 52% 

COIlllOOred to the untreated control Imazapic applied in combination with 2,4-D at 0.63 kglha reduced height of all 
43 to 68%. Picloram reduced medusahead pImt height 35%. Annual grass biomass was reduced 11 

treated with alone or in combination with 2,4-D at 0.42 md 0.63 
to the untreated control. alone at 0.14 md 0.21 kglha reduced perennial grass biomass 31 to 
39010 to the untreated control. 

0.07 0 20 53 53 2 38 
0.14 40 25 45 35 5 IS 
0.21 52 33 43 43 6 13 

2,4-IY 0.21 0 0 10 8 11 33 
+2,4-0 0.42 0 0 18 IS 6 27 
+2,4-0 0.63 67 43 68 60 5 23 

0.42 0 20 5 35 IS 37 
Untreated cootrol 20 21 

smooth brome. 
1All imazapic treat:mem.s were applied wi1h 
lImazapic plus 2,4-0 formulation was 0.24 
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~~~nru~~!ttQ:lE@j~~~iUm~~~m~~m. Sandra L. Shinn and Donald C. Thill. 
(plant Science Division. ofIdaho, Moscow, ID 83844-2339) A study was established on unimproved 
pasture land near Tammany, Idaho to evaluate yellow starthistle control with several PBI Gordon experimental 
heIbicides. Soil type was a loam (46% sand, 8% clay, 46% silt, 7.0, and 5.0% organic matter). The 
experimental design was a randomized complete b;ock with four and individual plots were 2.4 9.1 
m. Herbicide treatments were postemergence on November 1999 and June 21, 2000 with a 
pressurized sprayer calibrated to deliver 187lJha at 413 kPa 1). Yellow starthistle control and 
bluebunch and brome injury were evaluated on and July 19,2000. 

Applicatioo date November 16, 1999 June 21, 2000 
Yellow start.bistle stage (CENSO) rosette (2 to 4 leaves) bud 
Downy brome stage (BROTE) I to 3 leaves 3to 
Bluebuncll wbea%grass stage (AGRSP) vegetative heading 
Air temper.!.1:ure (C) 15 26 
Relative humidity (Oft,) 58 46 

2 3 
90 o 

Experimental NB30027, NB30408 and salt plus 2,4-D diethanolamine salt 
controlled starthistle 1000/0 (fable 2). NB30409 and NB30410 applied at the rosette 
yellow starthistle 38 to 56% on May 10,2000. 19,2000, NB30409 and NB30410 at the rosette 
stage did not control yellow startbistle. All treatments applied at the bud stage controlled yellow starthistle 40 to 
730/0. No treatment downy brome or (data not shown). 

Table 2. Yellow starthistle control with experimental herbicides. 

NB3OO27 2.20 rosette 100 100 
NB30408 2.24 rosette 100 100 
NB30409 1.03 rosette 56 0 

1.12 rosette 38 0 
2.13 rosette 100 100 
2.20 bud 73 

NB30408 2.24 bud 68 
NB30409 1.03 bud 56 
NB30410 1.12 bud 40 
2.4-D dime:tbyIami.ne plus 2.4-D dietha.nolamine 2.13 bud 56 

NB30410 
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==;:;:. Rodney G. Lym and Katheryn M. Christianson. (Department ofPlant Sciences, North Dakota State 
lnnlFr<:TtV Fargo, ND 58105). Previous research at North Dakota State University has shown that leafy spurge 

and Canada thistle control increased when diflufenzopyr, an auxin inhibit.or, was with various 
auxin herbicides compared to the herbicides alone. A unique attribute of quinclorac is the narrow of 
weed control compared to other herbicides used for leafY spurge control. Quinclorac generally does not injure most 
desirable broadleafplants but the addition ofdiflufenzopyr may broaden the spectrum or weed control. The 
purpose ofthis research was to evaluate diflufenzopyr applied alone and with quinclorac or dicamba for 6"""":U 
broadleaf weed control in pasture. 

"''''''hl"pthat contained a ofbroadleafweeds on the NDSU Albert Ekre 
FYnPl';mlP!nt Station near Walcott, ND. Treatments were applied on June 14, 1999, when most ofthe weeds were in 

Vell:eta1t1ve growth stage. Herbicides were applied alone and with at a ratio .of2.5: 1 .or 10: 1 
Treatments were applied with a hand-held boom sprayer delivering 8.5 gpa at 35 psi. 

and treatments were replicated four times in a randomized complete block design. 

The present included wild licorice [Pursh Glycyrrhiza (Nutt.)], hairy vervain (Verbena 
and goldenrod with common artemisiifolia and common 

(AS,CleZ)las syriaca L.) found throughout the None ofthe weed 
was found in every plot, so each plot was evaluated for species presence or absence prior to herbicide <1I-'IJUI.>i:!.Ll'LlU. 

Weed control evaluations were based on presence or absence ofthe various and reported as 1.1"'1"""1< 

or absent compared to the initial POl)Ulflti.on. 

Di1]ufienzop~rr applied a1.one tended to vervain, g.oldenrod, and but not wild or 
common milkweed (Tables 1 and 2). Injury was independent .ofdiflufenzopyr application rate regardless _4: •••__ '" 

Quinclorac alone or with did not injure wild licorice except at the 
quinclorac diflufenzopyr rate of0.75 0.3 Ibl A (Table I). alone had very little effect on 
vervain. The increase in control when was applied with quinclorac likely reflected the effect that 
ditlurenzc)pyr alone had on hairy vervain. quinclorac did reduce stands and control increased 
as the rate when was with the herbicide. For 
example, at 0.25 and 0.75 Ib/A alone reduced goldenrod to 25 and 0%, respectively, ofthe initial 
infestation II months after treatment (MAT). When quinclorac was applied with dillufenzopyr goldenrod was 
nearly eliminated regardless ofquinclorac rate or diflufenzopyr ratio. Quinclorac controlled common but 
n.ot common milkweed whether applied alone or with dillufenzopyr (Table 

In general, dicamba controlled goldenrod but not wild licorice whether applied alone or with diflufenzopyr (Table 
1). Dicamba injured hairy vervain when applied alone at 0.5 and lIb!A and only increased 
when dicamba was with diflufenzopyr at the application rates. controlled both 
common and common milkweed whether alone or with I.Ull:I.U<;;.u.£,\;'IJ.Y! 

A wider ofbroadleafplants remained t.o dicamba regardless if 
the herbicides were alone or with diflufenzopyr did tend to broaden the quindorac weed 
control spectrum. The ofweeds controlled by an auxin herbicide will likely increase when applied with 
dillufenzopyr, but the amount of increase is herbicide and weed species dependent. 

6 

http:POl)Ulflti.on
http:inhibit.or


Dil1ufenwpyr+X-77 0.1+0.25% 25 50 50 100 50 25 50 50 100 25,' 25 25 
D il1ufclIlopyrl'X-77 0.2+0.25% 75 50 50 75 75 SOl' 0 25 100 50,' 50 SO 
Diflufenzopyr+X-77 0.4+0.25% 100 75 75 75 75 SOt 25 25 100 75,· 100 100 
Diflufenwpyr+X-77 0.8+0.25% 50 25 75 75 25 251' 25 25 100 50,· 50 75 

0.25+\ ql 100 75 50 75 75 lOOt 75 75 100 so,' 25 25 
0.5+1 ql 100 100 25 50 0 50 25 75 100 25,' 0 0 

0.75+ \ ql 75 501· 50 50 50 75,' 50 75 100 25,· 0 0 

Quin+diflu + MSOd 75 75 25 75 50 SO,' 50 SO 100 0 25 25 
Quin+dillu + MSOd 50 50 75 75 75 25,· 0 50 100 0 0 0 

+ 50 50 50 50 0 25 25 50 100 251' 0 0 
+ 100 75 100 100 50 25,' 25 25 100 0 0 0 
+ MSO· ql 75 75 50 75 50 0 0 25 100 0 0 0 
+ MSO· 0.75+0.3+ I q! 75 50 25 25 50 0 25 25 100 0 0 0 

Dicamba+X-77 0.5+0.25% 100 75 25 75 25 75 25 75 100 25,· 25 25 
Dicamba+X·77 1+0.25% 75 50 75 75 25 SO,' 25 50 100 0 0 0 
Dicamba+X-77 2+0.25% 75 75 50 75 50 0 0 0 100 0 25 25 

Dicamba+dil1u+X-77 100 75 50 100 25 25 0 25 100 0 0 0 
-....J Dicamba+diflu+X-77 75 75 50 50 50 25 50 50 100 25 25 25 

Dicllmba+diflu+X·77 I+0. 1+0.25% 50 50 25 50 0 0 25 50 100 0 0 0 
Dicamba+dillu+X·77 1+0.4+0.25% 75 75 50 50 25 0 0 0 100 25 0 0 
Dicamba+ditlu+X-77 2+0.2+0.25% 75 50 75 75 50 0 25 50 100 0 0 0 
Dicamba+dillu+X-77 2+0.8+0.25% 75 0 0 25 100 0 0 0 100 0 0 0 

0.5+1 100 25 25 50 0 0 50 50 100 25 0 0 

dil1u 
were present bill had auxin NOO injurv or were otherwise stunted. 

• Methylated seed oil by AGSeO, Grand 

http:2+0.8+0.25
http:2+0.2+0.25
http:1+0.4+0.25
http:0.5+0.25
http:0.8+0.25
http:0.4+0.25
http:0.2+0.25
http:0.1+0.25


Table 2. Effect of Quinclorac or dicarnbaJII2llJjedj\lone_oLWi1hJ!if!J!f~~\'tror cou\rnLof commonillRweed an<Lcommon milkweed. 
RaBweedfMAT' Milkweed!MAT' 

TreatJl!en~ Rate 0 2 II 0 2 II Qlh~nlSDeCi~illed Il.rowjng in at least one plot 
---lb/A-- Plants found occasionally' -----

Diflufenzopyr+X-77 0.1+0.25% p a a p p p wood violet, western snowberry 
(Sympho/'icarpos occidenlalis Hook .) 

Diflufenzopyr+X·77 0.2+0.25% a a a p p a 
Diflufenzopyr+X-77 0.4+0.25% a a a a a a 
D iflufenzopyr+ X-77 0.8+0.25% P a a P p P wood violet, western snowberry, thistle 

Quinclorac+MSO· 0.25+1 qt a a a p p a 
Quinclorac+MSO· 0.5+1 qt a a a p p p wood violet (Viola spp.),western. snowberry 
Quinclorac+MSO· 0.75+1 qt P a II a a p wood violet 
Quin+diflu· + MSO· 0.25+0.025+ I qt P a a p p p parsnip (Paslinaca saliva L.), wild strawberry 

(Fragarla virginiana Duchn .), yarrow (Achillea spp.) 
Quin+diflu + MSO· 0.25+0.1 + I qt p a a a a p wood violet, thistle (Cirsium spp.) 
Quin+diflu + MSO· 0.5+0.05+ I qt P a a a a a western snowberry 
Quin+diflu + MSO· 0.5+0.2+1 qt a a a p p 8 wood violet, western SIlOWberry 
Quin+dillu + MSO· 0.75+0.075+ I qt P a a II a p wood violet 
Quin+diflu + MSO· 0.75+0.3+ I qt p a a a a a wild rose (Rosa arkansana) 

Dicamba+X-77 0.5+0.25% p a a p p a wood violet, western snowberry, thistle 
Dicamba+X-77 1+0.25% P a a P p a wood violet, western SIlOWberry 
Dicamba+X-77 2+0.25% a a a p p a wood violet 

00 
Dicamba+diOu+X-77 
Dicamba+diflu+ X-77 

0.5+0.05+0.25% 
0.5+0.2+0.25% 

P 
P 

a 
a 

a 
a 

P 
P 

a 
p 

a 
a 

wood violet 
wood violet 

Dicamba+diflu+X-77 1+0.1+0.25% P a II II II 1\ wood violet, westem snowberry 
Dicnmba+diflu+X-77 1+0.4+0.25% P II a a a a wood violet 
Dicamba+diflu+X-77 2+0.2+0.25% P a a P p a wood violet 
Dicamba+dillu+X-77 2+0.8+0.25% a a II p a a wood violet 

Pi£IS!!iUI!+2 ~-D Q,~+! Il a II Il !! a 
• Months after treatment. 
b.Quin =quinclorac, ditlu =ditlufenzopyr. 
C P =plants were present, a= plants were absent in any of the plots prior to or following herbicide application. 
d Methylated seed oil was Scoil by AGSCO, Grand Forks, NO. 



Evaluation ofdiflufenzopyr with auxin herbicides for leafy spurge controL Rodney G. Lym. (Department ofPlant 
Sciences, North Dakota State University, ND 58105). Previous research at North Dakota State VAl'''''''''''' 
has shown that both initial and long-term spurge control was increased when ditlufenzopyr was 
various auxin herbicides including quinclorac, and In the initial trials difhmenzop~{r 

"VI""'''" at a ratio of2.5:1 . The purpose of this research was to evaluate the effect of 
the ratio ofherbicide to ditlufenzopyr on both short- and leafY spurge control with various 

herbicides. 

The first "'vt'."";'",,,,,nt evaluated the optimum ratio with dicamba or quinclorac. The 
ditlufenzopyrratio varied from the standard ratio of2.5:1 hert)lClde:dlltluteru~op:yrto 5:1 and 10:1. 
were established near Janlestown and Yaney City, North Dakota, in June 1998 when leafY spurge was in the 
true-tlower growth The were applied using a hand-held boom sprayer delivering 8.5 gpa at 35 

The plots were 10 by 30 feet, and treatments were replicated four times in a randomized block 
spurge topgrowth control was evaluated based on percent stand reduction compared to the 

untreated check. 

Both initial foliar injury I month after treatment (MAT) and topgrowth control 3 MAT usually were when 
diflufenzopyr was with dicamba and quinclorac compared to the herbicide alone (Table 1). 
However, injury and control were similar regardless ofditluf~yr rate. For leafY spurge control 3 
MAT with dicamba applied alone 84% but increased to an average of97% when applied with 

Control with quinclorac alone 78% but increased to an average of97% when applied with 
diflufenzopyr. Control 3 MAT averaged 78% when was applied with glyphosate plus 2,4-D 
compared to 44% when the herbicide combination was applied alone. 

The addition increased long-term spurge control when with either dicamba or 
"."""u'V"v.",'" compared to the herbicides applied alone. For spurge control 24 MAT 63 with 
dicamba plus diflufenzopyr, versus 39% with dicamba alone 1). The increase in control was similar 
regardless ofthe dicamba:ditlufenzopyr ratio. Similarly, long-term leafy spurge control 24 MAT averaged 71% 
when was with to only 49% when quinclorac was applied alone. 

the increase in control was similar regardless of the quinclorac:ditlufenzopyr ratio. The addition of 
diflufenzopyr to plus did not result in a long-term increase in spurge control. 

The second and third were established to evaluate the optimum ratio ofdiflufenzopyr when 
with or picloram plus 2,4-D for spurge control. was applied from 1.6 to 6.4 ozi A 
with at 8 oziA or picloram at 4 + 16 oziA Leafy spurge was in the true-tlower growth 
the air temperature was 63 F with a dew point of 57 F on June 9, 1998 when the second experiment was 
established. When the third experiment was established on September 15, 1998, spurge was in the fall 

with approximately 15% yellow and the air was 78 F with a dew of60 F. 

the 

h;>rli'l,<"i:ilp<:. were 

Consistent with the previous experiments leafY spurge control increased when ditlufenzopyr was 
with picloram or picloranl plus 2,4-D compared to the herbicides alone, and the increase was similar regardless of 

ratio (Tables 2 and 3). spurge control 15 MAT 88 and 83% when 
2,4-D were applied with to 62 or respectively, when the 

(Table 3). Control 84% with at 8 oziA diflufenzopyr 27 MAT 
compared to only 31% when was applied alone. 

In general, leafY spurge control also was increased when plus picloram or picloram 
was fall applied, but the increase was erratic (Table 3). For instance, spurge control 12 MAT with 

picloram plus 2,4-D at 4 + 16 ozi A only 1 % compared to a range from 36 to 65% control when the same 
treatment was applied with ditlufenzopyr. However, there was no clear trend between the anlount of diflufenzopyr 
applied with plus 2,4-D and leafY spurge control. LeafY spurge control with picloranl at 8 oziA averaged 
37010 21 MAT to an average of 57% when applied ditlufenzopyr. 
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The fourth experiment was established to further evaluate the effect ofthe diflufenzopyr ratio on leafy spurge 
control with dicamba or quinclorac. Herbicides were applied at various rates with an herbicide:diflufenzopyr ratio 
of2.5: I or 10:1. The experiment was established at two locations, in early June 1999 near Valley City when leafy 
spurge was in the flowering growth stage and in mid-July near Fargo when leafy spurge was in late seed-set stage. 

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

In summary, diflufenzopyr increased long-term leafy sptrrge control by auxin-type herbicides and the increase was 
independent ofthe herbicide:diflufenzopyr ratio. No increase in non-target plant injury, such as grass injury, was 
observed at any location. 

Table I. Diflu1enzopyr applied at various ratios with herbicides fur leafY spurge control averaged over Jamestown and Valley City 

locations in North Dakota. 


Foliar 
ControllMAT' 

Treatment Rate I MAT' 3 MAT' 12 15 24 
ozlA % 

Dicamba + X-77 + 28% N 32+0.25%+ 1 qt 64 84 29 25 39 
Dicamba + diflu1enzopyr + X-77 + 28% N 32+3.2+025%+ 1 qt 67 94 75 58 65 
Dicamba + diflufenzopyr + X-77 + 28% N 32+6.4+025%+ 1 qt 78 99 89 57 60 
Dicamba + diflufenzopyr + X-77 + 28% N 32 + 12.8 + 025% + 1 qt 70 98 83 59 63 
Quinclorac + MSOb 12+ I qt 47 78 85 54 49 
Quinclorac + diflufenzopyr + MSOb 12+ 1.6+ I qt 61 96 96 83 72 
QuincIorac + diBufenzopyr + MSOb 12 + 32 + 1 qt 60 97 98 82 70 
Quinclorac + diflufenzopyr + MSOb 12+4.8+1qt 66 98 96 75 71 
Glyphosate + 2,4-D' 6+ 10 88 44 31 17 30 
Glyphosate + 2,4-D' + diBufeDZOpyr 6 + 10+ 6.4 84 78 53 27 31 

~ 

LSD (0.05) 8 8 14 13 15 
• Months after !reaODenl 

bMc:thylated seed-oil w.I.S Scoil by AGSCO, Grand Forks, ND. 

' Commercial furmulation - Landmaster BW. 


Table 2. LeafY spurge control with picloram or picloram plus 2,4-D combined with various ratios ofdiflu1enzopyr applied in June 
1998 near Valley City, North Dakota. 

ControllMATr 

Treatment Rate 3 12 15 24 27 
ozlA % 

Picloram + diflufenzopyr 8 + 1.6 99 96 85 83 79 
PicIoram + diBufenzopyr 8+32 99 99 88 91 88 
Picloram + diflu1enzopyr 8+4.8 99 99 90 91 87 
Picloram + diBufenzopyr 8 +6.4 99 99 89 92 83 
PicIoram + 2 ,4-D + diBufenzopyr 4+ 16+1.6 99 90 79 81 53 
Picloram + 2,4-D + diflufenzopyr 4+ 16+32 98 93 82 79 65 
Picloram + 2,4-D + diflufenzopyr 4+16+4.8 99 96 85 84 80 
PicIoram + 2,4-D + diflufenzopyr 4 + 16+6.4 99 98 85 81 76 
Picloram 8 92 85 62 51 31 
Picloram + 2 ,4-D 4+ 16 80 79 38 52 40 

LSD (0.05) 5 1J 13 16 22 
• Months after treaODent. 
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Picloram + diflufenzopyr 
Piclol'll1ll + diflufenzopyr 
Piclol'll1ll + difiufenzopyr 
Piclol'll1ll + diflufenzopyr 
Piclol'll1ll + 2,4-D + diflurenzopyr 
Piclol'll1ll + 2,4-D + diflurenzopyr 
Piclol'll1ll + 2,4-D + diflufi:=opyr 
Picloram + 2,4-D + diflufenzop}T 
Piclol'll1ll 
Picloram + 2,4-D 

8+ 1.6 

8+32 

8+4.8 

8+6.4 


4 + 16 +1.6 

4+16+3.2 

4+ 16+4.8 

4+16+6.4 


8 

4+ 16 


99 66 63 
97 44 34 
99 83 70 
99 74 60 
88 36 20 
93 65 43 
95 45 34 
95 40 31 
88 53 37 
45 0 

control with dicamba and quinclorac combined with various ratios ofdiflutenzopyr applied in June 1999 at 

Dicamba -+ diflufimmpyr + X-77 2+02+025% 99 96 94 94 87 
Dicamba+ 2+0.8+025% 100 97 98 91 83 
Dicamba+ X-77 1 +0.1 +025% 96 94 87 90 86 
Dicamba+ 1+0.4+025% 98 88 74 67 60 
Dicamba + diflutenzopyr + X-77 0.5 + 0.05 + 0.25% 90 85 73 60 46 
Dicamba + diflurenzopyr + X-77 0.5 + 0.2 + 025% 89 83 45 64 28 
Quinclorac + diflutenzopyr + MSO" 0.75 + 0.075 + 1 qt 98 94 95 87 72 
Quinclorac + diflutenzopyr + MSO" 0.75+0.3+ 1 qt 99 95 97 83 77 
Quinclorac + diflnfimmpyr + MSO" 0.5 +0.05 + 1 qt 99 98 97 59 31 
Quinclorac + diflufimmpyr + MSO" 0.5+020+ 1 qt 98 97 97 86 73 
Quinclorac + diflurenzopyr + MSO" 025 +0.025 + I qt 96 93 76 80 54 
Quinclorac + diflutenzopyr + MSO" 0.25 + 0.10 + I qt 98 96 92 58 29 
Diflufenzopyr + X-77 0.10+025% 0 0 0 14 0 
Diflufimmpyr+ X-77 020+025% 0 0 26 12 0 
Diflutenzopyr + X-77 0.40+025% 0 0 0 8 0 
Dif\utenzopyr + X-77 0.80+025% 0 5 54 10 0 
Picloram + 2,4-D 0.5 + 1 99 94 97 55 37 
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~~~~m!!:!~mum!!;i~~~~J2L.!~~~m!lm£!.QN!!LQlY§1~d:. KlOOllC':V G. Lym. 
(Department ofPlant Research at North Dakota 
State University has shown that imazapic provides good spurge control when applied in the fall but can injure 
grass, especially cool-season species. piclorarn plus 2,4-D may need to be applied every other year to reduce 
grass injury in a management program. The purpose research was to evaluate applied 
alone, in rotation with pic10ram 2,4-D, or the three herbicides applied for spurge 
control. 

The experiment was established at Jamestown and Valley North Dakota, in a dense stand ofleaiY spurge. 
Initial herbicide treatments were applied in early June 1998 during the true-flower 
S~)tern~~ when spurge was in the fall stage. Initial treatments ohma;z:apic 

picloram initial treatments ofpicloram were followed by um:u.a.pll,;. Im:azapic 
was applied at 1 ozlA in the or 2 ozlA in the full. Picloram plus 2,4-D was applied at the common use rate 
of4 + 16 ozlA in the spring or 8 + 16 ozl A in the fall. The three-way mixture ofpicloram plus 2,4 ..D plus 
imazapic was applied once in the spring or fall with no follow-up treatment. Any treatment that included imazapic 
also contained methylated seed oil plus 28% N liquid fertilizer. 

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

The three-herbicide mixture ofpicloram applied once in the provided the best 
,....... ,.,_,,"'>"'Cn leafy spurge control (Table). Control across locations was 99"10 in June 2000, 24 months after 
treatment (MAT). This high level ofcontrol was and is better than the long-term average ofpicloram 
applied alone at 32 ozJA, which provides the best long-term control in the region. The same three-
herbicide treatment applied in the faU only 61 and 15% control 12 and 24 

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

In control at the location was better than at the Jamestown location. For picloram 
plus 2,4-D imazapic applied 98% control in June 2000,24 MAT at Jamestown, but control 
began to decline by 2000 to an average of75%. In comparison, spurge control averaged 91 % in 

2000 at The control from the mixture exceeded that from any 
nre'vl011S herbicide treatments evaluated at North Dakota State To maintain such long-term control 

requires two or three annual applications ofeither imazapic or picloram plus 
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or faB allwo local ions. 
2000 

June AUll.usl hme A\Ul.usl 

Table, LealV SDur!!.e control with imazaoic combined or alternated with oicloram and 2.4-D II 

Picloram+2,4-D 4+16 Imazapic+Scoil+28% N 85 88 86 99 99 99 70 95 82 64 82 73 42 75 58 
Imazapic+MSO'+28% N I+lqt+lqt Picloram+2,4-D 28 58 43 99 99 99 53 82 67 43 76 59 18 69 43 

4+16+1+ 
Iqt+lql None 99 95 97 95 99 99 97 99 98 98 99 99 75 91 83 

7bLSD (0.05) II 16 

N 1+ Iqt+lql 98 94 96 82 91 87 98 95 96 47 82 64 
Picloram + 2,4-D 8+16 99 99 99 96 98 97 77 81 79 25 62 43 

None 99 99 99 59 64 61 26 50 38 3 28 15 

29 14 IS d 

[998 
8+16 

N 2+1ot+ IQI 

N Iqt+lqt 

• JMS = Jamestown, VC '" 

b Significant interaction between Control wilh imazapic al Valley City was hii!her than at Jamestown. 


Methylated seed oil was Sooil AGSCO, Grand Forks, ND. 

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

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

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

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

ToP,g!owth ini!!.n: IDAT") Plan! !:!:B!:owth {8 W AT"} 

Treattnent Rate 7 14 Dtyweight Live plants 

-oz/A- ---%--- mglplant -%

With sound 

Picloram + 2,4-0 + X-77 2+3+025% 25 40 218 100 

Imazapic 0.015 10 15 IS I 100 

Quinclorac + MSO' 3+lqt 50 60 3 19 

Glyphosate + 2,4-0 3.2+4.8 35 60 320 88 

Oicamba + diflufeuzopyr 3+ 12 55 60 165 75 

Control 0 0 325 100 

Mean (with sound) 197 

Without sound 

Picloram + 2,4-D + X-77 2+3 +025% 35 40 223 88 

Imazapic 0.015 5 15 250 88 

Quinclorac + MSO' 3+lqt 60 70 0 13 

Glyphosate + 2,4-0 3.2+4.8 35 60 303 88 

Dicamba + diflufenzopyr 3+12 45 60 267 88 

Control 0 0 333 100 

Mean (without sound) 193 NS 

LSD (0.05) Trt 205 

LSD (0.05) Trt by sound NS 

• Days after treatment. 
• Weeks after treatment. 

, Methylated seed oil was Sunit by AGSCO, Grand Forks, ND. 
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The competitive effects offive cool-season perennial grasses on foxtail barley. Tom D. Whitson and Jerry M. 
Langbehn. (Department ofPlant Sciences, University of Wyoming, Laramie, WY 82071-3354) Foxtail barley 
(Hordeumjubatum L.) is a short-lived perennial that reproduces from seed. It is increasing in density in many hay 
meadows of the west and is causing economic losses in hay. Chemical control has not proven to be consistent 
because of uncertain fall moisture to activate products such as pronamide. This experiment was conducted near 
Thermopolis, WY to determine the competitive ability of five perennial cool-season grasses that are well-adapted to 
high pH soil conditions. Soils had a 7.8 pH, 1.6% organic matter, 38% and, 23% silt and 39% clay. Plots were 12 ft 
by 50 ft arranged in a randomized complete block design with three replications. Seedbed preparation was done 
with a rototiller in two directions on June 18, 1997. A single application ofglyphosate at 1.0 Ib ae/ A was applied to 
control volunteer foxtail barley and annual weeds on August 1, 1997. Seeding was done with a Brillion seeder 
August 12, 1997 at 15 Ib PLS/A. Species seeded included: hybrid wheatgrass (experimental line RSl; quackgrass x 
bluebunch wheatgrass [Elytrigia repens L. Nevski x Pseudoroegneria spicata (Pursh) A. Love], Pryor slender 
wheatgrass (Elymus trachycaulus spp. trachy), Jose tall wheatgrass (Thinopyrum ponticum), Shoshone beardless 
wildrye (Leymus multicaulus), Prairieland altai wildrye (Leymus angustus). Evaluations were made by clipping 
individual species on July 8, 1999 and August 21,2000. In 1999 (four) ~ and 2000 (three) M2 quadrats were 
clipped by species within each of three replications, samples were oven- and air-dried, then weighed. 

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

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

Grass species % control Yields (air-dried) 


Perermial grasses Foxtail barley 


1998 1999 2000 1999 2000 1999 2000 

Hybrid wheatgrass (Newhyy 47 56 94 1371 1669 795 80 

Slender wheatgrass (Pryor) 3 59 50 2598 1150 1005 655 

Tall wheatgrass (Jose) 57 90 96 4485 2734 356 44 

Beardless wildrye (Shoshone) 0 19 31 721 617 2014 916 

Altai wildrye (Prairieland) 2 27 0 1086 0 2462 1330 

l. Seeded with a Brillon Seeder Aug. 12, 1997 at 15 Ibs (pLS)/Acre 

2. All species were clipped by species (four) W (1999) and (three) W (2000) quadrats/rep. oven and air-dried, then weighed. 
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Cornmon mullein control on Colorado rangeland. James R. Sebastian and K.G. Beck. (Department of 
Sciences and Pest Colorado State Fort CO 80538) An experiment 

was established at Cherry Creek Reservoir State Aurora, CO to evaluate common mullein control 
with picloram + or picloram + fluroxypyr. The experiment was 

as a randomized com.plete block with 

Herbicides were 1999 when VESTH was in the rosette All treatments were 
applied with a _nr,f><:<:'nrl'7t>rl bac:kpi:l.ck sprayer 11003LP flat fan nozzles at 21 gallA, 14 psi. Other 
application information is in Table 1. Plot size was 10 by 30 feet. 

Visual evaluations for control compared to non-treated control plots were made in July, August, and October 1999, 
41, 76, and 106 days after treatment (DAT), and June 2000, approximately 11 months after treatment (MAT). All 
treatments controlled less than 68% ofVESTH 30 DAT. Bolted VESTH control at 41 amd 76 DAT evaluation dates 
were very similar. Fluroxypyr or controlled VESTH poorly (0 to 15%) 41, 76, and 106 DAT. Bolted and 
rosette VESTH plants were evaluated at the 106 DAT evaluation due to a flush offal! rosettes. Increased 

or picloram plus provided fair to good VESTH control (50 to 84%) 106 
treatment that controlled rosettes and bolted VESTH was 0.25 lb picloram + 1 Ib (78 and 81 % 

106 DAT. There was no residual VESTH control evident 11 MAT from any treatment used in this 
2,4-D contro lIed up to 80% VESTH 106 it may require rates of 

residual control 1 Y AT. 

Table r Applicatim data for common mullein control on Colorado rangeland. 

Environmental data 
Applicatim date 
Application time 
Air temperature, F 
Relative humidity, % 
Wind speed, mph 

August 3, 1996 

May 19,1999 
12:00 AM 

75 
65 

2105 

VESTH rosette 
CRljNU rosette 
CIRAR rosette 
BROTE earJy flower 
ARKSP dormant 
SPOCR dormant 

4 to 12 diatneter 
3 to 14 diatneter 
3 to 5 diameter 
3 t06 
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Table 2. Common mullein control on Colorado rangeland. 

Common Mullein 

Herbicide' Rate 
(Ibai/A) 

July 1, 1999 August 6, 1999 
(Control %) 

October 5, 1999 
Bolted Fall Rosenes 

June 7, 2000 

Fluroxypyr 0.13 
0 .19 
0.25 
05 

0 
6 
II 
3 

10 
13 
14 
14 

10 
13 
14 
14 

0 
0 
0 
0 

0 
0 
0 
0 

Picloram 
+ Fluroxypyrb 

0.1 
+ 0.15 

58 50 50 8 0 

0.15 
+0.23 

60 69 69 31 0 

0.21 
+ 0.29 

65 84 84 J5 0 

2,4-D 0.13 
+05 

10 15 15 0 0 

Picloramc 

+ 2,4-D 
0.13 
+ 0.5 

61 53 48 86 0 

0.19 
+ 0.75 

59 65 65 80 0 

0.25 
+ 1.0 

68 81 81 78 0 

Picloram" 
+ 2,4-D 

.013 
+ 0.25 

I 
60 

0 
73 

0 
73 

0 
33 

0 
0 

LSD (0.05) 9 13 12 13 0 

" X-77 surfactant added to all treatments at 0.25% vIvo 
b Premixed formulation of picloram + fluroxypyr (Plenum) 
C Premixed formulation ofpicloram + amine formulation of2,4-D (Grazon P&D). 
" Picloram plus the amine formulation of2,4-D. 
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Dl\)a.;;,H,",U1ll.ua.l Sciences and Pest M,ma,geme:nt, 
f'1I1~f'r'rn'f>nt was established near 

Herbicides were to GUESA and ARTDR at late bud growth on 7, 1996. All treatments were 
applied with a backpack sprayer 11003LP flat fan nozzles at 21 gallA, 14 Other 
application infonnation is presented in Table 1. Plot size was 20 by 30 feet. 

Visual evaluations for control were made in treated plots and compared to non-treated control plots in 
August 1998, and 2000 approximately 1, 2, 3, and 4 years after treatment (YAT). All treatments controlled 
GUESA 5 to 100% 2). It required 0.3 Ib or 0.2 Ib 0.71 lb to 

than 65% GUESA control 1 to 4 YAT. It 0.41b/A or 0.3 Ib/A + 1 Ib/A 
to than 80% GUESA control 4 Y AT. Similar rates plus 2,4-D "T"1TI""..rl 

mixed provided the same GUESA and ARTDR controL GUESA and ARIDR were controlled poorly 
alone. More than 64% of ARTDR was controlled with 0.4 lb picloram or 0.3 + l.0 Ib/A ofpicioram plus 1 to 
4 YAT. The only treatment that provided 80% or ARTDR control 4 Y AT was 0.4 lb picloram plus 1.5 Ib 
2,4-D. 

Table 1. Application data for the influence ofpic1oram, 2,4-D, or picloram + 2,4..D on broom snakeweed and wild tarragon on Colorado 
rangeland. 

Environmental data 
Application date 7, 1996 
Application time AM 
Air temperature, F 68 
Relative humidity, % 70 
Wind speed, mph oto 4 

AIlIllication date sl!ecie~ growth sta!';e height 
(in) 

August 7, 1996 GUESA Late bud 7 to 12 
TARSP Bud 9 to 14 
AGRSM Vegetat:ive 9 to 14 
BOUGR Flower 2 to 3 
HORJU Late flower 5 to 6 
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Table 2, The influence ofpicloram, 2,4-0, or picloram + 2,4-0 on broom snakeweed and wild tarragon on Colorado rangeland, 

Herbicide' (lb ai/A) ----" Control (%)-

Picloram 0.06 5 8 8 8 5 0 0 0 
0.13 45 33 31 24 54 34 15 5 
0.2 56 39 38 33 59 30 25 18 
0.3 86 86 80 73 79 64 55 41 
0.4 93 96 93 81 90 84 80 69 

Picloramb 0.13 66 59 53 51 63 48 39 38 
+ 2,4-0 0.5 

2,4-0 2.0 34 33 30 28 28 26 20 18 

Picloramc 0.07 21 20 19 18 29 13 4 
+ 2,4-D +0.25 

0.13 59 48 44 39 60 35 29 23 
0.5 

0.2 81 76 71 66 80 69 59 53 
+0.71 

0.3 90 94 93 89 91 81 75 64 
+ 1.0 
0.4 99 100 100 95 96 94 93 80 

+ 1.5 
Control 0 0 0 0 0 0 0 0 

LSO (0.05) 18 21 19 19 19 19 21 21 

, X-77 surfactant added to all treatments at 0.25% vlv, 
Picloram plus the amine formulation of2,4-0. 
Premixed formulation of the triisopropanolamine salt ofpicloram + triisopropano!amine salt of2,4-0 
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~~~"'- James R. Sebastian and K.G. Beck. (Department of Bioagriculture Sciences and Pest Management, 
Colorado State University, Fort Collins, 80538) An experiment was established near CO in 1996 to 
evaluate and sand sagebrush (ARTFI) control with + 2,4-0, or pre
mixed + was as a randomized complete block with four replications. 

on 2, 1996 when OPUPO was in the vegetative and ARTFI was Herbicides were 
All treatments were applied with a sprayer using 11 003LP flat fan nozzles at 

14 Other application information is in Table I. Plot size was 10 30 feet. 

Visual evaluations for control were made in June 1997, 1998 and 1999, and 2000, approximately 
1, 2, 3, and 4 years after treatments (Y AT) were applied. OPUPO died slowly after treatments were applied. 
OPUPO control continued to increase from the 1996 application to the fourth year after treatment. All 
treatments controlled less than 63% of OPUPO ] YAT 2). When treatments were evaluated 2, 3, or 4 Y AT, 
control ranged from 6 to 100%. More than 80% ofOPUPO was controlled 2 to 4 YAT with 0.2 lb ofpic lor am or 
more. It required 0.3 + 1 Ib ofpicloram + 2,4-0 to decrease OPUPO populations to zero 4 YAT. The addition of 

to did not aid OPUPO control nor was there a difference between formulation or field-
mixed formulation of pic lor am 2,4-D on OPUPO control. However, the addition of2,4-D to picloram increased 
ARTFI control in most combination treatments. OPUPO was controlled poorly (6%) by 2, 4-0 alone. 

All treatments controlled less than 35% of ARTFI 1 YAY. Picloram alone controlled ARTFI poorly (6 to 
while picloram controlled 18 to 65% ofARTFI 2 to 4 YAY. When there was 58 
to 65% ARTFI control 2 to 4 Y AT and the addition pear and 
sand are at a spray to combine 
control both plants. However, 

to 
there appears to be no ::lmJ::lT1it"O·P 

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

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

August 2, 1996 
10:30 AM 

83 
50 

2 to 4 

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

3 to 6 
18to 36 
8to9 

14 to 23 
9 to 12 

24 to 36 
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Table 2, The influence of picloram, 2,4-D, or picloram + 2,4-D on prickly pear and sand sagebrush control on Colorado rangeland, 

Herbicide~ Rate Prickly Pear Sand Sagebrush 
----------:----%Control 

0.13 19 70 73 86 13 21 15 II 
0.2 13 55 83 81 8 9 II 9 
0.3 35 87 86 94 11 6 9 5 
0.4 29 91 96 100 I 15 18 18 

Picloramb 0,13 30 70 79 88 2 50 45 33 
+ 2,4-D +0.5 

2,4-D 2.0 21 6 6 6 0 65 64 58 

PicioramG 0.Q7 18 34 49 63 19 18 18 
+ 2,4-D +0.3 

0.13 35 75 79 86 5 41 35 30 
+0.5 
0.2 24 70 81 96 39 35 31 
+0,7 
0.3 48 88 98 100 65 69 65 
+1.0 
0.4 63 94 100 100 3 56 56 46 
+1.5 

, X-77 surfactant added to all treatments at 0.25% v/v. 
b Picloram plus the amine formulation of2,4-D. 
G Premixed formulation ofthe triisopropanolamine salt of picloram + the triisopropanolamine salt of2,4-D (Grazon P&D). 
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~~~:!.!2J~~~~~~~~~~~ James R. Sebastian and K.G. Beck. (Department 
Manag.eml:!nt, Colorado State Fort Collins, CO 80538) An <"yt'><"nm<"lnt was 

Durango. CO to evaluate oxeye control. The was designed as a 
randomized block with four 

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

Visual evaluations for control compared to non-treated control plots were made in 1999 and 2000, 
approximately 60 days after treatment (DA T) and 1 year after treatment (YAT). Metsulfuron treatments controlled 
CHRLE faster than others. For example, CHRLE control from metsulfuron 60 DAT was 73 to 84% whereas 
picloram controlled 53% of CHRLE 60 DAT. Metsulfuron controlled 100% of CHRLE and picloram 
73% 1 Y A T. 2,4-D amine, and imazapic treatments controlled CHRLE poorly to 

11U'''''''''I,'''' was the only treatment that caused cool season grass injury stand The addition of 
nitr'{\<;y,>n to metsulfuron did not CHRLE control nor did alone control CHRLE, 

Table 1. Applicatioo data for oxeye daisy control on Colorado rangeland. 

Environmental data 
date July 27, 1999 

Aor)licatirn time 1:00PM 
Air temperature, F 78 
Relative humidity, % 69 
Wind speed, mph o to 5 

July 27,1999 CHRLE Full Bloom 12 to 27 
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Table 2. Oxeye daisy control on Colorado rangeland. 

Herbicide' Rate Oxeye Daisy Grass 
(OZNA) Control (%) -Injury (%)

September 1999 July 2000 July 2000 

Metsulfuron 0.3 73 100 3 

0.45 81 100 4 

0.6 84 100 3 

Metsulfuron 0.45 80 100 4 
+ Nitrogen fertilizer +32 

Picloram 4 53 74 4 

Clopyralid 0.38 30 13 5 
+ 2,4-0 amine +2 

0.77 41 23 0 
+4 

1.52 55 54 0 
+7.9 

Imazapic 8 58 54 36 

2,4-0 amine 16 45 16 0 

32 54 36 0 

Nitrogen fertilizer 32 0 0 0 

LSD (0.05) 10 10 7 

" Non-ionic surfactant added to all treatments at 0.25% v/v. 
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~:m!~..I!!a~~~~..Q~~~!s:..fQ!UmlQ!LQHQ!].:QQJcm!J~!!!!!,-Jlllliles R. Sebastian and K.G. Beck. 
(Department ofBioagriculture Sciences and Pest Management, Colorado State University, Fort Collins, CO 
80538) An was established near CO to evaluate perennial (LINVU) and 
Canada thistle (CIRAR) control with primisulfuron, ll"'"",U,UW 

gJypb()sat:e, glyphosate and their combinations. The ~YT'f>M'm 
complete block with four replications. 

Herbicides were applied on June 1999 when LEPLA was in the early flower growth and CIRAR growth 
ranged from bolting to flower. All treatments were applied with a backpack sprayer 
llOO3LP flat fan nozzles at 21 14 Other application information is presented in Table L Plot size 

was 10 by 30 feet. 

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

Table 1. Perennial pepperweed and Canada lhistIe control 00 Colorado rangeland. 

June 28,1999 
1:30PM 


81 

36 


Wind speed, mph Or05 

June 28, 1999 LEPLA early flower 42 to 54 
CIRAR bolt to early flower 24 to 42 
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Table 2. Perennial pepperweed and Canada thistle control on Colorado rangeland. 

Perennial Canada thistle 
Herbicide Rate Control (%) 

(ozIA) September 1999 Jnne2000 September 2000 September 1999 June 2000 September 2000 

Prosulfuron 79 49 40 18 12 6 
+ Primisulfuron +1 

ProsuIfuron 0.5 44 24 18 75 76 20 
+ Primisulfuron +0.5 
+ Dicaroba + 12.3 

66 53 43 98 99 56 
+1 
+ 12.3 

Prosulfuron 0.5 75 58 35 96 ·96 75 
+ Primisulfuron +0.5 
+ Glyphosate +25 

81 60 49 84 81 54 
+1 
+25 

Dicaroba 12.3 5 0 0 78 62 19 

Glyphosate 25 58 21 21 78 68 25 

Metsuifuron 0.5 93 74 74 76 65 38 

Metsulfuron 0.5 83 64 64 75 73 46 
+Oicaroba + 12.3 

Metsuifuron 0.5 93 76 74 100 78 74 
+ Glyphosate +25 

Triasulfuroo 0.6 49 18 9 11 36 26 

T riasulfuron 0.6 64 45 41 85 88 76 
+Dicaroba +12.3 

Triasulfuroo 0.6 75 63 54 99 100 89 
+ Glyphosate +25 

Prosulfuron 94 71 48 63 58 58 
+ Primisulfuron +1 
+ Triasulfuron +0.6 

Glyphosate 6 66 33 24 41 14 6 
+ 2,4-D +9.6 

8.1 70 51 43 5] 39 28 
+ +13 

T riasulfiuoll 0.3 70 59 53 65 43 14 
+ +6 
+ +9.6 
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~:!t£!!..!!l!ill~m!!Q!JmJ'&!!Qrn!;!QJEWly&James R. Sebastian and K.G. Beck. (Department ofBioagricultw-e 
Sciences and Pest Management, Colorado State University, Fort Collins, CO 80538) An 
near Sedaiia, CO to evaluate Scotch thistle (ONRAC) controL The was desi.2n<~ 

established 

block with four replli~:tticlns. 

Herbicides were applied on May 18. 1999 when ONRAC was in the rosette to bolting 
14 

AIl treatments 
were applied with a sprayer 11003LP flat fun nozzles at 21 Other 
apTIllcati()ll infonnation is in Table 1. Plot size was 10 30 feet. 

Visual evaluations for control compared to non-treated control were made in July and August 1999, 42 and 80 
days after treatments were applied and in October 2000, approximately 14 months after trea1lnents (MAT) were 
applied. Herbicide treatments that contained dicamba controlled ONRAC fuster than others. For example, ONRAC 
control from metsulfuron was 58% whereas metsulfuron dicamba controlled 78% ofORNAC 42 DAT. Both 
trea1lnents controlled 100% ofONRAC 2 MAT. All treatments except prosulfuron plus primisulfuron applied alone (1 
oz + 1 oz AlA) controlled 98 to 100% ofONRAC 1 MAT and all trea1lnents controlled 76 to 100% ofONRAC 
approximately 14 MAT. Scotch thistle was very susceptIble to control from all the treatments used in this study. 

Table 1. Application data fur Scotcb thistle control on Colorado rangeland 

Environmental data 
Application date May IS, 1999 
Application time W:30AM 
Air temperature, F 65 
Relative humidity, % 62 
Wind speed, mph o to2 

August 3,1996 ONRAC Bolting Sto30 
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Table 2. Scotch thistle control 011 Colomdo rangeland. 

Herbicide" Rate Scotch Thistle 
Control(%) 

(OZAJA) June 1999 August 1999 October 2000 

Triasulfuron 	 0.6 45 98 88 

Triasulfuron 0.6 6] 100 76 
+Dicamba +8.0 

Triasulfuron 	 0.6 75 100 99 
+4.0 
+8.0 

Prosulfuronb l.0 46 55 99 
+ Primisulfuron + 1.0 

Prosulfuron° 1.0 73 100 99 
+ Primisulfuron + 1.0 
+Dicamba +8.0 

Prosulfuron° 	 1.0 100 100 
+ Primisulfuron + 1.0 
+Imazapic +4.0 
+Dicamba +5.3 

T riasuIfuroo< 0.6 56 100 100 
+Dicamba +2.4 
+ Metsulfuron +1.0 

Metsu1furon l.0 58 100 100 

Metsulfuron 1.0 78 100 100 
+Dicamba +8.0 

Metsu1furon 1.0 73 100 99 
+ +4.0 
+ +5.3 

Prosulfuronb 1.0 48 98 100 
+ Primi<rulfuron 	 + 1.0 
+ Triasulfuron +0.6 

Control 0 0 0 

LSD (0.05) 8 6 10 

• Non-ionic surtilctant added to all treanneDlSlrt 025% v/v. 
o Pre-mixed fOrmWatioo ofprosulfuron + primisulfuron (Exceed) 
e Pre-mixed fommlation oftriasulfuron + dicamba + melSUIfuron (Rave) 
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..!Jii'illL~~~~<.Yl.!~~~~~!::!.!:!..~!.$S.!!!ld!±.James R. Sebastian and K.G. Beck. of Bioagricultural 
Sciences and Pest Management, Colorado State University, Fort CO 80538) An was 
established near Camp CO m 1998 to evaluate yellow toadflax (LINVU) control with picloram + 
2,4-D, chlorflurenol, fluroxypyr, and their combinations. The was designed as a randomized complete 
block with four replications. 

Herbicides were applied on July 1998 when LINVU was in the vegetative to flower All treatments 
were with a COrpressurized sprayer uSL"rlg 11 003LP flat fan nozzles at 21 14 Other 
apI>lic,aticm mfonnation is m Table 1. Plot size was 10 30 feet. 

Visual evaluations for control were made on 1999 and 9,2000, approximately I and 2 years after 
treatment It took at least 1.0 lb ai/A ofpicloram alone or m combmation to achieve than 74% 
LINVU control approximately 1 or 2 Y AT. The addition or chlorflurenol to picloram did not mcrease 
LINVU control when compared to applied at the same rates alone. Picloram at 2.0 Ib ai/A almost 
elimmated LINVU (99%) 1 Y AT and 2 Y A T (94%). Grass mjury mcreased as the rate increased ( 9 to 
35%) 1 Y A T but recovered 2 Y AT. LJ1\TVU was controlled poorly (0 to 8%) by chlorflurenol or fturoxypyr alone or 
m combmation with each other. 

Table 1. Yellow toadflax control on Colorado rangeland, 

Environmental data 
Applicatioo date 
Applicatioo time 
Air temperature, F 
Relative humidity, % 
Wind speed, mph 

July 20, 1998 
12:00 AM 

65 
52 
o 

August 3, 1996 UNVU vegetative 
LlNVU flower 
AGRSM vegetative 
BROMA veg to late flwr 
POASP veg to late fl""T 
CHRNA vegetative 

4 to 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 toad flax Grass 
Herbicide Rate Control Injury (%) 

(Ib ai/A) July 1999 August 2000 July 1999 August 2000 

1.0 
2.0 

89 
99 

83 
94 

29 
35 

0 
0 

Picloram 
+ chlorflurenol 

0.5 
+ 0.13 
0.5 
+0.25 
1.0 
+ 0.25 
1.0 
+ 0.5 

54 

39 

74 

88 

35 

38 

80 

84 

9 

13 

19 

25 

0 

0 

0 

0 

Picloram' 
+ 2,4-D 

0.5 
+2.0 

64 63 20 0 

Picloram' 
+ 2,4-D 
+ Chlorflurenol 

0.5 
+2.0 
+025 

61 55 16 0 

Fluroxypyr 0.25 
0.5 

8 
8 

5 
3 

0 
0 

0 
0 

Fluroxypyr 
+ Chlorflureno! 

0.25 
+0.07 
0.25 
+ 0.13 

0 

0 

0 

0 

0 

0 

0 

0 

Chlorflurenol 0.07 
0.13 
025 
0.5 

9 
0 
0 
0 

9 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

+ 

, Premixed formulation of the triisopropanolamine salt ofpicloram + triisopropanolamine salt of2,4-D (Grazon P&D). 
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~!!"lliJ~~1Qll.!Q!grJ~illJ~~Ll:!!ID..:~!Q!J~~~~. Tom D. Whitson. (Department ofPlant Sciences, University 
ofbrush are competitive with desirable perennial grasses 

and forbs on rangeland near Saratoga., Wyoming. They include: Big (Artemisia tridentata Nutt), silver 
sagebrush (Artemisia eana Pursh), grey rabbitbrush(Chrysothamnus nauseosus Britt. and Douglas rabbitbrush 
(Chrysothamnus viseidiflorus (Flook) Nutt Various and metsulfuron treatments were 
applied to actively growing brush on June 4, 1999. Evaluations were made Sept 21,2000. Brush 
rapidly excellent conditions at the time ofapplication. Applications of30 gpa were made to 10 
plots with four were 60"F while soil from 70"F on the surface to 
27"F at a 4-inch depth. Soils had 3.8% organic matter, a 6.5 with 70% 18% silt and 12% clay. Individual brush 
species were counted within plots before and were compared to counts a year later for control. No 
herbicide or herbicide combination effective control for silver sagebrush, grey rabbitbrush or Douglas 
rabbitbrush. T riclopyr at 0.75 lblA and 2,4-D L VE at 2.0 Ibl A were the only treatments that provided greater than 85% 
big sagebrush control. with the of the Wyoming Agricultural Experiment Station). 

Treatment % control 

Big sagebrush Silversagebmsh Grey rabbitbrusb Douglas 
rabbitbrush 

Ib/A % 

Triclopyr (Remedy) 0.5 62 18 0 6 

Fluroxypyr 0.13 42 7 0 5 

Fluroxypyr 0.25 50 0 0 0 

Fluroxypyr 0.30 50 0 8 0 

TriclQPyr (Garlon OS) 0.5 70 25 0 23 

Triclopyr (Garlon OS) 0,75 85 6 0 7 

TriclQPyr(Garlon OS) LO 33 7 0 7 

Triclopyr (Remedy) 0,5 70 0 0 44 

2,4-D(LVE) 0.5 45 0 0 0 

2,4-D(LVE) 2.0 88 15 0 0 

Fluroxypyr (plenum) 0.38 62 8 0 0 

Metsulfuron + Act. 90 .3 oz+.5% 50 0 10 0 

Checlc 0 0 0 0 
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Tolerances of six cool-season perennial grasses to diflufenzopyr and quinclorac. Tom D. Whitson and Summer P. 
Alger. (Department of Plant Sciences, University of Wyoming, Laramie, WY 82071-3354) Before diflufenzopyr or 
quinclorac can be applied to pastures or rangeland, tolerances to various cool-season perennial grasses must be 
detennined. Six grasses chosen for this study included: Meadow brome (Regar), sheep fescue (Covar), green
needlegrass (Lodom), orcbardgrass (paiute), westemwheatgrass (Rosana), Russian wildrye (Bozoisky). Trials were 
established May 9,2000 on perennial grasses established in 1997 at the Torrington, Wyoming Research and 
Extension Center. Soils were sandy loam, 0.9% organic matter, 7.5 pH, 64% sand, 24% silt and 12% clay. 
Herbicides were applied in calm conditions to 10 by 24 ft plots with three replications. Soil temperatures were 60°F 
on the surface and 55°F at a 4-inch depth. Evaluations were made on July 9, 2000. All grasses had little injury when 
diflufenzopyr or quinclorac were applied alone, but when quinclorac and diflufenzopyr were combined at 1.5 lb 
aifA and 0.7 lb aifA all grasses had injury ratings between 20 and 33%. (Published with the approval of the 
Wyoming Agricultural Experiment Station). 

Treatment Rate % injury 

Meadow Sheep Green- Orchard Western Russian 
brome fescue needlegrass grass wheatgrass wildrye 

Ib/A % 

quinclorac + MSO .75 +32 oz 0 0 0 15 17 0 

quinclorac + MSO 1.5 + 64 oz 0 0 0 0 0 0 

diflufenzopyr + MSO 0.35 + 32 oz 0 0 0 0 6 0 

difiufenzopyr + MSO 0.70+64 oz 0 0 0 0 6 0 

quinclorac + difiufenzopyr + MSO .75+.35+32oz 0 0 0 0 0 0 

quinclorac + diflufenzopyr + MSO 1.5+.7+64oz 33 30 20 28 25 18 

Check 0 0 0 0 0 0 
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~~m2l[LQ!:.J!!~£!f!!~Q!:1Q!l!J~~!:lli!!!...Qm!!:2h Rodney G. Lym and Katheryn M. Christianson. 
(Department of Plant Science, North Dakota State University, Fargo, NO 58105). Total vegetation weed control 

ground) is desirable around such areas as industrial and utility areas. The purpose of 
this research was to evaluate established and labeled for total Vej~et:lt1(,n 

The experiment was established along a railroad right-of-way West Fargo, ND, on May 26, 1999. The plot area 
was beneath an abandoned communications line and contained a variety ofweed including bluegrass, 
smooth leafy spurge, western snowberry, Canada thistle, rose, goldenrod, common 
young « 2 feet tall) The herbicides were applied a hand-held boom sprayer 

The plots were 10 by 30 feet and treattnents were four times in a randomized VULl.I.Vl,..'" 

design. The air temperature was 66 F, the dew point 54 F, and the soil temperatures at the I and 4 inch depth was 
70 and 62 F, respectively. Total vegetation control was evaluated by visually comparing the amOlmt ofbareground 
in each plot to the border between plots. The effect of the various herbicides on individual species was noted. 

%--IbIA--

Imazapyr + diuron' + MSOb 1+ 8.! + ! qt 82 77 60 Ex on Poa, mi:r to good control 
ofbl. 

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

Dimon 8 13 20 13 Very weak on all bi. 
Dimon 16 19 71 31 Ex on Poa but little bi control 
Bromacil 8 45 88 63 Ex on Poa but weak on all bl 

Tebuthiu:ron 4 13 89 63 
Chiorsulfuron 0.125 0 0 0 
Azafunidin 0.5 0 0 0 

b Methylated seed oil was Sunit by AGSCO, Grand Forks, ND. 
C Abbreviations: ex excellent, bl '" broadleaf species. 

Treattnents that contained imazapyr provided the greatest bare ground weed control and reduced spurge, 
western snowberry, and wild rose by greater than 80010 but did not control Canada thistle. Tebuthinron provided 
excellent grass control but only slightly broadleaf species present Diuron and bromacil controlled 
grass but did not reduce the except bromacil did kill willow. Chlorsulfuron 
and azafenidin did not provide total vegetation control. 
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Yellow starthistle control. Joseph P. Yenish, John D. Toker, and Nichole A. Eaton. (Washington State University, 
Pullman, WA 99164-6420) A study was established in March 2000 to evaluate control of yellow starthistle by 
several herbicides. The study was conducted in a noncrop area on a south-facing slope along the breaks of the 
Snake River near Wawawai, WA. The study was designed as a randomized complete block with 4 replications. All 
herbicides were applied using a CO2 backpack sprayer calibrated to deliver 10 gallons per acre at 35 psi. PRE and 
POST herbicides were evaluated. PRE applications were made prior to yellow starthistle emergence on March 10 
and POST applications were made following complet~ yellow starthistle emergence on May 1. Visual estimation of 
yellow starthistle control was made on the dates listed in the table below. 

PRE applications of DPX-R6447 provided less control of yellow starthistle than the standard treatments of POST 
2,4-D, picloram, or chlorsulfuron. Yellow starthistle control improved substantially when DPX-R6447 was 
combined with bromacil plus diuron, but was not greater than bromacil plus diuron without DPX-R6447. POST 
applications of quinclorac, BAS 662 0 IH, and the combination of these two herbicides provided greater control than 
chlorsulfuron on the September 6 rating with control ratings on this date being not different than POST 2,4-D ester, 
picloram, or clopyralid and PRE applications ofbromacil plus diuron and combinations including bromacil plus 
diuron. 

Table. Yellow starthistle control. 

YellQw ~tarthistle cQntrol 
Treatment Rate Timing 4/12/00 5123/00 6/~0/QO 2/6/00 

Ib/A % 

DPX-R6447 0.2 PRE 33 25 23 21 

DPX-R6447 0.3 PRE 43 30 45 38 

DPX-R6447 

DPX-R6447 

0.4 

0.5 

PRE 

PRE 

26 

45 

28 

19 

21 

29 

18 

31 

Bromacil + diuron 3.2 + 3.2 PRE 96 89 89 94 

DPX-R6447 + bromacil + diuron 0.2 + 3.2 + 3.2 PRE 96 90 91 96 

DPX-R6447 + bromacil + diuron 0.3 + 3.2 + 3.2 PRE 96 90 90 95 

DPX-R6447 + bromacil + diuron 0.4 + 3.2 + 3.2 PRE 97 91 91 97 

DPX-R6447 + bromacil + diuron 0.5 + 3.2 + 3.2 PRE 96 93 95 94 

Sulfometuron + bromacil + diuron 0.14 + 3.2 + 3.2 PRE 97 95 92 93 

2,4-D ester POST NA' 76 53 84 

Picloram 0.375 POST NA 76 95 97 

Chlorsulfuron' 0.07 POST NA 46 64 60 

Clopyralid 0.375 POST NA 78 96 97 

Quinclorac' 0.375 POST NA 46 86 92 

BAS 662 01H' 0.35 POST NA 73 91 95 

Quinclorac + BAS 662 OIH' 0.375 + 0.175 POST NA 59 86 95 

Quinclorac + BAS 662 0 I H' 0.375 + 0.263 POST NA 85 84 95 

Quinclorac + BAS 662 01 H' 0.375 + 0.35 POST NA 64 83 95 

LSD (p=O.05) 
'NA- POST applications not completed prior to this evaluation. 
"applied with 0.25% v/v nonionic surfactant. 
'applied with 1.0% v/v methylated seed oil. 

16 17 23 21 
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~f!!!!!!!:!Qn..gU!s~~~m~~~!!9.!~!!U~~w:<'§. Kai Umeda and Nell Lund. (University of Arizona 
Cooperative Extension, Maricopa County, Phoenix, AZ 85040) A small plot field experiment was established at 
the University of Arizona Maricopa Agricultural Center, Maricopa, AZ. Cantaloupe cv. Topl1l.a.Ik was planted on 
17 April 2000 in a single seedline on every other row of 40-inch shaped beds that were furrow irrigated. 
consisted of a single bed measuring 50 ft long, and each treatment was replicated four times. Postemergence 
herbicide treatments were applied on 09 May. All treatments were applied a CO2 backpack sprayer eqIuPI>ed 
with a hand-held boom of four 8002 flat fan nozzle tips 20 apart. All treatments were 
applied in 25 gpa water pressurized to 30 psi. Halosulfuron treatments included methylated seed oil at 1% vlv and 
Embrace (ammonium sulfate) at 5% vlv. Rimsulfuron, and thifensuIfuron treatments included the 
non-ionic surfilctant Latron CS-7 at 0.25% vlv. Cantaloupes were at the 3-leafstage ofgrowth when treatments 
were applied. Weeds present were tumble pigweed at the 5 to 6 leafstage, Palmer amaranth at the 5 to 9 
prostrate at the 6 to 7 narrowleaf lambsquarters at the 5 to 8 leaf stage, 3 to 6 inch diameter 
pur:slaIlle, Wright's at 1 to 3 inches and purple nutsedge at the 6 to 8 At the time of 
POST the temperatur:e was 92 F and there was a very breeze at less than 3 mph. Crop 
and weed control were at 9 and 43 after treatment 

Halosulfuron applied POST with an adjuvant and ammonium sulfate was effective against lambsquarters and 
nutsedge. Rimsulfuron at O.Ollb/A and 0.021blA at 43 DAT gave good control and showed a rate response "'6(1.""'< 

Pl~Wec~. Rimsulfuron at 0.021b/A gave acceptable control ofpur:slane but did not controll!!:lT1'h""nl1~,rt"'·"" 
Thifensulfuron at O.0021b/A was effective against the pigweeds and at 0.004Ib/A pur:slane. Thifensulfuron 
was not very active Flumetsulam at 0.02IblA gave good control ofPalmer amaranth and 
prostrate pigweed but did not adequately control tumble and Halosulfuron and 
rimsulfuron were safe on melons and flumetsulam and thifensulfuron were marginally safe on cantaloupes. The 
combinations ofthese products may offer broader spectrum weed controL Halosulfuron with efficacy 
nutsedge and lambsquarters could possibly be combined with rimsulfuron, thifensulfuron, and flumetsulam to 
complete weed control against pigweeds and VW::>li:UIIl;;;. 

9DAT 

UI:IIreated d!eck 
Halosulfuron 
Halosulfuron 
Rlmsulfuron 
Rlmsulfuron 
Flumetsulam 
Flumetsulam 
Thifensulfuron 
Thifensulfuron 
LSD (p=O.05) 

0.032 
0.047 
0.01 
0.02 
O.oI 
0.02 
0.002 
0.004 

0 
0 
2 
0 
2 
14 
15 
21 
23 
7 

0 
0 
0 
19 
81 
84 
88 
93 
93 
20 

0 
0 
0 
28 
81 
61 
88 
94 
93 
30 

0 
0 
0 
19 
86 
84 
88 
92 
93 
19 

0 
87 
81 
13 
13 
38 
60 
66 
58 
38 

0 
0 
6 
13 
31 
75 
64 
74 
81 
30 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
85 
83 
80 
0 
52 
28 
17 
38 
56 

CDAT 

UI:IIreated check 
Halosulfuron 
Halosu1furon 
Rlmsulfuron 
Rlmsulfuron 
Flumetsulam 
Flumetsulam 
Thifensulfuron 
Thifensulfuron 

0.032 
0.047 
0.01 
0.02 
0.Ql 
0.Q2 

0.002 
0.004 

0 
38 
44 
85 
86 
63 
74 
89 
96 

0 
43 
48 
69 
94 
71 
97 
96 
96 

0 
73 
73 
89 
91 
75 
85 
92 
97 

0 
83 
76 
25 
0 

49 
64 
54 
0 

0 
13 
13 
48 
86 
30 
56 
64 
96 

0 
0 
0 

48 
7S 
13 
30 
0 
0 

0 
99 
99 
0 
0 
0 
0 
0 
0 
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~!!l!!;!!!Q!U!lWm~~~~t;!!g~l.!Ql!:.J¥!~£m!!mu!!~~~~. Kai Umeda and Nell Lund. (University of 
Arizona Cooperative Extension, Maricopa County, 4341 E. Broadway, Phoenix. AZ 85040) A small plot field 
experiment was established at the University of Arizona lVIaricopa Agricultural Center, lVIaricopa, AZ. Cantaloupe 
cv. was planted on 17 April 2000 in a sin,de seedline on every other row of 40-inch shaped beds that 
were furrow Plots were a bed measuring 45 ft long and each treatment was replicated four times. 
Pn;:emler~:en<::e herbicide treatments were applied immediately after planting on 17 All treatments were 
applied using a CO2 sprayer equipped with a hand-held boom of four 8002 flat fan nozzle tips 
spaced 20 in All treatments were applied in 25 gpa water to 30 At the time ofapplications, 
the temperature was 80 F with only a very slight breeze at about 5 The soil was dry and the temperature 
below the surface was 72 F. Crop injury and weed control were evaluated visually following applications at 3 weeks 
after treatment (WA1'). 

All herbicide treatments, bensulide, dimethenamid, s-metolachlor, flumioxazin, and bensnlide combined with $

metolachlor or dimethenamid caused less than 10% on cantaloupes. Dimethenamid at 0.75 s
metoiachlor at 1.0 flumioxazin at 0.03 and 0.05 Ib/A controlled weeds to bensnlide. Bensulide at 4.0 
lb/A combined with dimethenamid at 0.38lb/A or s-metolachlor at 0.5 lb/A controlled tumble (89% and 
940/0., respectively), (95%), Wright's groundcheny (970.4), and horse purslane (94%). 
None of the preemergence herbicide treatments controlled pwple nutsedge. 

Untreated chedc 
Bensulide 
Dimethenamid 
Dimethenamid 
S-metolaclllor 
S-metolacblor 
Flumioxazin 
Flumioxazin 
Bensulide+ 

s-metolaclllor 
Bensulide+ 

dimefhenamid 

6.0 
0.5 
0.75 
0.75 
1.0 

0.03 
0.05 
4.0 
0.5 
4.0 
0.38 

0 
3 
1 
9 
5 
4 
4 
4 
8 

5 

0 
88 
84 
86 
88 
91 
8.1 
83 
89 

94 

0 
9.1 
88 
9.1 
89 
89 
90 
85 
95 

95 

0 0 0 
94 96 0 
95 75 0 
95 88 0 
95 79 0 
97 89 0 
93 88 0 
91 76 0 
97 91 0 

97 94 0 

37 



§g~!illll~~~!!g~..!Q!~~!.QYJru!rul~~n!<!Q!!. Kai Dudley MacNeil, Nell and Desiree 
Roberts. Maricopa 4341 E. Phoenix, AZ 85040) 
Two small plot field tests were conducted at the of Arizona, Maricopa Agricultural Center, Maricopa, 
AZ. Cantaloupe cv. Cruiser and watermelon cv. Calsweet were each planted in single rows on raised 40-inch beds 
that were furrow irrigated. Herbicide treatments were applied as a single replicate on two beds measuring 180 ft in 
length. Immediately after planting on 31 May 2000, preemergence herbicide treatments were applied on 
the soil surface of two adjacent beds (l cantaloupe and I watermelon). Herbicides were applied a hand-held 
boom with fom flat fan 8002 nozzle spaced 20 inches The treatments were a 
COz sprayer set up to deliver a constant dilution of the spray solution from a 0.5 L bottle supplied 
with 2L ofwater. The sprays were in 24 gpa water to 30 At the time of PREE applications, 
the weather was clear with an air of 94 F and there was a vel)' slight breeze. The soil was and the 
soil surface was 88 F. The field was after herbicide applications on the same day. 
Postemergence (poST) herbicide applications were made on 15 June with the same equipment and delivel)' system 
that was used for the FREE applications. An adjuvant, Latron CS-7 at 0.25% vlv was added to all POST 
treatments. The cantaloupe and watermelon were at thel to early of growth and Palmer amaranth was 
the weed at 4 to 5 The air was the sky was clear, and there was no 
wind during the POST applications. Crop and weed control were visually evaluated at 2 weeks after 
treatment (WAT) for the FREE treatments and I W AT for the POST treatments. Acceptable weed control was 
measured as better than 80% control and acceptable crop safety was measured as less than 30% injUl)'. The safe 
rate for each herbicide on cantaloupe and watermelon and effective weed control rate was calculated from distances 
that were measured between the beginning ofeach plot to the point of observed crop or weed control. 

In the PREE test, thiazopyr, and thifensulfuron exhibited on 
cantaloupes and watermelon at rates higher than rates for effective weed control. MKH-6561 and CGA
362622 applied PREE were not safe on the melons at rates that acceptable weed control. In the POST test, 
the difference in rates that were safe on melons and rates that gave acceptable weed control was small for MKH

flufenacet, and thifensulfuron. Azafenidin, thiazopyr, isoxaben, and pyrithiobac did not demonstrate 
adequate melon at rates required for acceptable weed control. These tests were made in 
part by by the USDA Interregional Research Project NO.4. 

Azafenidin 0.025 0.025 
MKH-656 1 0.009 0.009 
Flufenacet 0.25 0.25 

0.25 0.22 
<0.003 <0.003 

Isoxaben 0.79 0.84 
0.07 0.07 

Tabk 2. Postemergence herbicide screening test for cantaloupe and 

(<30% injury) Control 
Rate 

Azafenidin 0.05 0.005 0.009 0.01 
MKH-6561 0.04 0.008 0.004 0.004 
Flufenacet 0.6 O.S 0.19 0.4 
Thiazopyr 1.0 0.37 0.25 0.76 
CGA-362622 0.03 <0.003 <0.003 <0.003 
Isoxaben 1.0 0.46 0.46 0.83 
Thifensulfuron 0.002 O.OOOS 0.0005 0.0003 
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to green peas in 2000 at the 
Herbicides for weed control in green pea. Timothy W. Miller and Carl R. Libbey. Washington State 
Mount Vernon, WA 98273. Several herbicides were tested for and crop 
WSU Mount Vernon Research and Extension Unit. 'Charo' green peas were used for two herbicide studies. The 
frrst evaluated and crop of new and herbicides. The second study 
evaluated the effect of several herbicides on Polygonum species (pale smartweed and prostrate knotweed). Weed 
species in all plots included henbit, common chickweed, common groundsel, shepherd's-purse, Powell <UlIl(IJ.''-UL1l. 

common lambsquarters, and smartweed. 

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

29.7 gpa at 

Type: 
a.m., 

Broadcast, postemergence 
Crop stage: 4 to 5 leaves 
Weed stage: 4to6in. 
Cloud cover: 10% 75% 
Winds: 2 to 4 mph from NE oto 2 mph from S 
Air temp.: 14C 17C 
Soil temp (4 "): I3C 16 C 
Relative humidity: 89% 85% 
Comments: No soil wet Dew 

Polygonum trial. Plots measured 10 by 20-ft and were seeded June 2. PRE and POST treatments were applied June 
10 and July 8, respectively. Pea plants were at the at the time of the POST application. All herbicide 
treatments were a tractor-mounted sprayer delivering 29.7 gpa at 15 (Table 2). Crop injury and 

weed control was estimated July 6 and August 8. A quadrat were placed within each plot 
August II, and pea plants in the and components determined. Plots with < 50010 weed 
control were not harvested. The was a randomized block with three A 
general linear models procedure was used to analyze the data. Means were Fisher's Protected LSD. 

am., a.m., a.m., 
Type: Broadcast, preplant incorporated Broadcast, preemergence Broadcast, postemergence 
Crop stage: 8 to 9 leaves 
Weed stage: to 12 in. 
Cloud cover: 100%, overcast 75% 100%, overcast 
Winds: 2 to 3 mph from Sf 5 to 7 mph from S oto 2 mph from S 
Air temp .. 14C 12 C 18C 
Soil temp (4"): 14C 14C 9C 
Relative humidity: 86% 80% 

wet No soil wet 

Herbicide trial. Crop injury from these herbicides was generally low, with three exceptions: pyrithiobac, 

tlumlOXliZlll, and which caused severe injury to peas (Table Of appearing safe for peas, 

weed control was maximized by metribuzin + flufenocet (PRE), which was still 

for 1'lnrnp·t'm 

95% weed control in 

early August. Early-season weed control and crop was 

(POST), imazamox + bentazon + 32-0-0, and bentazon + acifluorfen. 
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Polygonum trial. Late-season weed control and crop safety from clomazone + metribuzin, pendimethalin, 
pronamide, and metribuzin + bentazon (PRE + POST) was excellent (Table Control of Polygonum 
these treatments was also excellent. Other with to excellent weed control were 

lactofen caused 24% to treated peas. Yieldflumetsulam + and 
was maximized 

Table 3. and weed control in 

Treatment:' 

metribuzin + flufenocet PRE 0.75 13 100 95 1.92 5.3 2.7 
flumetsulam PRE 0.055 8 88 60 134 5A 1.7 
chloransulam PRE 0.032 29 89 43 
dimethenamid PRE 1 8 50 3 
f1umioxazin PRE 0.Q7 59 100 98 1.06 5.9 1.7 
metribuzin + f1ufenocet POST 0.5 3 84 65 1.46 5.9 2.0 
imazamox + bentazon POST 0.032 + 0.25 4 76 35 
+ 32-0-0 + nis POST + 1%+0.25% 

imazamox + bentazon POST 0.032 + 0.25 0 84 58 1.98 5.9 2.9 

+ 32-0-0 POST + 1% 
imazamox + 32-0-0 POST 0.032 + 1% 4 
imazamox + nis POST 0.032 + 0.25% 9 
bentazon + 32-0-0 POST 0.25 + l% 0 
bentazon + acifluorfen POST 0.25 + O.1l 5 
pyrithiobac POST 0.0638 81 
f1umiclorac POST 0.0806 + 1.25% 0 
Untreated check 0 

9 

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

treated with several herbicides and herbicide combinations. 

73 
71 
53 
80 
94 

5.7 2.0 

ciomazone + bentazon PPI + POST 0.125 + 0.5 0 43 70 89 2.35 3.9 2.1 
clomazone + metribuzin PPI+ POST 0.125 + 0.125 0 38 89 93 2.8l 4.5 2.9 
trifluralin PPI 0.75 I 78 61 74 
ethalfluralin PRE 0.75 1 56 40 44 2.15 3.3 1.2 
pendimethalin PRE 0.75 I 97 97 100 2.28 4.3 2.0 
f1umetsulam + S-metolachlor PRE 0.0328 + 0.0765 Il .100 71 68 2.67 3.2 1.9 
a1achlor PRE 2 4 80 36 46 
lactofe!] PRE 0.2 24 94 76 85 2.03 4.0 1.2 
napropamide PRE 2 0 63 35 40 
pronamide 
isoxaben 

PRE 
PRE 

I 
OA 

0 
8 

94 
84 

88 
56 

100 
56 

2.31 
2.37 

4.8 
3.5 

2.8 
1.4 

trifl malin + isoxaben PRE 0.5 + 0.124 0 56 34 30 
metribuzin + bentazon PRE + POST 0.2 + 0.5 0 100 99 100 2.27 4.9 2.3 

metribuzin + bentazon POST 0.125 + 0.25 0 14 79 96 1.86 3.7 2.1 

Untreated check 0 0 0 0 1.57 3.2 L7 
0.9 

·Pea plants per acre (x 100,000). 
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Scott A. Fitterer and Richard K. Zollinger. (Department ofPlant Sciences, 
North Dakota State University, Fargo, ND 58105). An experiment was conducted to evaluate potato vine 
desiccation from labeled and herbicides. 'Russet Burbank' potato was planted 
Herbicides to desiccate potato vines were applied 6 at 12:00 noon with 80 F, 54% 
no dew, and 5-10 SE wind to vines at the ofnatural senescence (BNS). treatments were 

2000. 

on 13 at 10:00 am with 60 F, 68% RH, 100% cloud cover, light mist, and 3-5 mph NW wind 
seven days after the BNS applications (BNS+ 7 DAn. Treatments were applied to the center two rows of the four 

25 ft plots with a back-pack sprayer 26 gpa at 40 through 8003 flat fan nozzles. The 
had a randomized block with three per treatment. 

row 12 

The study was terminated on 24 due to a 24 F freeze. Diquat at 0.25 Ib/A applied on a 7 day is 
considered a standard vine kill treatment. Treatments which were not as effective as the diquat standard included 
glufosinate, GX-550, GX-685, and GX-471. The addition with the """"'IJI.'Vll 
plus chlorothalonil, tended to decrease the effectiveness F8426 with the 
addition of Scoil to Silwet. The addition of endothall to increase the desiccation of the F8426 
treatment. GX-550 and GX-685 were not antagonized by the addition of triphenyltin hydroxide. 


Treatments which were as effective as the standard two include endothall and 

Endothall at 0.75 Ib/A with the addition ofAMS and LI-700 or Scoil increased the initial of desiccation. 

Following endothall with a sequential application of diquat at 0.375 Ib/A equalized all treatments. The edition of 

!inmon or carfentrazone did not enhance the performance of paraquat. 


Yields were not different compared to the mechanically topped treatment. No stem end discoloration 

was found for any treatments at harvest. Field and bindweed was found throughout the trial at time of 

treatment application. Bindweed populations did not effect herbicide performance. Endothall provided excellent 

desiccation offield and bindweed (data not included). 
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vine ND. 

BNS' 
Glufosinate+AMS 0.375 3 0 7 20 7 38 17 60 33 67 40 76 53 473 

Chlorthalonil 0.375+1.82 2 0 6 I 23 7 40 17 67 38 72 52 81 60 479 
0375+0.162 2 0 6 1 15 6 32 12 48 25 52 32 57 38 462 

GIufosinate+AMS+Mancozeb 0375+1.0 I 0 6 2 II 4 27 8 38 13 55 28 62 33 502 
F8426+ScoiI 0.025 2 0 6 4 12 5 22 9 33 14 37 20 37 20 508 
F8426+Silwet 0.025 2 0 5 2 9 5 16 7 25 10 25 10 25 IO 505 
F8426+Scoil 0.0375 2 0 6 2 14 7 28 II 35 16 38 21 43 22 476 
F8426+Silwet 0.0375 2 0 6 4 10 6 17 8 25 12 28 13 30 IS 534 
F8426+ScoiI 0.05 3 0 8 3 15 5 25 \I 35 14 35 14 35 14 534 
F8426+Silwet 0.05 2 0 6 6 12 6 22 9 27 13 28 12 28 12 517 
F8426+endothall+Scoil 0.025+0.25 2 0 7 3 15 5 25 12 40 19 52 32 52 33 491 
F8426+endothall+Scoil 0.0375+0.25 3 0 7 4 14 6 23 10 40 17 48 25 50 25 485 
F8426+endothall+Scoil 0.05+0.25 4 0 10 5 20 8 32 14 47 27 60 35 65 42 505 

90 0.75/0.375 2 0 7 2 13 5 22 8 72 45 87 58 95 75 468 
Endothall+AMS/diquat+Act 90 0.75/0375 4 0 II 4 23 8 33 12 87 60 92 70 98 91 427 
Endothall+AMS+U 700/diquat+Act 900.75/0375 4 0 13 4 28 10 47 22 90 63 94 75 98 90 517 
Endothall+AMS+ScoiVdiquat+Act 90 0.5/0.375 2 0 9 2 17 8 27 12 82 47 88 68 98 82 508 
Endothall+AMS+Scoilldiquat+Act 90 0.75/0.375 4 I 12 6 23 10 43 17 90 65 96 83 99 91 430 
Diquat+Act 90/diquat+Act 90 0375/0.375 4 0 II 5 25 8 40 15 73 43 90 60 96 80 450 
Diquat+Act 90/diquat+Act 90 025/0.25 3 0 8 3 17 7 27 13 68 42 82 57 97 77 552 
Paraquat+Act 9O/paraquat+Act 90 4.63/4.63 2 0 9 5 27 12 40 18 82 50 90 73 98 88 468 
Paraquat+linuron+Act 901 4.63+0.06251 

paraquat+linuron+Act 90 4.63+0.0625 4 0 10 5 30 13 45 22 83 50 93 78 97 95 418 
4.63+0.011 

4.63+0.01 3 II 5 37 12 50 23 90 63 96 85 99 94 491 
GX-550+HerbimaxlGX-550+Herbimax 0.021/0.021 3 8 4 15 6 25 10 45 20 65 40 73 43 462 
GX-550+Herbimax+SuperTinI 0.021+0.1871 

GX-550+Herbimax+SuperTin 0.021+0.187 2 0 6 3 15 6 23 10 45 17 63 30 72 35 470 
GX -685+HerbimaxlGX -685+Herbimax 0.021/0.021 3 9 5 20 7 32 13 67 35 82 58 89 70 462 
GX-685+Herbimax+SuperTinl 0.21+0.1871 

0.21+0.187 3 I 8 5 18 6 30 13 67 38 82 52 89 67 491 
GX-47lIGX-47I 38.5/38.5 0 0 0 0 6 1 II 4 27 11 43 22 57 33 418 

Mechanically topped' 0 0 0 0 0 0 100 100 100 100 100 100 100 100 488 
Untreated" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 537 

gal with endothall; Silwet is a surfactant with silicone at 1 ptlA; Act 90 = Activator 90.is a non ionic surfactant at 0.25% v/v; LI-700 is anon ionic 
surfactant at 32 ozll 00 gal; and Herbimax is a petroleum oil at 0.5% v/v. Fungicide: Propanocarb&ChIorthalonil = Tattoo C, Triphenyl hydroxide 

SuperTin, and Mancozeb == mancozeb. 
bBNS beginning of natural senescence. 
'Plots were mechanically topped on September 13 to completely remove vines. 
"Unntreated plots were mechanically prior to harvest on October 4. 
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Potato vine desiccation with ET -751, Dawson, ND. Scott A. Fitterer and Richard K. Zollinger. (Department of 
Plant Sciences, North Dakota State University, Fargo, ND 58105). An experiment was conducted to evaluate potato 
vine desiccation from ET-75 1. 'Red Norland' potato was planted May 16,2000. Herbicides that desiccate potato 
vines were applied August 17 at 10:00 am with 59 F, 97% RH, 100% cloud cover, dew present, and 5-10 mph NW 
wind to vines which were at the beginning of natural senescence (BNS). Sequential treatments were applied on 
August 23 at 10:30 am with 74 F, 40% RH, no cloud cover, no dew, and 2-4 mph SW wind seven days after the 
BNS applications (BNS+7 DAT). Treatments were applied to the center two rows of the four row 12 by 25 ft plots 
with a back-pack sprayer delivering 34 gpa at 40 psi through 8004 flat fan nozzles. The experiment had a 
randomized complete block design with three replicates per treatment. 

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

Table. Potato vine desiccation with ET-75 J. 
I5eslccatJon 

Ausust24 Au~t26 Au~t28 Au~t30 SeEtember 6 SeEtember 11 
Treatment' Rate Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem 

Ib/A % 
BNSIBNS+ 7 DAT 
ET-751IET-75I 0.0045/0.009 33 5 43 7 55 17 60 22 90 72 93 85 
ET-7511ET-751 0.009/0.009 47 7 57 10 72 25 77 28 94 88 98 92 
ET-7511diquat 0.0045/0.123 30 7 35 7 42 15 45 IS 87 78 88 80 
ET-7511diquat 0.009/0.123 37 7 43 8 53 17 57 22 82 73 88 78 

BNS+7 DAT 
ET-751 0.018 10 0 33 5 55 12 63 18 93 85 96 90 
Diquat 0.245 12 2 25 5 33 10 33 10 90 80 93 87 
Diquat 0.123 7 0 12 3 17 5 18 5 47 48 72 55 

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

LSD {0 .05l 7 3 8 5 9 9 8 7 8 10 9 11 
'ET-751 was applied with Herbimax a petroleum oil at 1% v/v; diquat was applied with R-ll a non ionic surfactant at 1.5 ptJA. 

43 




~~llil!~~;;Q!!!rQJLQl;~!!§jQL1~~~!l:k Diane Kaufman and Gina Koskela (North Willamette Research 
Univensitv. 15210 N.E. J\.1iley OR 97002). Common and false 

dandelions can be serious weeds in red with a grass between rows. dichlobenil 
nrnVlt1,~ effective control, grower concerns over cost and potential to plant have necessitated the 

for other control options for dandelions other perennial weeds. The following herbicides were applied to 
an eight year old planting of 'Meeker' red raspberry in early April 2000: azafenidin; dichlobenil; dimethenamid; 
isoxaben; metolachlor; terbacil + napropamide (chemical control); and thiazopyr. Application was made with a ~ 
pressurized backpack sprayer, mounted with a single TeeJet, flat fan 8002 nozzle at 40 psi. Treatments were 
randomized in a complete block with The objectives of the trial were to evaluate crop 
tolerance to selected heibicides at different rates and to evaluate heibicide effectiveness for control of common and 
false dandelion in the berry row. 

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

Both rates ofazafenidin and thiazopyr burned back present at the time and resulted in 
delave:d primocane growth in May. there were no differences among treatments in the final number of 
pmooe<mes produced. 

Table. Herbicide effects on primocanes and weed control. 

Azafenidin 0.2 2.55 6.81 0.12 0.75 
Azafenidin 0.4 1.33 8.10 0.12 0.25 
Dichlobenil 4 3.23 6.98 1.25 1.5 
Dimclhenamid 1 4.05 6.16 10.37 2.5 
Dimclhenamid 1.25 4.11· 8.28 7.62 6.25 
Isoxaben 0.75 4.64 7.42 8.37 1.25 
Isoxaben 1 3.85 6.48 2.37 1.25 
Metolachlor 1.33 5.71 6.15 3.62 4.5 
Terilacil + napropamide 1.6 +4 4.39 6.71 0.12 0 
Thi.azopyr 0.75 2.23 7.70 3.12 1.25 
Tbiazopyr 1 1.92 8.84 1.87 0.75 

"'** ns "** n* 

Azaienidin, terbacil + napropamide, and the high rates of isoxaben and thiazopyr provided the best control. 
Dichlobenil (usually during winter), an intermediate level ofcontrol when applied in early April. 
Both dimethenamid and metolachlor provided little control. 
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A field study was conducted to determine margin of crop for 
azafenidin.. The soil was a silt loam with a pH of 6.7,6.07 % OM., of 30.7 meqllOO soil. The soil was 
tilled approximately 2 weeks before planting. Snap beans (0R91G) were planted on June 8 350 Ibs of 12-29
10 fertilizer banded at planting. Plots were 10 by 30 ft and treatments applied in a RCBD with four replications. PES 
herbicides were applied on June 9. Roundup was applied to the stale-seedbed to kill emerged weeds on June 14 
before the snap beans emerged. The plots were cultivated to reduce possible weed competition. The azafenidin plots 
were not harvested because of poor weed control that reduced snap bean 

Snap bean emergence was unaffected by flumioxazin or azafenidin.. Phytotoxicity and crop growth reduction from 
tlumioxazin were noted at 19 and 24 DAP beginning at the rate of 0.1411b ajJA. Phytotoxicity and crop growth 
reduction were noted with both Iates of azafenidin. There was no evidence (LSD) that there were 
differences in even at alpha 0.2. It is likely that the low yield at 0.047 was due to resource competition from 
""'r.nv''''''' weeds and that the slightly lower yield at 0.188 lb ajJA was due to tlurnioxazin injmy on the snap beans. 

Table 1. Effect offlumiox.azin on snap bean emergence and growth, Corvallis, 2000. 

1 Flumioxazin 0.047 8 24 4 0.5 5.0 0.8 7.5 

2 Flumioxazin 0.094 8 21 4 1.5 5.0 0.5 3.8 

3 Flumioxazin 0.141 8 24 4 3.9 13.8 3.3 30.0 

4 Flumioxazin 0.188 8 22 4 5.8 20.0 6.8 65.0 

5 Azafenidin 0.05 8 22 4 0.5 6.3 0.3 7.5 

6 Azafmidin 0.1 8 20 4 1.8 7.5 1.3 17.5 

7 Metol.acbior 1 8 23 4 0.1 2.5 0.0 7.5 
Lactofen 0.125 

8 Check g 22 4 0.0 0.0 0.0 0.0 

FPLSDo.O!I IlS 2.5 8.3 2.0 22 

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

rating 

g 

1 Flumioxazin 0.047 4 110000 15.8 131.5 8.7 42% 5.5 

2 Flumioxazin 0.094 4 103500 17.0 153.0 9.6 37% 5.8 

3 Flumioxazin 0.141 4 101300 16.9 153.8 9.5 41% 7.3 

4 Flumioxazin 0.188 4 100700 15.0 133.6 8.6 43% 8.5 

7 Metol.achlor 4 108400 17.6 146.9 10.2 40% 9.0 

Lactofen 0.125 

FPLSDo.os ru; ns ru; ns ns 

45 

http:6.7,6.07


~lru~!Jm~tm:.llil!t!!!illi!!~~1n!ru!9!!!!!illlm!;lg!f!!mQ~GiI!a Koskela, Chris Cornwell, Karen Cornwell, 
Robert B. McReynolds and Marija Arsenovic. (North Willamette Research and Extension Center, Oregon State 
University, Aurora, OR 97002) The objectives of these trials were to evaluate herbicides applied preemergence to 
winter squash and cucumber for the control ofbroadleafweeds and crop safety. The trials were part of a nationwide 
effort by the lR4 to identify potential herbicides to pursue for registration. 

Two field trials were established on JWle 26, 2000. Golden Delicious squash and Pioneer cucumber were directed 
seeded at NWREC into a Qnatama silt loam soil with 4% organic nmtter. Both trials included the same treatments in 
randomized complete block designs with four replications. Ethalfluralin was included as the indnstry standard. 
Weeds present in the trials included; pigweed, knotweed, Jambsquarter, dogfennel, shepherdspurse, 
ladysthumb, and some grasses. Weed control was evaluated by COWlting the number of weeds in a random 
five-foot square area of each plot Squash and cucumber stands were counted in a five-foot length of row. The 
resn:lts from weed plant populations, and were in order to compare the effects 
with the standard treatment 

The was planted in two-row plots with 45 inches between rows. Each treated plot was 15 feet wide and 20 
feet Treatments were applied June 29, using a C(h adapted for an Allis Chalmers G tractor equipped 
with a 12-nozzle boom (TeeJet 8003) delivering 30 gallons per acre at 30 psi. The trial was sprinkler irrigated with 
approximately 0.75 inches ofwater the herbicide Squash were recorded and 
weed control effectiveness was evaluated on July 24 DA1). Phytotoxicity was evaluated at the same time and 
periodically during the early of plant growth. All in each plot were harvested on Oct 27. 

The cucumbers were seeded in two-row plots with 30 inches between rows. Treated plots were 5 feet wide and 20 
feet long. Treatments were applied JWle 28 using a CO2 backpack sprayer equipped with a 3-nozzle boom (TeeJet 
8002) set to deliver 41 gallous per acre with a tank pressure of40 psi. All treatments were incorporated with 
sprinkler irrigation following applications with approximately 0.5 to 0.75 inches ofwater. The trial was irrigated 
twice weekly until harvest. Cucumber populations were recorded on July 11(13 DAT). Weed control effectiveness 
and phytotoxicity were evaluated on Aug 2 (35 DA1). Yield was collected from a 5-foot length of both rows on 
August 30. 

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

Table. Effects ofpreemergence herbicides on plant popUlations, weed densities and yields ofGolden Delicious winter squash and Pioneer 

Halosulfuron 0.024 4 23 3.5 7 74.8 6.55 3.75 1.5 6.25 3.75 
Flufenacet 0,45 6 15.5 0.25 3.5 59,47 3.71 0.75 4.5 8.75 5 
Flufenacet 0.9 5.5 16 1 0.5 56.86 1.22 I 7.9 8.25 8,4 
Flumioxazin 0.025 7 20 1 I 56.98 3.97 I 5.5 8.75 6.5 
Pyrithiobac 0.054 0.75 19.75 0 4.25 15.32 0 9.75 9,4 8.15 8,4 
S-dimet b 0.66 4.25 18.25 1 2 34.96 2.04 2.25 8.1 8.5 8,4 
S-dimethb 1.32 3.5 14 0 0.25 60.04 0.98 4.25 8,4 9.25 8.5 
S-metolachlor 1.16 5 12.75 3 4.75 51.53 3.84 0.5 5.3 7.25 5.25 
Sulfilntl'3.zone 0.10 3.5 19.25 1.25 l.S 58.57 5.01 2.3 2.5 8.75 3.75 
Suifentrazooe 0.20 4.5 19.75 0.75 1.75 62.20 3.84 1 6.3 9 7.8 
Ethalflumlin 1.125 4 32.5 0.5 1.25 61.63 4.69 2.25 0.75 7 5.25 
Untreated 5 21.25 5.25 20.5 54.93 4.34 0 0 0 0 
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W. Miller and Carl R. Libbey. Washington State 
University, Mount Vernon, W A 98273. Several herbicides were tested for efficacy and crop safety to spinach 

for seed in 2000 at the WSU Mount Vernon and Extension Unit. The study evaluated ",tTl,,,,,,,.,,, 
and crop ofnew and currently-registered herbicides. The second study screened several herbicides not 
previously tested for use in spinach. Weed in all plots included henbit, common chickweed, common 
groundlsel, Slle]pllerd :>-'lJwr:st=. Powell knotweed, and pale smartweed. 

Plots measured 7 by 20 ft and spinach was seeded May 8 (two rows/plot). Preplant (pPI), 
preemergence (PRE), and herbicides were May 8, May 13, and June 16, 
respectively. All herbicide treatments were applied using a tractor-mounted sprayer delivering 29.7 gpa at 15 psi 

1). Weed control and injury were estimated June 9 and 2. Female in the herbicide 
trial were counted 20, and five representative female were cut, dried in the and seed 
threshed October 3. Due to low stand counts in the new herbicide no spinach plants were harvested. The 
eXI)erim~:mtal design for both trials was a randomized complete block with four A linear models 
pr()Cedw'ewas used to the data. Means were Fisher's Protected LSD. 

Table 1. 'on data. 
Date: May 8,20 6:30 a.m., May 13,2000 6:00 a.m., lune 16,2000 
Type: Broadcast, preplant incorporated Broadcast, preemergence Broadcast, postemergence 
Crop stage: 4 to 6 leaves 
Weed stage: 6 to 8 in. 
Cloud cover: 100"1., overcast 100%, overcast Clear 
Winds: 2 to 3 mph from NW 3 to 5 mph from NE I to 3 mph from N 

IOC lIC IS C 
Soil temp W): 12C I I C ISC 
Relative humidity: 97>;" 92% 86% 

No No soil wet 

Herbicide trial. Six treatments in the herbicide trial were still providing >80% weed control by August 2 (Table 2): 
cycloate followed by pyrazon or phenmedipham (POST), S-metolachlor followed pyrazon 
pyrazon + dimethenamid (PRE), or pyrazon (PRE) followed by dimethenamid or phenmedipham (POST). None of 
these treatments caused more than slight crop injury by June 9 or significantly reduced crop stands. Treatments 
\,;.i1~l:.llill:> moderate crop injury were S-metolachlor + ethofumesate + + 
dimethenamid, and cycloate + ethofumesate, but only S-metolachlor + ethofumesate and pyrazon + pyrithiobac 
significantly reduced spinach stand count. All treatments in the herbicide trial except pyrazon + pyrithiobac 
produced statistically as much seed as the handweeded check. 

New herbicide screen. AU PRE herbicide treatments caused excessive injury to spinach, killing most to all spinach 
plants (Table POST treatments also foliar (data not but, with the exception 
sulfentrazone, did not kill the plants. Based on these data, none of these herbicides are likely candidates for further 
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Tab!e2. 

Treatment" 

cycloate + S-metolachlor PPI + PRE 1 + 0.5 6 90 78 44 1912 
cycIoate + pyrazon PPI + POST 1 + 1 I 78 83 56 1918 
cycloate + elhofumesate PPI+PRE 0.75 +0.25 10 91 75 56 1742 
cycloate + dimelhenamid PPI + PRE 1 +0.75 14 96 78 48 1381 
elhofumesate + pyrazon PRE + POST 0.25 +0.75 4 70 66 46 1257 
elhofumesate + dimelhenamid PRE 0.25 +0.75 19 96 66 50 1475 
S-metolachlor + pyrazon PRE + POST 0.5 + I 3 85 87 50 2137 
S-metolachlor + elhofumesate PRE 0.5 +0.75 23 96 74 42 904 
Sometolachlor + dimethenamid PRE 0.5 +0.75 8 91 66 49 1999 
pyrazon + dimethenamid PRE 1 +0.75 8 97 91 52 2128 
cycloate + dimelhenamid PPI + POST 1 + 0.5 1 73 66 49 943 
cycloate + phenmedipham PPI+POST 1+0.5 I 76 84 60 2424 
cycloate + pyrazon PFI+POST 1+0.5 0 81 75 56 2229 
e1hofumesate + dimethenamid PRE + POST 0.25 + 0.5 1 7S 79 56 1721 
ethofumesate + phenmedipham PRE + POST 0.25 + 0.5 3 55 46 46 1091 
ethofumesate + pynIZon PRE + POST 0.25 + 0.5 0 74 68 55 1973 
pynIZon + dimethenamid PRE + POST 1 +0.5 0 83 86 57 1975 
pyrazon + phenmedipham PRE + POST 1 +0.5 0 81 95 50 2281 
S-metolachlor + dimethenamid PRE + POST 0.5 +0.5 0 71 58 52 1024 
S-metolachlor + phenmedipham PRE + POST 0.5 +0.5 0 74 73 53 2194 
S-metolachlor + pyrazon PRE + POST 0.5 +0.5 79 68 50 1507 
phenmedipham + dimethenamid POST 0.5+0.5 0 75 51 1789 
phenmedipham + pyrazon POST 0.5 +0.5 0 48 45 1782 
pyrazon + pyrithiobac POST 0.5 + 0.064 0 51 12 
handweeded check 0 100 100 53 1633 

5 10 24 1\ 1100 

treatment 
preplant inrorporated; PRE "" preemergence; postemergence. 

"On this date (619), POST treatments had not yet been applied. 

azafenidin PRE 0.25 100 99 99 0 
thiazopyr PRE 0.5 89 99 97 2 
sulfentrazone PRE 0.25 100 94 83 0 
isoxaflutole PRE 0.094 100 99 76 0 
chloransulam PRE 0.032 78 96 84 6 
f1umetsulam PRE 0.055 83 98 88 1 
thiazopyr POST 0.5 0 28 36 
sulfentrazone POST 0.25 0 25 2 
f1wniclorac POST 0.04 0 13 36 
fomesafen POST 0.375 0 25 33 
weedy check 0 0 22 

10 92 
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Evaluation of new herbicides for use in strawberries. Diane Kaufman, Joe DeFrancesco, Gina Koskela, Ed l-'eJllCfiflV 

(North Willamette Research and Extension Oregon State University, 15210 NE Miley Aurora, OR 
97002). Two field trials were established at the North Willamette Research and Extension Center (NWREC) on a 
Quatama silt loam soil with 4% organic matter. Herbicides were applied a C(h sprayer ",...,,,,,,,,.11 
with a 4-nozzle boom 8002, flat at 40 and a rate of 20 of water per acre. 

1. Establishment Trial. 'Totem' strawberries were planted in raised beds on May 2000. Plots four rows wide and 
25 feet long were arranged in a randomized block with four Plants were irrigated after 
planting. Herbicide treatments were on May 23, 2000 and followed v.ith one inch of The 
herbicides applied at will again be applied winter dormancy (similar to the program developed for 
the use ofoxyfluorfen). Because many herbicides began to lose effectiveness by late summer, all plots received a 
maintenance herbicide application of simazine (lIb ailA) on September 28, 2000, after being hoed free of weeds. 

Weed control was evaluated approximately every 20 days beginning one month after treatment application. Plots 
were band-weeded after each evaluation. was evaluated two after herbicide applications and 
perlOOlcally throughout the season. Plant vigor was evaluated July 18,2000. Yield data will be collected in 
summer 2001. 

Azafenidin 
Azafenidin 
Dimethenamid 
Ethofumesate 
Ethofumesate 
Fluamide + isoxaben 
Fluamide + suifentrazone 
Flumioxazin 
Flumioxazin 
Isoxaben 
OxyfIuorfen 
SuifentrazOlle 
SuifentrazOlle 

0.1 
0.2 
1 
1 
2 


0.25 +0.75 

0.25 + 0.125 


0.0625 

0.0925 


0.75 
0.2 

0.125 
0.25 

0.3 

0.3 

1.25 


EthQfumesate (2) Flumioxazin (0.0625) 

2 


0.25 +0.75 
0.25 + 0.25 


0.0625 

0.0925 


1 

0.2 

0.25 
0.25 

0.5 

TablE 2. Domirumt weeds present ~g growing season, 2000. 
Date Primarv Weeds Other Weeds 
Jtme 19 (28 OAT) and July 7 (45 OAT) Pigweed, shepherdspurse, pineappleweed, 

s 
Nightshade, henbit 

July 31 (67 OAT) Pigweed, 3U~t'~'" U3t''''' 3"'> pineappleweed, 
sowthistie. 

Henbit, chickweed, bamyardgrass, annual 
bluegrass 

August 22 (89 OAT) 

Sep~ber 25 (122 DA1) 

Pigweed, shepherdspurse, pineappleweed, 
crabgrass, annual bluegrass 
AMuaI bluegrass 

Henbit, sowthistle 

Pigweed, shepherdspurse, pine.appleweed, 
groundsel, henbit, sowthistle, chickweed, 
dandelions, clover/vetch 

All herbicides provided excellent broadleafweed control through July, with the exc:eDtlon 
which provided inadequate control of broadleaf weeds at both rates (Table 3). Most herbicides continued to nTCMCle 

excellent broadleaf weed control through August Isoxaben and sulfentrazone provided little control ofgrasses when 
used alone. However, in mixture with both isoxaben and sulfentrazone performed well. There were no 
statistically significant differences among treatments in number of leaves, nwnber of runners, or overall size 
{Table 

The oxyfluorfen-treated plants exhibited many red spots on the first flush of leaves after treatment application and 
well into early June. By late June, plants treated with oxyfluorfen showed no of phytotoxicity. Plants treated 
with azafenidin and flumioxazin had a few red spots on newly emerged leaves, but subsequent was normal 
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Plants treated with the rate of ethofumesate had some blackening of margins on newly ...tn,~.,.m~rI leaves until 
mid-June. The remaining herbicide treatments did not cause ph}1otoxicity. 

Azafeoidin 0.1 100 98.1 99.0 95.0 98.7 95.0 95.4 93.1 
Azafeoidm 0.2 98.0 99.1 98.1 98.3 96.2 91.2 97.5 98.7 
Dimethenamid 1 96.3 92.5 85.0 84.6 97.2 96.2 96.7 90.6 
Ethofumesate 1 77.2 57.2 73.3 35.8 90.0 82.5 86.7 85.0 

2 86.9 76.6 82.5 62.5 91.9 96.2 95.4 95.0 
+ lsox 0.25 +0.75 97.0 99.1 96.2 96.2 97.5 92.5 99.2 96.9 
+ Sulfen 0.25 + 0.125 96.9 97.8 96.2 95.8 95.0 95.0 94.2 92.5 

F1umioxazin 0.0625 99.1 99.4 97.8 96.7 83.2 81.2 87.1 85.0 
F1umloxazin 0.0925 99.0 99.6 99.6 96.2 92.5 96.25 95.0 91.2 
lsoxaben 0.75 96.5 98.0 95.4 92.9 86.2 90.0 86.7 78.7 

0.2 99.0 99.4 94.8 92.5 97.5 8&.7 90.4 96.2 
0.125 94.5 95.6 96.7 90.0 78.2 72.5 77.9 68.7 

Sulfemrazooe 0.25 95.5 97.5 94.6 95.8 91.2 90.0 80.8 65.7 
98.7 96.2 100 100.....ns ns •• 

7.6 

0.5 98.7 98.4 96.2 95.0 

em 
Azafenidin 0.1 9.21 3.07 502.98 
Azafenidin 0.2 10.25 3.21 557.60 
Dimethenamid 1 9.10 3.18 547.5 
Ethofumesate 1 9.72 3.39 634.99 
Ethofumesate 2 10.39 3.53 621.16 
F1ua'+ 150x 0.25+0.75 8.64 3.32 483.38 
F1ua'+ Sutf 0.25 +0.125 9.57 3.46 573.80 
F1umioxazin 0.0625 9.43 3.07 494.90 
F1umioxazin 0.0925 Ul 2.86 467.44 
Isoxaben 0.75 9.96 3.10 552.30 
Oxyfluorfen 0.2 9.08 2.93 518.63 
Sulfentrazooe 0.125 9.36 2.89 571.29 
Sulfentrazooe 0.25 9.36 3.03 500.89 
Thiazop)'T 0.5 9.18 3.61 515.57 
Hd-weed comb 9.61 2.89 659.78 

control 9.93 2.96 571.03 

2. Fall Trial. This planting 'WaS also established on raised beds at NWREC on May 22, 2000 and 
will be used to evaluate herbicide treatments made in the fall. Plots four rows wide and 25 feet long were !l~l:lIn(.pl1 
in a randomized block design with four Napropamide at 4 lb ajjA was applied to all 
immediately after followed by one inch Herbicide treatments were made on October 4, 2000 
and followed by one inch of irrigation. Treatments included: azafenidin (0.2 lblA); dimethenamid (1.25 lblA); 
ethofumesate Ib/A); flumioxazin (0.0625 Ib/A); isoxaben(11b/A); sulfentrazone Ib/A); and simazine 
(llb/A) + Ib/A). 

As of late October weed control was good, with the of some annual in the isoxaben and 
sulfentrazone Azafenidin and flurnioxazin treated exhibited some red discoloration on leaves and 
considerable bum runner plants. Simazine + napropamide and dimethenamid-treated plants showed very 
little red on leaves and no runner Weed control and vigor will be evaluated 
again in the winter and the next season. 
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W. Miller and Carl R. Libbey. 
State Mount Several herbicides were tested for and crop safety to table 
beets grown for seed in 2000 at the WSU Mount Vernon Research and Extension Unit. The flrst study evaluated 

in all included henbit, common chickweed, common 
Powell common lambsquarters, and smartweed. 

Prt,,,,,,,,,,V and crop safety of new and currently-registered herbicides. The second study screened several herbicides 
tested for use in table beets. Weed 

Plots measured 7 by 20 ft and table beet stecklings were planted April 21 (two rows/plot). 
(PPI), preemergence and herbicides were applied May 1, and June 1, 

All herbicide treatments were a tractor-mounted sprayer 29.7 gpa at 15 psi 
(Tables I and Weed control and beet injury were estimated June 9 and 2. On October 4, plants in each 
plot were counted and three representative plants were cut. These were dried in the greenhouse and the seed 

block with four threshed November 6. The for both trials was a randomized 
replicates. A the data. Means were separated using Fisher's 
Protected LSD. 


Table 1 n data, herbicide trial. 


Date: 3:30 p.m., April 21, 9:00 a.m., May 1, 2000 6: 15 a.m., June 2, 2000 
Type: Broadcast, preplant incorporined Broadcast, preemergence Broadcast, postemergence 
Crop stage: Early 
Weed stage: A few seedlings, < Y:, in. 2t04in. 
Cloud cover: 100%, overcast 100%, overcast 100% • overcast 
Winds: 2 to 5 mph from N 3 to 7 mph from S 3 to 5 mph from S 
Air temp.: l3C 9C 12C 
Soil temp (4"): 12C 5C 15 C 
Relative humidity: 87% 94% 97% 

soil wet soil wet 

Crop stage: 6 in. to early bolting 
Weed stage: A few seedlings, < Y, in. 1 to 2 in. 
Cloud cover: 80% 10% 
Winds: 2 to 7 mph from S 6 to 7 mph from NE 
Air temp.: l3C 17 C 
Soil temp (4"): 5C 13 C 
Relative humidity: 82% 83% 

No soil wet No soil wet 

Type: 
a.m., 

Broadcast, postemergence 

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

New herbicide screen. Most herbicides caused severe injury to ae'velop:mg foliage, with the exception ofthiazopyr 
and sulfentrazone applied PRE (Table These treatments resulted in excellent weed control, but control 
had dropped to 75 and 69% 2. Additional ofthese at lower rates in tank mixtures with 
other products is warranted based on these data. 

No treatment in either trial slgmtllcaJrl.tly reduced stand counts or seed yield from handweeded table beets (data not 
shown). 
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Table 3. Weed control from several herbicide used in table beet 

Treatment" Rate 

cycloate + dimethenamid PPI+PRE 2 + 1 gg 60 
cycloate + clopyralid + trifJusulfuron PPI + POST + POST 3 + 0.094 + 0.0156 53 36 
cycloatc + pyrazon PPI+POST 3 +1.5 68 76 
S-metolachlor + ethofumesate PRE 1 + 1 93 79 
S-metolachlor + dimethenamid PRE I + I 91 81 
ethofumesatc + dimelhenamid PRE 1 + 1 96 72 
ethofumesate + trifJusulfuron PRE + POST 1.5 + 0.0156 81 56 
ethofumesate + clopyralid + trifJusulfuron PRE + POST + POST 1.5 + 0.094 + 0.0156 85 80 
elhofumesatc + pyrazon PRE + POST 1.5+ 1.5 85 90 
S-metolachlor + phenldes PRE + POST 1.5 +0.5 94 85 
S-metolachlor + phenldesfetho PRE POST 1.5 + 0.5 96 93 
S-metolachlor + pyrazon PRE + POST 1.5 + 1.5 86 88 
dimethenamid pyrazon PRE + POST 1+ 1.5 91 90 
pyrazon + phenldes PRE + POST 2.5 + 0.5 92 79 
pyrazon + phenldesfetho PRE + POST 2.5 + 0.5 97 90 
pyrazon + dimethenamid PRE + POST 2.5 + I 91 90 
pyrazon + dimethenamid PRE + POST 1.5 + I 55 44 
phenldes + dimelhenamid POST 0.5 + I 0 71 
phenldesfetho + dimethenamid POST 0.5 + I 0 51 
pyrazon trifJusulfuron POST 1.5 + 0.0156 0 68 
dimethenamid + pyrazon POST 1+1.5 0 68 
handweeded check 100 100 
weedy check 0 0 

8 2S 

phenmedipham + desmedipham + ethofumesate. 
=preplant incorporated; PRE =preemergence; POST =postemergence. 

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

Treatment' 

azafenidin PRE 0.2 43 96 93 9 
thiazopyr PRE 0.5 18 99 75 8 
sulfentrazone PRE 025 13 79 69 9 
isoxaflutole PRE 0.094 80 99 78 7 
chloransulam PRE 0.032 53 98 94 4 
fJumetsulam PRE 0.055 44 98 97 6 
thiazopyr POST 0,5 20 8 18 8 
sulfentrazone POST 025 93 92 74 6 
flumiclorac POST 0.04 68 26 13 7 
fomesafen POST 0.375 58 33 71 7 
weedy check 0 0 13 8 

27 ns13 
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~~!!!!g&~t:!]!~~i£!.!;!§';fQL~~Qk.gQJ[UQ!m~~~~~!!!!$ll. R Edward Peachey and Carol 
:SC1.em;e """paL> LLl.'''''''':>, Oregon State University, Corvallis, OR 97331). The 

obJective of this was to identifY potential new low-rate herbicides for crops. Vegetable crops were 
planted on July 15 on 30 inch rows with a or John Deere planter in 250 by 5 ft 
plots with three Crops and varieties snap beans (OR9IG), broccoli cauliflower 
(Snowman), cabbage carrots red beets (Detroit Dark Red), sweet com (Golden 
Jubilee), processing squash Cucurbita maxima Delicious) and cucumbers (Pioneer). Domestic red millet 
was seeded in one row. Herbicides were applied to the crop rows in a strip-plot Herbicides 
were with a sprayer and boom with 5-8003 flat fan nozzles spaced 20 in Each split-plot was 
5 by 10 ft. herbicides (PES) were on July 18 at 17 gpa with air at 62 F, 85 % RH, 
100% cloud cover, and no wind. Postemergence herbicides were applied on 4 when crops were 1-3 leafat 17 
gpa" air temperature 66 F, 80 % clear skies and no wind. Crop oil concentrate (0.5%) was added to all 
postemergence applications. Crop emergence, growth, and herbicide injury, and weed control ratings were visually 
estimated on August 17. 

Preemerg.enc:e Powell amaranth and nightshade control was excellent with and ZA1296. 
MKH 6561 controlled Powell amaranth but had no effect on Flufenpyr-ethyl had no soil activity. 
Flumioxazin also controlled Powell amaranth and nightshade when applied Bensulfuron methyl and 
s-dimethenamid did not control weeds postemergence. BAS 620 controlled domestic red millet. 

Of the herbicides with preemergence weed control, on snap MKH 6562 on cabbage, 
and flumioxazin on sweet com had acceptable levels. herbicides with weed control 
and crop safety included MKH 6562 on carrots, on beans, carrots, and sweet com, fluthiacet-methyl 
on snap carrots, and sweet com. and BAS 662 on sv.eet com 

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

amaranth 

%----

Bensulfuron PES 0.017 0 0 7 
Flufenpyr-ethyl PES 0.009 0 0 0 
Flumioxazin PES 0.095 100 93 0 
lmazapic PES 0.062 100 100 57 
MKH6561 PES 0.027 100 0 0 
MKH6562 PES 0.027 100 40 23 
ZA1296 PES 0.094 100 98 7 

BAS 620 POST 0.1 0 0 93 
BAS 662 POST 0.088 97 90 20 
Bensulfuron POST 0.017 0 0 0 
Flufenpyr-ethyl POST 0.009 90 88 3 
Flumioxazin POST 0.095 100 100 47 
Fluthiacet-methyl POST 0.006 93 83 7 
Fluthiacet-methyl + sethoxydim POST 0.006 97 87 72 
lmazapic POST 0.048 100 98 93 
MKH6561 POST 0.027 97 77 23 
MKH6562 POST 0.013 98 83 27 
Pyribenzoxium POST 0.07 97 97 90 
S-dimethenamid POST 0.563 0 0 0 
ZA1296 POST 0.045 100 100 30 
Check 0 0 0 0 

6 13 16 
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Table 2. Effect ofherbicides on vegetable crop emergence (E). growth (GR), and herbicide injury symptoms (1'). 

Herbicide Timing Snap beans Broccoli Cauliflower Cabbage Carrot Beels Sweet com Cucumbers Processing 
squash 

E'OR" 1" E GR I' E OR I' E GR I' E GR I' E OR I' E OR I' E GR I' E GR P 

Bensulfuron PRE 100 0 100 0 0 93 0 0 100 0 0 100 0 0 100 0 0 100 3 o 55 0 0 83 20 0 

PRE 100 0 0 100 0 0 100 0 0 100 0 0 100 0 0 100 0 0 100 0 0 100 a 0 100 0 0 

Flumiox3zin PRE 83 43 o 100· a 100 0 100 - 10 51 0 o 100 - 90 0 0 o 100· 40 33 

!ma1.3pic PRE 91 23 o 100 - 0 100 - 0 61 0 33 100 o 100 - 2 100 .5 100 103 93 27 

MKH 6561 PRE 100 33 2 o 100 o 91 9 0 J00 - 100 0 0 o 100 - 0 100 10 50 0 100 47 

MKH6562 PRE 100 80 9 33 50 0 30 60 3 100 11 0 100 7 0 2 97 0 0 100 o 50 0 10 70 

ZAI296 PRE 71 67 1 o 100 a 100 0 100 1 61 0 o 100 - 100 0 0 o 100 - 17 11 

BAS 620 POST 100 0 0 100 0 100 0 0 100 0 0 100 0 0 100 1 0 61 93 9 100 0 0 100 13 0 

BAS 662 POST 100 80 10 100 51 100 63 9 100 41 9 100 17 100 31 10 100 3 100 50 6 100 50 10 

Bcnsulfuron POST 100 61 9 67 97 100 93 8 100 80 10 67 53 6 100 37 4 100 57 3 50 85 4 IOu 83 1 

POST 100 10 2 100 30 2 100 47 .5 100 27 3 100 0 0 100 53 7 100 0 100 50 3 100 23 3 

VI 
~ fiumiox3zin POST 100 90 8 100 98 100 100 100 100 77 57 2 100 100 100 33 3 100 100 100 98 10 

Fluthiacet + sethd POST 100 17 3 100 41 0 40 90 10 100 41 4 100 20 0 100 87 6 100 30 6 65 60 4 83 30 3 

POST 100 7 2 100 41 100 83 4 100 51 2 100 0 0 100 12 3 100 7 2 100 40 4 100 40 4 

huazapic POST 100 61 1 100 93 100 90 10 100 100 100 100 100 100 100 83 10 100 100 100 90 10 

MKH 6561 POST 100 63 8 100 97 100 95 10 100 90 10 100 53 5 100 80 10 100 97 10 100 15 9 100 83 10 

MKH6562 POST 100 71 10 100 11 100 82 8 100 83 10 100 27 100 7J 10 100 60 ,5 100 80 8 100 53 1 

Pyribell1.oxium POST 100 90 10 100 100 100 100 100 100 100 93 10 100 100 100 93 10 100 60 9 100 92 10 

S-dimethenamid POST 100 0 a 100 0 0 61 0 0 100 0 0 100 33 0 100 13 0 100 23 3 100 15 0 100 0 0 

ZAI296 POST 100 67 10 100 90 0 80 90 10 100 100 - 67 97 10 100 100· 100 1 0 100 95 10 100 77 10 

FI'LSDUU
$ 16 30 2 20 20 31 21 3 a 26 2 34 30 3 22 3 18 25 4 43 44 3 25 35 3 

• Emergence (E): estimated percent emergence compared to untreated check. 
b Growth reduction (GR): estimated growth reduction caused by herbicide. 

I'Il'YIOIOX]CIIY (P): severity injury symptomsj O=none, 10 = severe. Phytotoxicity ratings are not presented for treatments thai killed the crop. 
+ seth Iluthiacet methyl + sethoxydim. 



Screening of low rate pre- and postemergence herbicides in vegetable crops. Steven A. Fennimore and Grant 
Manning. (Department of Vegetable Crops and Weed Science, University of Cali fomi a-Davis, Salinas, CA, 93905). 
All indications are that pesticide use cancellations, i!S a result of the Food Quality Protection Act, will have major 
impacts on weed management programs in vegetables. The objective of this study was to identify new potential 
herbicides for vegetable crops. Broccoli 'Marathon', carrot 'Minicor', iceberg lettuce 'Sharp Shooter', romaine 
lettuce 'Green Towers', yellow onion 'Takii T -433', spinach 'Spinnaker', and processing tomato 'Halley 3155' were 
screened in the field for tolerance to low-rate herbicides at the University of CalifornialUSDA Vegetable Research 
Station, Salinas, California. Preemergence (Pre) herbicides and rates tested in lb/A were: BAS 656 08H at 0.66 and 
1.00, S-metolachlor at 0.63 and 0.95, azafenidin at 0.025 and 0.050, quinclorac at 0.14 and 0.25, prometryn at 1.0 
and 1.6. Postemergence (Post) herbicides included: S-3153 at 0.018, 0.027 and 0.054, pyrithiobac at 0.014 and 
0.027, clopyralid at 0.047 and 0.094, fluroxypyr at 0.024 and 0.047, flumiclorac at 0.03 and 0.04, quinclorac at 0.14 
and 0.25 and prometryn at 1.0 and 1.6. Crop oil concentrate was added at 0.63% v/v with S-3l53, 1% v/v with 
flumiclorac and 1.25% v/v with quinclorac. Non-ionic surfactant was added at 0.25% v/v with pyrithiobac. The 
planting date was June 7, 2000. Preemergence treatments were applied June 9. Postemergence treatments were 
applied when most crop species were at two to three leaves, on June 29. Phytotoxicity ratings were recorded 33 and 
47 days after preemergence treatment (DAT) and at 14 and 28 days after postemergence treatment. Stand counts 
were also taken 28 DAT, and crop biomasses (dry weight) were collected 29 DAT. Mean separation was performed 
using Fisher's protected LSD (0.=0.05). 

Iceberg lettuce was not sufficiently tolerant to any of the herbicides tested (Table I). Herbicides that were found 
acceptable by crop, where rates in Ib/A are identified in parentheses, were: romaine lettuce treated with pyrithiobac 
(0.014) and fluroxypyr (0.024 and 0.047); carrot treated with S-3153 (0.018), fluroxypyr (0.024, 0.047) and 
postemergence prometryn (1.0, 1.6) (Table 2); onion treated with S-3153 (0.018,0.027), fluroxypyr (0.024, 0.047), 
flumiclorac (0.03, 0.04), pre- and postemergence quinclorac (0.14, 0.25), azafenidin (0.025) and preemergence 
quinclorac (0.14, 0.25); processing tomato treated with fluroxypyr (0.024) and S-metolachlor (0.63) (Table 3); 
broccoli treated with clopyralid (0.047), fluroxypyr (0.024), pre- and postemergence quinclorac (0.14, 0.25), S
metolachlor (0.63, 0.95) and azafenidin (0.025); spinach treated with clopyralid (0.047, 0.094), fluroxypyr (0.024), 
postemergence quinclorac (0.14, 0.25) and S-metolachlor (0.63) (Table 4). All combinations not previously 
mentioned resulted in unacceptable crop injury. 
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Table I. Ph~totoxici!X, stand count and cro2 biomass for iceber~ and romaine lettuce. 

Icebe~ Lettuce Romaine Lettuce 
Herbicide Stage Rate Phl:!0toxiciti Stand Biomass' Phl:!otoxicitt Stand Biomass' 

IbA·1 ~ gm" ~ gm" 
S-3153 Post 0.018 6.5 7.8 3.8 6.2 5.5 5.8 6.0 11.4 
S-3153 Post 0.027 3.3 3.3 11.3 26.7 3.3 2.5 11.3 32.1 
S-3153 Post 0.054 5.8 6.5 4.3 7.3 6.3 5.8 9.7 12.9 
Pyrithiobac Post 0.014 0.8 3.0 7.5 30.7 0.3 2.0 10.0 43.3 
Pyrithiobac Post 0.027 2.3 5.8 5.5 19.9 0.8 3.5 14.5 34.8 
Clopyralid Post 0.047 2.3 5.0 15.5 19.3 2.3 4.5 11.5 29.4 
Clopyralid Post 0.094 5.5 8.5 5.3 3.1 5.3 8.5 2.5 2.6 
Fluroxypyr Post 0.024 1.8 2.8 7.0 32.5 1.0 1.8 10.0 47.2 
Fluroxypyr Post 0.047 \.8 2.3 17.0 35.8 1.0 0.8 15.3 4\.3 
Flumiclorac Post 0.030 7.3 7.3 4.0 4.6 8.8 8.5 1.5 1.5 
Flumic10rac Post 0.040 8.5 8.3 2.8 2.6 8.5 8.0 3.0 3.4 
Ouinc1orac Post 0.140 3.0 4.5 9.3 24.6 2.5 4.3 7.5 35.9 
Ouinclorac Post 0.250 3.8 6.5 13.8 13.0 2.5 6.3 13.8 14.9 
Prometryn Post \.000 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0 
Prometryn Post 1.600 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0 
BAS 656 08H Pre 0.660 9.8 9.8 0.3 0.3 10.0 10.0 0.0 0.0 
BAS 65608H Pre 1.000 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0 
S-metolachlor Pre 0.630 7.5 7.3 5.3 6.5 8.8 8.5 2.5 2.5 
S-metolachlor Pre 0.950 10.0 9.8 0.0 0.0 10.0 9.8 0.0 0.0 
Azafenidin Pre 0.025 7.8 8.3 \.8 10.2 9.8 10.0 0.0 0.0 
Azafenidin Pre 0.050 9.8 9.8 0.5 0.3 10.0 9.5 0.5 0.1 
Ouinclorac Pre 0.140 8.0 5.5 4.3 3.8 8.5 7.3 2.0 4.7 
Ouinc\orac Pre 0.250 9.5 9.3 1.0 0.1 9.3 8.8 2.5 0.3 
Prometryn Pre 1.000 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0 
Prometryn Pre 1.600 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0 
Handweeded Check 0.0 0.3 12.5 61.1 0.0 0.3 7.0 49.9 
Untreat!:l! !:;heck 0.0 0.0 1~ ·2 61.0 0.0 Q.O 15.8 57.0 
LSD {0 .05~ 1.8 2.1 4.2 13 .9 1.7 1.9 4.3 12.6 
Days after Ereemergence treatment 33 47 47 48 33 47 47 48 
Dals after ~steme!!lence treatment 14 28 28 29 14 28 28 29 
'Crop phytotoxicity 0 =no injury, 10 =death 
'Crop biomass (dry weight) 

Table 2. Phl!0toxicitl, stand count and croE biomass for carrot and onion. 
Carrot Onion 

Herbicide Stage Rate Phl:!0toxicity' Stand Biomass' Phl:!0toxiciti Stand Biomass' 
IbA I ~ gm·1 ~ gm·1 

S-3153 Post 0.018 1.0 1.0 70.0 42.4 0.8 \3 14.8 5.8 
S-3153 Post 0.027 0.5 0.8 71.3 40.6 0.3 0.0 12.5 6.1 
S-3153 Post 0.054 \.8 3.0 56.5 20.3 3.0 3.5 12.3 3.7 
Pyrithiobac Post 0.014 4.3 4.5 59.0 10.2 7.8 9.8 6.0 0.2 
Pyrithiobac Post 0.027 5.0 6.0 59.3 7.8 8.8 10.0 2.0 0.0 
Clopyralid Post 0.047 \.0 2.5 49.3 27.8 2.0 3.8 6.5 2.4 
Clopyralid Post 0.094 1.5 3.5 53 .0 18.0 2.0 3.3 12.0 3.1 
Fluroxypyr Post 0.024 0.0 0.8 53.8 42.0 1.0 0.5 15.5 6.1 
Fluroxypyr Post 0.047 0.0 0.5 54.0 50.9 0.5 0.3 9.5 2.8 
Flumic10rac Post 0.030 2.8 2.5 54.8 19.4 1.8 1.3 12.3 5.0 
Flumic10rac Post 0.040 1.5 2.5 60.5 20.6 1.8 3.0 9.0 3.1 
Ouinclorac Post 0.140 0.3 1.0 56.8 32.9 0.5 0.3 14.3 6.4 
Ouinclorac Post 0.250 2.8 5.5 35.8 6.8 0.5 1.5 11.0 5.5 
Prometryn Post 1.000 0.0 1.0 56.3 44.3 9.8 10.0 0.0 0.0 
Prometryn Post 1.600 0.8 1.8 65.3 44.1 10.0 10.0 0.0 0.0 
BAS 65608H Pre 0.660 5.3 6.0 38.5 6.6 3.0 3.8 15.7 3.3 
BAS 656 08H Pre 1.000 7.5 7.3 24.5 4.0 5.5 6.5 10.0 1.8 
S-metolachlor Pre 0.630 0.5 \.0 61.5 38.3 6.0 6.8 4.0 0.4 
S-metolachlor Pre 0.950 0.8 1.3 60.3 38.7 6.3 6.3 4.3 0.8 
Azafenidin Pre 0.025 \3 2.0 40.5 33.7 0.8 0.8 12.8 7.1 
Azafenidin Pre 0.050 2.8 4.3 30.0 20.4 3.5 5.3 8.3 1.4 
Ouinc1orac Pre 0.140 8.0 7.3 15.8 2.5 0.5 3.3 13.5 8.2 
Ouinc1orac Pre 0.250 8.8 9.3 4.3 0.7 1.0 1.3 11.3 5.3 
Prometryn Pre 1.000 0.5 0.8 50.3 37.2 9.5 7.5 0.5 0.2 
Prometryn Pre \.600 0.3 1.5 53.8 40.7 10.0 10.0 0.5 0.0 
Handweeded Check 0.0 0.0 56.0 56.0 0.0 \.0 11.5 5.8 
Untreated Check 0.0 Q.3 59.3 4~ · 2 0.0 0.0 !;!.5 2 . ~ 

LSD (0.05~ 1.6 \.6 14.9 13.5 2.1 2.8 4.8 3.4 
Days after Ereeme!]ence treatment 33 47 47 48 33 47 47 48 
Dals after (!2steme!]ence treatment 14 28 28 29 14 28 28 29 

'Crop phytotoxicity 0 =no injury, 10  death 
·Crop biomass (dry wc;ght) 
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Table 3. Phl!0toxici!2::. stand count and croe biomass for erocessin!1 tomato and broccoli. 
Processing Tomato Broccoli 

Herbicide Stage Rate 
IbA" 

Ph~otoxiciry' Stand 
--;;T 

Biomass' 
gm" 

Ph~otoxici!l::a Stand 
--;;T 

Biomass' 
gm" 

S-3153 Post 0.018 7.0 8.5 5.5 2.1 5.3 4.0 18.5 62.4 
S-3153 Post 0.027 7.3 7.0 22.5 20.2 3.8 3.5 17.5 107.7 
S-3153 Post 0.054 10.0 9.3 0.0 0.0 6.8 4.8 12.0 17.7 
Pyrithiobac Post 0.014 9.3 9.5 4.3 0.4 7.0 8.0 14.0 10.2 
Pyrithiobac Post 0.027 10.0 10.0 0.3 0.2 8.0 9.0 13.8 2.5 
Clopyralid Post 0.047 3.3 6.0 27.5 8.9 0.3 0.8 18.8 151.4 
Clopyralid Post 0.094 5.5 7.5 35.5 10.8 1.5 2.3 13.5 113.3 
Fluroxypyr Post 0.024 1.3 1.5 56.8 62.3 0.3 0.0 21.3 161.7 
Fluroxypyr Post 0.047 2.5 3.8 22.5 16.1 1.0 1.0 17.3 133.0 
Flumic10rac Post 0.030 7.3 7.3 15.5 6.2 3.0 1.0 17.3 127.7 
Flumic\orac Post 0.040 9.3 9.0 5.0 0.4 3.5 2.0 18.3 120.3 
Ouinc1orac Post 0.140 3.5 6.3 60.5 29.7 0.3 0.0 19.5 110.0 
Ouinc1orac Post 0.250 4.5 8.5 31.0 7.4 0.0 0.3 20.8 152.3 
Prometryn Post 1.000 10.0 10.0 0.0 0.0 8.0 8.5 6.8 13.1 
Prometryn Post 1.600 10.0 10.0 0.0 0.0 9.3 9.5 0.5 0.0 
BAS 656 08H Pre 0.660 5.8 6.3 54.8 21.7 5.5 6.3 19.8 19.4 
BAS 656 08H Pre 1.000 6.5 7.3 26.0 6.6 6.0 7.3 14.0 8.0 
S-metolachlor Pre 0.630 1.8 2.8 35.5 45.7 0.8 0.3 19.5 171.0 
S-metolachlor Pre 0.950 3.8 5.3 19.5 17.2 2.0 1.8 19.8 146.9 
Azafenidin Pre 0.D25 8.3 8.5 7.8 6.3 1.0 0.5 17.0 151.5 
Azafenidin Pre 0.050 9.8 9.5 0.5 0.3 5.0 4.8 10.3 68.9 
Ouinc\orac Pre 0.140 7.0 8.8 41.0 4.8 0.5 2.3 19.3 180.7 
Ouinclorac Pre 0.250 7.5 8.5 35.0 2. 1 0.3 0.0 17.0 187.4 
Prometryn Pre 1.000 10.0 9.3 0.0 0.0 10.0 10.0 0.0 0.0 
Prometryn Pre 1.600 9.8 9.5 2.3 2.0 10.0 10.0 0.0 0.0 
Handweeded Check 0.0 1.5 34.5 48.2 0.0 0.0 19.8 183.2 
UDtreat~d Checls O.Q 0.0 42.3 4Q.3 0.0 0.0 ~1.8 154.7 
LSD !0.05) 2.5 2.0 23.0 21.9 1.7 2.4 6.5 47.0 
Da:z:s after J:!reemergence treatment 33 47 47 48 33 47 47 48 
Da:z:s after E2stemer~ence treatment 14 28 28 29 14 28 28 29 
'Crop phytotoxicity 0 = no injury, 10 = death 
'Crop biomass (dry weight) 

Table 4. Phl!0toxici!2::, stand count and cro~ biomass for ~inach. 

SJ:!inach 
Herbicide Stage Rate 

Ib A" 
Ph:z:!otoxiciry' Stand 

--;;T 
Biomass' 

gm" 
S-3153 Post 0.018 5.3 3.3 62.3 67.0 
S-3153 Post 0.027 4.8 4.3 77.8 62.8 
$-3153 Post 0.054 7.8 5.5 46.3 18.5 
Pyrithiobac Post 0.014 6.3 9.3 6.7 6.5 
Pyrithiobac Post 0.027 7.0 9.8 0.8 0.5 
Clopyralid Post 0.047 1.8 3.0 80.8 60.5 
Clopyralid Post 0.094 0.8 1.8 111.8 87.6 
Fluroxypyr Post 0.024 1.0 0.8 122.3 81.7 
Fluroxypyr Post 0.047 2.0 2.8 97.3 56.8 
Flumic10rac Post 0.030 4.3 2.8 93.5 68.5 
Flumic\orac Post 0.040 4.0 3.5 101.5 53.5 
Ouinclorac Post 0.140 1.0 1.0 122.0 106.2 
Ouinc1orac Post 0.250 0.8 3.3 91.5 732 
Prometryn Post 1.000 8.3 7.5 22.0 33.1 
Prometryn Post 1.600 9.8 9.8 0.5 1.9 
BAS 656 08H Pre 0.660 7.0 6.8 102.5 33.8 
BAS65608H Pre 1.000 7.0 6.8 74.8 19.7 
S-metolachlor Pre 0.630 0.8 2.0 67.3 115.3 
S-metolachlor Pre 0.950 2.3 1.8 73.0 67.6 
Azafenidin Pre 0.025 6.0 3.8 37.8 44.9 
Azafenidin Pre 0.050 8.5 7.5 4.0 6.7 
Ouinclorac Pre 0.140 3.8 6.5 84.0 72.3 
Ouinc1orac Pre 0.250 5.8 6.8 57.3 43.8 
Prometryn Pre 1.000 9.8 9.5 0.3 0.1 
Prometryn Pre 1.600 9.5 9.5 1.8 1.8 
Handweeded Check 0.0 1.0 106.3 83 .0 
l.1ntreated Check O.Q 0.0 62·5 72.9 
LSD !0.05) 1.9 2.7 33.7 44.6 

Da:z:s after J:!reeme!:8ence treatment 33 47 47 48 

Da:z:s after E2stemer~ence treatment 14 28 28 29 

'Crop phytotoxicity 0 = no injury, 10 = death 
'Crop biomass (dry weight) 
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.....,..,~;"'..'''J and annual broadleafweeds to 

~~~~~~~~~j;~:~~~ Richard N. Arnold and D. Smeal. (New <u... 'u......, 
A Research were established on May 

FruIDlngton, New Mexico to evaluate the response of spring-seeded 
application ofAC 299-263 and imazethapyr alone or 

was a Wall sandy lorun with a pHof7.8 and an matter content of less than 1%. 
The experimental was a randomized complete block with three replications. Individual plots were 10 by 30 ft 
in size. Treatments were applied with a compressed air backpack sprayer calibrated to deliver 30 at 30 psi. 
Treatments were on June 12 when alfalfa was in the second trifoliolate leafstage and weeds were small. 
Black nightshade, redroot and prostrate pigweed, and common lambsquarters infestations were heavy and Russian 
thistle infestations were throughout the experimental area. Plots were evaluated on July 12. Alfalfa was 
harvested on August 1, a self-propelled Ahnacoplot harvester. 

No crop injury was observed in any ofthe treatments. Bromoxynil at 0.25 lbl A gave poor control of redroot 
and prostrate pigweed. Russian thistle control was to excellent with all treatments except Imazamox and 
1D1:llZethapyr applied at 0.032 and 0.047Ib/A and the check. Common and black control 
were to excellent with all treatments except the check. The weedy significantly higher as 
COllnpaifed to herbicide treatments. This is possibly attributed to the high weed content when harvested. 

Table. Broadleafweed control in spring-seeded aJ:lhlfu. 

lmazamox' 
lmazamox' 
lmazamox' 
lmazamox· 
Imazamoxi> 
Imazamox· 

0.032 
0.04 
0.047 
0.032 
0.04 
0.047 
0.047 

0.047+0.094 

100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 

70 
92 
97 
95 

100 
95 
70 
85 

89 
94 
96 

100 
100 
99 
83 
98 

2.0 
1.9 
2.0 
1.8 
1.9 
2.0 
2.2 
1.9 

0.064 
0.064+0.094 

100 
100 

100 
100 

100 
100 

92 
98 

95 
98 

2.1 
1.9 

lm!l2aIllOX + 
cledwdimb 

lm!I2aIIlox + 

0.032+0.094 

0.032+0.19 

100 

100 

100 

100 

100 

100 

83 

95 

98 

100 

2.0 

1.9 

0.047+0.19 100 100 100 98 84 2.1 

0.064+0.19 100 100 100 95 93 2.2 

Bromoxynil' 
Weedy check 

0.25 100 
0 

40 
0 

65 
0 

100 
0 

95 
0 

2.6 
3.7 
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Rotational crop response to simulated postemergence application ofclopyralid to sugarbeets. John Roncoroni and 

Robert Norris (Weed Science Program, Vegetable Crops Department, University ofCali fomi a, Davis, CA 95616). 


is used for postemergence control of several weeds in The herbicide can persist in the soil 
the harvest ofthe sugarbeets. This trial evaluated impact residues in the soil on crops that 

grown in rotation in California following harvest. The trial was established at the University 
'-""UV,.,"arp,<::j~r{~ farm at Davis. Clopyralid was applied as a 10 inch wide band each bed at 2.0 , 4.0 and 

8.0 ozlA on June 30, 1999 to 20 ft wide (eight 30 inch center 50 feet plots four times. The 
soil is a Yolo fine loam. The field was then maintained as a simulated field to derive the 'worst 
case' scenario. No actual beets were planted to the field but it was on a 2-week "",U\;u.W'I;;. 

Jl)'l:InO!!KUe was used to control weeds that The field was disked in a direction 
h11"l1'v_"nt'h beds were made on October 15. CUF 011) and lettuce 

behind sled fitted with Planet Jr. on October 1999. j,..,.i,O'!>1-inn was applied by 
A visual ofpercent germination was taken on November 22. Plants were counted on December 

20,1999. In 2000 the plots wererotovated and bedded up for 30 inch center beds. The plots were 
to 2 rows each ofcantaloupe (cv. Hybrid tomato La and lettuce (cv Parria 

Island Cos) on June 6, 2000. Plant vigor and stand were assessed on 9,2000. 

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

Table. Rotational crop response to simulated ofclopyralid to sugarbeets. 

Cover 
1 

Stand Stand Stand Stand 
8/9/00 8/9/00 8/9/00 

Untreated 92.3±3.0 50.5±6.5 66.3±12.8 20.0±1.5 38.5±16.5 59.8±20.6 57.5±5.7 

2 70.0±8.9 40.5±8.7 5.5±1.7 3.6±2.4 36.0±4.1 27.5±5.2 78.8±20A 

4 58.8±17.1 24.5±6.6 5.5±3.3 l.3±1.3 34.5±9A 40.0±16.6 116.8±14.8 

8 30.0±2L7 12.9±11.1 3.8±3.8 O.O±O.O 29.8±9.3 43.002.8 83.5±24.6 

± error. 
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Broadleafweed control in established Kentucky bluegrass. Jeny Swensen and Donn Thill. (Plant Science Division, 
University ofIdaho, Moscow, ID 83844-2339) Experimental plots were established in one year old 'Marquis' 
Kentucky bluegrass near Rockford, Washington, to evaluate broadleafweed control and crop injury with 
prosulfuron alone and in combination with 2,4-D,in comparison with tribenuron methyl. The experimental design 
was a randomized complete block with three replications. Herbicides were applied March 25, 2000, when rosettes 
of mayweed chamomile and fiddleneck tarweed were 2 inches in diameter. All herbicides were applied with a CO2 

pressurized backpack sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph. Environmental conditions at the 
time of application were as follows; air temperature 50 F, relative humidity 73%, wind 0 to 3 mph, sky cloudy, and 
soil temperature 45 F at 4 inches. Crop injury and control of mayweed chamomile and fiddleneck tarweed were 
evaluated 53 and 97 days after treatment. 

No herbicide treatments injured Kentucky bluegrass (data not shown). Control ofmayweed chamomile ranged from 
57 to 100% 53 DAT (Table). Prosulfuron at 0.0088 Ib/A and tribenuron methyl at both rates controlled mayweed 
chamomile significantly less than higher rates of prosulfuron or prosulfuron plus 2,4-D amine (Table). At 53 DAT, 
fiddleneck tarweed control ranged from 83 to 100%. The lowest rates of prosulfuron and tribenuron methyl ' 
controlled fiddleneck tarweed significantly less than other treatments. By 97 DA T, mayweed chamomile and 
fiddleneck tarweed control ranged from 43 to 100%. Excellent control ofmayweed chamomile and fiddleneck 
tarweed was maintained with prosulfuron applied at 0.02461b/A or greater. Poor mayweed chamomile and 
fiddleneck tarweed control was observed in stands treated with tribenuron methyl and prosulfuron at rates below 
0.0246Ib/A. 
Kentucky bluegrass seed yield were not measured due to extreme weediness of the site. 

Table, Percent control of mayweed chamomile (ANTCO) and fiddleneck tarweed (AMSL V). 
53 DAT 97DAT 

Treatment rate ANTCO AMSLY ANTCO AMSLY 

Untreated chec k 
Prosulfuron + NIS' 
Prosulfuron + NIS 
Prosulfuron + NIS 
Prosulfuron + NIS 
Tribenuron + NIS 
Tribenuron + NIS 
Prosulfuron + 2,4-D-amineb + NIS 
Prosulfuron + 2,4-D-amineb + NIS 

Ib/A 

0.0088 
0.0176 
0.0246 
0.0353 
0.0077 
0.0155 
0.0176 + 0.49 
0 .0353 + 0.49 

87 
97 

100 
100 
57 
77 
98 

]00 

87 
95 
97 

100 
83 
93 
97 

100 

% 

67 
87 

100 
100 
43 
57 

100 
100 

70 
77 
97 

100 
47 
63 
70 

100 

LSD'Q,Q') J3 8 48 52 

• NIS=90% nonionic surfactant (R-II) added at 0.025% v/v. 
b acid equivalent rate for 2,4-D 
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Swens:erL Traci and Donn 
Thill. (Plant Science Division, University of Moscow,ID Experimental plots were established 
in ten year old Kentucky bluegrass near Gifford, Idaho, to evaluate crop injury and control of annual 
grasses with fall pendimethalin alone and in combination with fall applied flufenacet and 

and diuron. The experiment was a randomized block with four 
herbicides were applied with a CO2 pressurized sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph 
(Table 1). injury and percent cover were evaluated visually on April 2000. Bulbous (POABU) 
stand and brome control were evaluated visually on May 2000. 

Table 1. nnlir.,,'inn information. 

September 9, 1999 March 8, 2000 
Bluegrass growth stage vegetative, 1-2 in. tall vegetative, 2-3 in. tall 
POABU and BROTE growth stage preemergence 2 leaf 
Air temp (F) 72 65 
Relative humiditdy (%) 41 60 
Wind (mph) 3 2 
Sky (% cloud cover) 25 10 
Soil temp at 4 in. (f) 60 52 

No herbicide treatments injured (data not shown) which in cover from 76 to 
81 % 2). Bulbous cover :ranged from 7 to 15 and was not affected herbicide treatment. No 
treatment controlled downy brome. Kentucky seed from 170 to 209 lbl A, and did not differ 
with herbicide treatment 

Table 2. Percent cover of Kemucky bluegrass and bulbous bluegrass (POABU), percent control ofdowny brome (BROTE),and bluegrass seed 
of foul' herbicide treatments. . 

POABU 

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

flufenacet 0,425 Fall 
Pendimethalin + 2.06 Spring 81 7 2 176 

oxyflourfen + 0.062 Spring 
diunon 1.20 Spring 

NS NS NS NS 
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University Moscow, ID 83844-2339) Two 
Kenmcky varieties, were established under 

"'JU"pT\<oP... Janice and Donn Thill. 
one with 8 and another with 16 

conditions near Moscow, Idaho, to evaluate reduced 
turf gro\Vth with a single spring application of The 8 and 16 smdies were seeded in 1997, 

respectively. Main plots were were treated, or untreated check. On 
2000, canopy of each variety in both srudies was after which were mowed to a 

and 

unifonn height of2 inches (Tables 1 and Imazapic was at 0.061b ai/A on May 11,2000, a tractor-
mounted sprayer calibrated to deliver 30 gpa at 40 psi and 5 Envirorunental conditions at 
follows: air 52 F, relative wind 3 cloud cover and soil t"'n,....p·r::IfllTP 

inches. Canopy height in the 8 and 16 variety studies was measured May 23 and 24,2000,26 and 27 days after 
June 16, 50 DAM. After the last height measurement the plots were 

of2 and the clippings dried and """'".!<u"'..... 

In the 8 variety 26 and 50 DAM varied with variety (Table 1). in varieties Caliber 
and A ward was less than Blue South Dakota, and Weight collected 50 DAM was 

were as 

Tn...."',,,,'" (DAM), respectively, and 

'-AILV;:",e:V and least in Caliber. Imazapic reduced canopy height and rpocrn,;uth weight 19% and 46%, 
reSjJeCl1ve,ly 50 DAM 

Glade, Cheri, and Midnight, while the regrowth was in varieties Argyle, r...";;UVIUI;;. 

Weight was lowest in Midnight, Glade, and Cheri 
and by 32% and 69%, res:pe,:::u',e 

In the 16 variety 

UG\l\.VLi:1, Wabash, and 
un:azaPIC had reduced canopy 

canopy height 27 and 50 DAM varied with variety (Table 3). was least in 

Table 1. Canopy height of eight Kentucky bluegrass varieties prior 10 mowing (PTM) and 26 and 50 days after mowing (DAM), and dry weight 
50 DAM. Values are means oftrealed and untreated 

PTM 50 DAM 

Award 3.5 3.7 4.2 424 
Blue Chip 7.5 4.7 6.0 418 
Caliber 2.8 3.0 4.2 384 
Classic 3.6 3.7 5.1 675 
NuBlue 4.8 4.4 5.0 538 
Odyssey 4.1 4.4 5.9 791 
Palouse 2.8 3.6 4.7 348 
South Dakota 6.9 5.1 5.9 444 

1.4 0.6 1.2 361 

Table 2. Effects of imazapic on Kentucky bluegrass canopy height 26 and 50 days after mowing (DAM), and regrowth weight 50 DAM. 

Untreated check 4.4 5.7 

50 DAM 

651 
lmazapic 3.7 4,6 354 

0.3 
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Table 3. 	Canopy height of 16 Kentucky bluegrass varieties prior to mowing (PTM), and 27 and 50 days after mowing (DAM), and dry weight of 
measured 50 DAM. Values are means and untreated 

50 DAM 

Adelphi 2.7 4.7 6.2 590 
Argyle 4.3 7.1 7.2 736 
Baron 2.7 5.9 4.8 471 
Cheri 2.6 3.8 4.6 256 
Eclipse 2.7 4.3 5.7 437 
Glade 2.3 3.3 4.7 298 
Huntsville 4.6 6.7 6.7 667 
Julia 2.6 5.9 5.6 656 
Kenblue 4.3 6.5 7,J 753 
Liberty 2.6 4.3 5.2 466 
Midnight 2.3 3.5 4.1 412 
Newport 4.2 5.8 6.1 723 
Rami 2.3 4.7 4.9 538 
South Dakota 4.9 6.9 6.5 691 
Suffolk 2.9 4.7 5.3 671 
Wabash 4.5 5.9 6.3 654 

1.1 1.1 324 

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

Treatment 	 50 DAM 

Untreated check 4.4 5.7 651 
lmazapic 3.7 4.6 354 

0.3 0.5 166 
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g~~JQl;!gJ;!!lL!ru:'§!!!lQ.ll§lli::Q.1i&!ll!!!f1!S.YJW~J1!§~2Y!..m!!!<1~~~Y!. Jerry Jamce and Donn 
Thill. (Plant Science of Idaho, A study was established in four year 
old 'Palouse' Kentucky bluegrass near Nezperce, Idaho, to evaluate crop injury and reduced lodging with 
trinexapac-ethyl, applied at three times and three concentrations. The was a randomized complete block 

with four Treatments were May 1, May 26, a 
baCKp'3.CK sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph 1). and canopy were 
measured June 2, 2000. Lodging was evaluated visually June 21, 2000. Plots were swathed at maturity and 

and seed were determined. 

Table 1. A ",.lirot"'" infonnation. 

May 1.2000 May 12.2000 May 26, 2000 
Bluegrass stage late boot 10% heading 50% heading 
Air temp (F) 70 53 62 
Relative humidity (%) 54 72 74 
Wind (mph) 2 2 2 
Cloud cover (%) 5 90 95 
Soil temp at 4 in. (F) 55 47 52 

No treatments Kentucky (data not shOwn). Canopy ranged from 28 to 33 inches and was 
<rrl>.<>1-",,,1- in the untreated check (Table The two highest rates of trinexapac-ethyl reduced canopy about 

while application had no effect on canopy height. All treatments reduced 
bluegrass 77 to 100% compared to the untreated check. The lowest rate reduced lodging 77 to while the two 

rates reduced 95 to 100%. Pamcle density from 212 to 372 per square foot, and did 
not differ between treatments. Seed from 166 to 265 and did not vary significantly among 
treatments. 

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

Treatment 

Untreated check 33.8 83 372 254 
trinexapac-ethyl 0.176 Late boot 32.0 16 295 265 
trinexapac-ethyi 0.353 Late boot 31.3 I 212 239 
trinexapac-ethyl 0.529 Late boot 29.8 0 304 200 
trinexapac-ethyI 0.176 10% head 31.8 10 220 166 
trinexapac-ethyl 0.353 10% head 30.3 1 234 215 
trinexapac-ethyJ 0.529 10% head 28.0 0 241 238 
trinexapac-ethy I 0.176 50% head 32.5 19 221 240 
trinexapac-ethy I 0.353 50% head 30.3 3 295 211 
trinexapac-ethyl 0.529 50% head 29.5 4 303 177 

2.0 12 NS 
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..!.!..:!:~~~~~~~~~~~~. Joan and Donn Thill. ofPlant, Soil, and 

.l.:!.nltoIIlIOl(l'gICal Sciences, University Mosc(lw, ID 83844-2339) Weed control inheIbicide resistant canola 
was evaluated at the University of Idaho fann near Moscow, Idaho. Three varieties SWRiderR, and DKL 

of glyphosate resistant two varieties (Phoenix and Invigor 2373) of resistant canol a (GIu-
R), and one variety (46A 76) of imidazolinone resistmt canola (Imi-R) were seeded in one. Glu-R 

2373' canola was seeded in experiment two and lmi-R '46A 76' canola was seeded in experiment three. All 
eXIlertmentswere seeded on May 7,2000. Soil type was a loam with 4.64% organic matter, 39 cmol/kg CEC, 

the first was (experiment 4) in an adjacent which was evalnated for 
control, but the canola seed was not harvested. Treatments were with a CO2 pressurized 

bac:kp;ack sprayer calibrated to deliver 10 at 32 (Table 1). The Imi-R was sprayed at the canola 
on June 6. Canola seed was with a small plot combine from a 4.5 by 27 it area.. The 

p<vr""ri,mp"t was harvested on and the Glu-R and lmi-R were harvested on September 
7. 

Application date May 5 May 22 JuneS June 6 June 9 
Growth stage 

Caoola PPI PPI 1-2 leaf 3 leaf 5-6 leaf 
PPI 3 leaf 3-6 leaf 4-6 leaf 
PPI 2-3 leaf 2-4 leaf 2-3 inch tall 
PPI 05-1 inch diameter 0.5 inch diameter 1-2 inch diameter 

PPI 2 leaf 3 leaf 
48 61 80 76 62 
55 70 60 60 60 
80 55 54 56 64 

3 West 0 0 1 West 2NW 

In the :first expeIiment, all glyphosate treatments controlled all weeds (Table 2). Glufosinate controlled common 
lambsquarters in both 'Phoenix' and 'Invigor 2373'. Wild oat control was 97% with glufosinate in 'Phoenix', but only 
75% in 'Invigor 2373". Likely, poor control in 2373' was an artifact of inconsistent wild oat population 
across the Volunteer barley control was control was 96% in 'Invigor 2373' and 70% in 'Phoenix'. Poor 
control in 'Phoenix' was likely due to glyphosate sprayer contamination injury in this Imazamox did not 
control any weed because spray additives were omitted from the treatment. Canola seed 
did not differ among treatments. 

Weed control \ ",-.£:.u;;.;"!..1.J. A VEF A, ANTCO) was 100% with all treatments in the Imi-R and Glu-R eXJJeI1Wl<::ms 
(Table 3 and Canola seed yield was low due to and seed yield did not differ among treatments. 
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Hyoll!. 5-6 0.375 100 100 100 100 1214 
SWRideR 5-6 0.375 100 100 100 100 1269 

Glyphosate DKL27-20 5-6 0.375 100 100 100 100 1583 
+ 	 Hyola 1-2 0.375 100 100 100 100 1673 

5-6 0.375 
1549 

Glyphosate + 1-2 0.375 100 100 100 100 1592 
g1yphosa.te 5-6 0.375 

Check SWRideR 1525 
Glyphosate + DKL27·20 1-2 0.375 100 100 100 100 1597 

g1yphosa.te 5-6 0.375 
Check DKL27-20 1638 
Glufosina.te Phoenix 5-6 0.443 50 100 97 70 1264 
Check Phoenix 1368 
Glufosina.te 5-6 0.443 100 100 75 96 1486 
Check 0 0 0 0 0 1724 
Ima=ox 46A76 5-6 0.31 63 13 55 39 1467 
Check 46A76 1328 
Trifluralin + Hyola 5-6 0.75 75 75 100 100 1857 

+ 	 0.055 
0.25 %v/v 

NS 

was 
rate acid equivalent. Other rates are active 


CHEAL, and AVEFA data are from experiment 1 and HORVX data are from experiment 4. 
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Untreated 0 	 636 Untreated 0 351 

TrifluraJin 0.75 PPI 648 Imazamox+ 0.0313 410 
glufosinate' 0.357 SO{) seed oil cae'+ 

AMSb 

Glufosinate' 0.268 3 618 
glufosinate' 0.268 50{) Imazamox+ 0.0313 396 

petroleum COC' + 
Quizalofopb 0.048 3 540 AMS 
glufosinate' 0.357 50{) 

Imazamox"+ 0.0313 352 
Glufosinate' 0.446 SO{) 562 nomomc surfactant' + 

AMS 
Quizalofop + 0.033 50{) 524 

glufosinate' 0.357 Imazamox" + 0.0313 358 
seed oil COC' 

Setboxydim + 0.164 50{) 542 
glufosioate' 0.357 Imazamox+ 0.0313 318 

petroleum Cae'+ 
0.75 PPI 507 

0.048 	 50{) Imazamox+ 0.0313 485 
nomomc surfactantd 

Quizalofopb + 0.04& 50{) 490 
clopyralid 0.187 Imazamox+ 0.0313 322 

AMS 
Glufosinate' 0.357 3 559 

0.223 50{) 	 T rifluraJin 0.75 362 

Glufosinate' 0.446 3 575 Trifluralin + 0.75 321 
glufosinate' 0.223 50{) quizalofop + 0.055 

noniomc surfactant' 
Glufosinate • 0.357 3 551 

0.268 50{) 	 TrifluraJin 0.75 332 

Glufosinate' 0.446 3 588 Imazamox+ 0.0313 344 
giufosinate' 0.268 SO{) nomoruc surfactantd + 

AMS 

b Ammonium sulfate (Bronc) applied at 151bli00 gal 
<Moractapplied at 2% vlv 
dRoll applied at 0.25% vlv 
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alternative crops is an unPQlrtaIlt 

eXl)eri.m.ent was conducted near Idaho to compare interference between 'Sunrise' canoia and wild oat with 
'IdagoId' yellow mustard and wild oat. The was an addition series 
combinations of five densities (0, 75, 150, 225 and 300 plants/m2

). Plant and crop seed 
yields and wild oat seed were determined. The data will be used to develop and compare models that 
quantify intra- and interspecific interference for both crops. 

In monocultures yellow mustard 30% more than canoia and seed yield ofboth crops was from 
Wild oat had no effect on yellow mustard yield at any density, while canol a yield was reduced on average 

by 40% for all wild oat/canola proportions. Wild oat seed production was reduced 64% by canoIa and 90% by 
yellow mustard on average compared to wild oat in monoculture. Wild oat seed production tended to increase with 
mcreasmg wild oat density in wild oat/canoia proportions. Yellow mustard decreased wild oat seed prC)Quct;I<)D 
mcleplen(lently from wild oat Greater of yellow mustard with wild oat to 
canoia also was observed nrl"vlCm<:llv in interference <"y"<,,r.m,,·nt<: ill gre;ennotJSe. 
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Table. Effect of wild oat/canola and wild oat/yellow mustard interference on crop yield and wild oat seed production in the field near Genesee, 
lOin 2000. 

Weedlcrop proportion' 

CroE lield Wild oat seed Eroduction Cr02vield Wild oat seed ,2foduction 

plantsi'm' kgfha seed/rTf kgfha seedJrTf 

ons 511 625 

01150 385 691 

01225 568 697 

0/300 409 643 

7S/0 SI,040 57,889 

75n5 327 16,966 455 3,147 

751150 259 10,306 501 3,114 

751225 300 16,690 514 6,011 

751300 296 9,808 721 2,800 

150/0 61,810 69,428 

150n5 283 35,630 524 9,608 

1501150 200 29,056 370 4,992 

150/225 271 15,008 398 4,742 

150/300 186 15,848 574 3,126 

225/0 78,968 86,312 

225n5 295 39,030 573 8,406 

225/150 236 36,814 694 5,728 

2251225 285 26,664 492 7;202 

225/300 314 20,177 689 6,672 

300/0 80,056 75,154 

3oon5 406 32,560 480 22,374 

3001150 228 34,938 629 8;268 

3001225 350 24,964 517 10,694 
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Rates of yellow mustard, canola and wild oat development in greenhouse. Oleg Daugovish and Donald C. Thill. 
(Department of Plant, Soil and Entomological Sciences, University of Idaho, Moscow, ill 83844-2339) Use of 
alternative crops is an important tool in non-chemical suppression of wild oat in cereal grain production systems. In 
a greenhouse interference experiment conducted ill 1999, yellow mustard var. "Idagold' reduced above-ground 
biomass and panicle production of wild oat 35 and 60%, respectively, while canola var. 'Sunrise' had no effect on 
wild oat biomass and panicle production. Rapid early development of yellow mustard was suggested to be 
responsible for its greater competitive ability with wild oat compared to canola. Thus, a greenhouse experiment was 
conducted in 2000 to compare plant height and biomass accumulation by yellow mustard, canola and wild oat over 
a 7 week period. Monocultures of yellow mustard, canola and wild oat were grown at 75 plants m·2 (16 randomly 
spaced plants per 45 by 45 cm, 19 L pots). Heights and above-ground biomass were determined by harvesting four 
plants of each species at 1, 3,4, 5 and 7 weeks after emergence (W AE) from different pots. 

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

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

WAE b Plant height Biomass 

yellow mustard canola wild oat yellow mustard canoJa wild oat 

cm <>
'" 

6 7 16 0.1 0.1 0 .1 

3 27 16 40 0.8 0.3 0.2 

4 56 30 57 2.5 1.5 0 .9 

5 84 48 79 4.0 2.6 1.4 

7 147 102 106 11.8 8.3 5.8 

, All measurements are on per plant basis 

b Weeks after emergence 


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

Statistic Contrast 

yellow mustard vs. canola yellow mustard vs. wild oat canola vs. wild oat 

Sums ofsquares 2.6 8.4 1.7 

F-value 3.0 9.6 1.9 

Pr> F 0.05 0.0003 0.2 
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tolerant canola 

Evaluation ofinjUD' to imidazolinone-tolerant canola seeded into sulfonylurea-treated soil. Brian M. Jenks, Denise 
M. Markle, 	 P. Willoughby, and Kent McKay. (North Central Research Extension North Dakota State 

n;",prc,itv Minot, NO 58701) Herbicide treatments were applied May 1999. One year imidazolinone
was seeded May 17,2000 at 700,000 pis/ A into 6-inch rows under a conventional 
were 10 by 60 ft and . three times. Canola was harvested August 2000. 

Table. Canola vield one vear after herbicide a 

Treatment 1999 Rate TstWt 
Ib ailA Iblbu 

Untreated 1637 50.6 

Prosulfuron 0.009 1662 50.8 

Triasulfuron 0.013 1662 50.7 

Triasulfuron & dicarnba (Na) 0.074 1601 50.8 

Metsulfuron & chlorsulfuron 0.012 1658 50.8 

Metsulfuron 0.0038 1812 50.7 

CV 8 0.3 

The plot area was not tilled in fall 1999. We disked the area twice in 2000 prior to Imazamox 
(0.031 lb) was applied postemergence over the entire plot. The only visible injury was a yellowing on one end 
of the which was on a steeper slope. The pH and OM on the were 8.2 and 2.4%, respectively. The pH 
and OM for the rest of the plot area was 7.7 and 3.0%, respectively. Canola yields in the treated plots were not 
significa!ltly different from the untreated. 

72 




Table. Weed control and ini 

Trealmenf Rate 
Ib ai/A --0/0--

POLCO 
lullS Aua 2l 

KCHSC 
Jul15 Au 

% Control 

'!y"s;:.£Q.£2l(llilll.l!l£!!!992E:!;h Brian M. Denise M. Gary P. and Kent (North 
Central Research Extension North Dakota State University, Minot, ND 58701) Chickpeas (,Sanford') were 

April 28 into 6-inch rows at 150 Ib/A in a conventional system. Individual plots were 10 by 30 ft 
arranged in a RCBD with three replicates. Treatments were preplant incorporated (PPI) on April 26, 

on May 3, or (POST) on June 5. PRE and PPI treatments were applied with a 
n,."""",..,7,''; bicycle sprayer with XR80015 flat fan nozzles delivering 20 gpa at 30 AU POST treatments 

using XR8001 flat fan nozzles delivering 10 gpa at 40 psi. Pyridate was applied po:,terner'geltlce 
cnllCKpe~IS were about 5 to 6in talL The primary weeds present were wild buckwheat, kochia, redroot 

foxtaiL 

Untreated 5.1 o o o o o o o .0 

Ethalfluralin 0.75 3.7 3 o 67 57 79 74 100 75 
T rifluralin 5 o 60 68 70 57 98 79 
Pendimethalin 1.5 o 73 80 75 65 94 85 
Sulfentrazone· 0.125 5.3 4 o 42 45 77 80 73 58 
Sulfentrazone' 0.25 4.8 3 o 83 78 93 95 85 80 
Sulfentrazone· 0.5 4.0 7 2 91 92 99 99 97 85 

PRE 
Isoxaflutole 0.047 4.9 o o o o 98 95 100 80 
lsoxaflutole 0.07 5.5 o o o o 100 99 100 84 
IsoxaflutoJe 0.14 5.0 o o o o 100 99 100 89 
Sulfentrazone' 0.125 3.8 o o 48 53 84 73 83 58 
Sulfentrazone' 0.25 4.5 2 o 81 86 100 99 93 72 
Sulfentrazone' 0.5 4,4 5 3 95 92 100 100 99 88 
Flumioxazin ' 3,4 12 o 28 23 97 95 98 47 
Flumioxazin ' 1. 5 3.5 18 3 48 43 92 86 97 72 
Flumioxazin • 3 3.9 47 3 73 62 98 94 100 70 

PPIIPOST 

Handweeded check" 3.7 3 o 95 89 100 100 100 94 
Trifluralin f 0.75 f 3 o 75 77 100 96 100 95 

pyridate + 0.94 

quizalofop + 0.048 + 
NlS 0.25 % 

were a 
b Trifluralin (PPI) and pyridate + NlS (pOST) were applied at 0.75 Ib and 0.94 Ib + 

We evaluated tolerance to several new herbicides as well as weed control with these new PT<)QUC1:S 

COlnp:aredto existing products. Sulfentrazone at 0.25 lb or provided good to excellent control wild 
buckwheat, and redroot Sulfentrazone at 0.125 lb did not weed control. Isoxaflutole was 
effective on kochia and but had no effect on wild buckwheat. Flumioxazin provided to excellent 
kochia and pigweed but poor wild buckwheat controL provided excellent control of 
kochia and but only fair control of wild buckwheat. due to the 
confounding nature of the wild buckwheat pressure and that caused severe to the study. 
Treatments that did not effectively control wild buckwheat suffered severe or total yield loss as a result of the high 
wild buckwheat pressure. 
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Pullman, W A 99164-6420). The 
common 

Joseph P. Yenish, John D. Toker, and Edward 1. Scheenstra. (Washington State 
was conducted near Pullman, W A to evaluate detennine 

control and crop injury of labeled and nonlabeled herbicides in The was 
designed as a randomized complete block with 4 Application timings included PPI = preplant 
incorporated applied 4/29100, PRE == preemergence applied 5fl/00, and POST postemergence applied 6/5/00. All 
herbicides were applied using a CO2 backpack sprayer calibrated to deliver 10 gallons per acre at 35 psi. 

Common control was fair to excellent with control with pyridate, pyridate 
plus quizalofop, and the rate of isoxaflutole. PTO'''"'''' 2,4-DB applications irijured the 
MI'''''''-'''. Chickpea yields were similar regardless of treatment. 

Injury 

% Ibsla 

Weedy check Ibs/a 0 0 0 2782 

Imazethapyr 0.047 PPI 78 65 0 2761 

Pendimethalin 0.75 PPI 91 74 I 2914 

Imazethapyr + 0.047 + 0.63 PPI 90 88 0 2844 

Flufenacet + metribuzin 0.4 + 0,1 PRE 74 65 0 3008 

Sulfentrazone 0.25 PRE 69 84 0 3216 

S ulfentrazone 0.19 PRE 80 71 0 3017 

MetribU2iun 0.25 PRE 69 65 0 2879 

Chloransulam 0.032 PRE 65 58 0 2823 

V-S3482 0.078 PRE 90 76 0 2828 

Isoxaflutole 0.06 PRE 88 80 2 2962 

lsoxafiutoie 0.094 PRE 95 89 0 3145 

2,4-DB 0.25 POST 71 58 15 2812 

Pyridate 0.94 POST 95 91 2893 

Pyridate + quizalofop' 0.94+ 0.044 POST 94 91 0 2961 

25 15 
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!W~~~~£Q!ll![QLm~!f!Jm~!YL~~!.ru~~~~~ Richard N. Arnold and D. Smeal. (New 
Mexico State University Agricultural Science Center, Farmington, NM 87499) Research plots were established on 
May 8,2000 at the Agricultural Science Center, Farmington, New Mexico to evaluate the response offield com 
(var. Pioneer 34K77) and annual broadleafweeds to postemergence herbicides. Soil type was a Wall sandy loam 
with a of7.8 and an organic matter content oness than 1%. The experimental design was a randomized 
COInpl,ete block with three Individual plots were 4, 34 in rows 30 ft Field com was with 

ootum>ed with disk openers on May 8. treatments were applied on June corn 
and weeds were small. Black nightshade, and redroot and common 

lanlooquarters infestations were and Russian thistle the experimental area. 
Treatments were evaluated on July 6. 

DPX 79406 plus dicantha applied at 0.023 plus 0.251b/A had the injury level of5. All treatments 
check gave good to excellent control of common lambsqua:rters, black nightshade, redroot and prostrate pigweed. 
Russian thistle control was good to excellent with all treatments except DPX 7946 applied alone at 0.023 IbiA or in 
combination with pyridate applied at 0.35 and 0.471b/A and the check. 

Table. Broadleafweed control in field com with postemergence herbicides. 

DPX79406 0.023 0 100 100 100 100 82 
DPX 79406 + 0.023+0.45 0 100 100 100 100 90 
atrnzine 
DPX79406+ 0.023+0.125 3 100 100 100 100 100 
dicamba 
DPX 79406 + 0.023+025 5 100 100 100 100 100 
dicamba 
DPX79406+ 0.023+0.4 0 100 100 100 100 100 
dicamba+ 
atIazine (pm) 
DPX79406+ 0.023+0.8 2 100 100 100 100 100 
dicamba+ 
atrnzine (pm) 
DPX 79405 + 0.023+0.1 0 100 100 100 100 100 
diiiufun:wpyr 
+dicamba 

79406+ 0.023+02 0 100 100 100 100 100 
diiiutenzopyr 
+dicamba 
(pm) 
DPX79406+ 0.023+0.35 0 93 88 91 91 72 
pyridate 
DPX79406+ 0.023+0.47 3 100 91 100 100 83 

pm 
bAIl treatmell1S bad MSO added at 1.0% vlv. 

75 


http:W~~~~�Q!ll![QLm~!f!Jm~!YL~~!.ru


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

Flufenacet plus metribuzin plus isoxaflutole applied at 0.51 and 0.03 Ib/A caused the highest injury of64. All 
treatments except the check gave good to excellent control of common lambsquarters, Russian thistle, prostrate 
pigweed, and black nightshade. Redroot pigweed control was good to excellent with all treatments except atrazine 
applied at 1.5 Ib/A and the check. 

Table. Broadleafweed control in field com with preemergence herbicides. 

Treattnents' Rate Crop injury Weed control 
CHEAL SASKR AMARE AMABL SOLNI 

lbiA -%-- % 

Flufunacet + 0.193 4 100 100 100 97 100 
isoxaflutole 
(pm) 
Flufunacet + 0.193+0.6 6 100 100 97 100 98 
isoxaflutole 
(pm) + 
atrazine 
Flufenacet + 029 15 100 100 100 100 100 
isoxaflutole 
(pm) 
Flufenacet + 0.51+0.03 64 100 100 98 100 100 
metribuzin 
(pm) + 
isoxaflutole 
Flufenacet + 028+0.047 42 100 100 100 100 100 
metribuzin 
(pm) + 
isoxaflutole 
lsoxaflutole 0.047 11 100 100 96 100 100 
Atrazine 1.5 0 100 100 67 93 97 
Weedy checlc 0 0 0 0 0 0 
'pm equal packaged mix. 
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flexi-planters equipped with disk on May 9. treatments were applied on May 9 and 
urulIl~jlal:ely incorporated with water. Postemergence treatments were 
6. Common redroot and prostrate and black mghtsllacle mltesltatIc)l1S 

on June 

~~~J:!fml!lli~~ Richard N. Arnold and D. SmeaL (New Mexico State University Agricultural Science 
Center, 87499) Research were established on May 9, 2000 at the Agricultural Science 

Farmington, New Mexico to evaluate the response ofROl.mdup Ready field com (var. Dekalb 580RR) and 
annual broadleaf weeds to preemergence herbicides followed by a sequential treatment ofROlmdup. 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 block with three replications. Individual plots were 4, 43 in rows 30 it Treatments were 

with a compressed air backpack sprayer calibrated to deliver 30 gall A at 30 psi. Field corn was planted with 

the area. treatments were evaluated on Jrnte 7 before po:>ternergCllce 
"PI-''''"'''''' ROmtdup treatments were evaluated on July 13. 

lJUnernen.aDlln applied at 4.4 Ibl A injury rating of67. All treatments applied preenu:rge:nce gave 
excellent control ofbroadleafweeds before Rorntdup was applied. Rorntdup at 1.0 Ib/A no crop 
injury. 

Table. BroadJeafweed oontrol in Roundup Ready field oom with preemergence herbicides fullowed by a sequential treatment ofRoun<iup. 

Acetochiorl 3.511.0 3 100 100 100 100 

g1ypbosate 
Dimetbenamidl 

2.6/1.0 

2211.0 8 

100 

100 

100 

100 

100 

100 

100 

100 
gIypbosate 
AoeI.OCblorl 
g1ypbosate 
Metolachiorl 

7.0/1.0 

5.2/1.0 

47 

7 

100 

100 

100 

100 

100 

100 

100 

100 

glypbosate 
AoeI.OCblorl 

4.4/1.0 

1.7511.0 

67 

0 

100 

100 

100 

100 

100 

100 

100 

100 
glypbosate 
Metolacblorl 
glypbosate 
DimeI:henamidI 

1.3/1.0 

LIlLO 

0 

0 

100 

100 

100 

100 

100 

100 

100 

100 
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Annual weed control in Liberty Link® com. John O. Evans, Brent Beutler, and R.William Mace. (Department of 
Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820) Liberty Link® hybrid corn 
(pioneer 34A55) was planted May 12,2000 at the Utah State University Greenville Farm in North Logan, UT to 
compare several preemergence herbicides with some new postemergence treatments to control prostrate pigweed in 
com. Individual treatments were applied to 10 by 4'0 foot plots with a CO2 backpack sprayer using flatfan 8002 
nozzles providing a 10 foot spray width calibrated to deliver 14 gpa at 39 psi. The soil was a Millville silt loam with 
7.5 pH and OM content of less than 2%. Treatments were applied in a randomized block design, with four 
replications. Preemergence treatments were applied May 23. Postemergence treatments were applied June 8, when 
the corn was in the 4 -5 leaf stage and prostrate pigweed was 2-8 inches tall. Visual evaluations for weed control and 
crop injury were completed July 7 and July 28, 2000. Plots were harvested October 9. 

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

Table. Annual weed control in Liberty Link® com. 

Com Weed Control 

Ini~ Yield AMABL 

Treatment 

Untreated 
Thiafl uamide/metribuzin 
Thiafluamidelmetribuzinlatrazine 
Isoxaflutole 
Acetochlor 
Metolachlor/atrazine 
Flufenacetlisoxaflutole 

timing 

PRE 
PRE 
PRE 
PRE 
PRE 
PRE 

Rate 
Ib aliA 

0.54 
1.5 

0.059 
1.75 
2.3 
0.22 

7n 7128 
-0/0-
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

10/9 
T/A 
6.2 
8.8 
9.1 
8,7 
7.3 
10.0 
9.2 

717 
---% 
0 
10 
35 
65 
25 
99 
60 

7128 

0 
55 
71 
59 
5 

92 
20 

Nicosulfuronlrimsulfuronlatrazine POST 0.875 0 0 8.5 45 73 
Rimsulfuronlthifensulfuron POST 0.063 0 0 9.5 98 92 
Glufosinate 
LSD(0.05) 

POST 0.37 0 
0 

0 
0 

10.2 
1.1 

98 
18 

93 
20 
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Control of common lambsguarters in Roundup Ready® com. John O. Evans, Paul Haderlie, and R.William Mace. 
(Department of Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820) Roundup 
Ready® com (DeKalb RR626) was planted May I 2, 2000 at the Utah State University Greenville Farm in North 
Logan, UT to evaluate several preemergence and postemergence herbicides to control common lambsquarters. 
Individual treatments were applied to 10 by 40 fo'ot plots with a CO2 backpack sprayer using flatfan 8002 nozzles 
providing a 10 foot spray width calibrated to deliver 14 gpa at 39 psi. The soil was a Millville silt loam with 7.5 pH 
and OM content of less than 2%. Treatments were applied in a randomized block design, with four replications. 
Preemergence treatments were applied May 25. Postemergence treatments were applied June 8, when the com was in 
the 4 -5 leaf stage and lambsquarters was 2-8 inches tall. Visual evaluations for weed control and crop injury were 
completed July 7 and July 28, 2000. Plots were harvested October 9. 

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

Table. Annual weed control in Roundup Ready® com. 

Com Weed Control 

Ini!!!i: Yield CHEAL 

Treatment timing Rate 717 7128 10/9 717 7128 
Ib/A -0/0- T/A % 

Untreated 0 0 10.3 0 0 
Thiafluamide/metribuzinlatrazine PRE 1.5 0 0 13.3 75 86 
Isoxaflutole PRE 0.059 0 0 11.6 25 19 
Glyphosate POST 0.75 0 0 l3 .4 96 95 
Sulfosate POST 0.75 0 0 12,7 94 94 
ETK2303 POST 0.56 0 0 12.7 90 90 
ETK2303 POST 0.19 0 0 10.0 15 10 
LSD(O.05) 2 20 22.1 
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Paul and Brent Soils, and Biometeorology, Utah State 
Logan, Utah 84322-4820) Roundup Ready® com (DeKalb was planted May 16,2000 at the Jeff Gittins 
farm in Smithfield, UT to evaluate the effectiveness annual weeds with several herbicides. Individual 
treatments were applied to 10 by 30 foot plots with'a CO2 sprayer using flatfan 8002 nozzles a 
10 foot spray width calibrated to deliver 25 gpa at 39 psi. The soil was a Green gravelly loam with 7.9 pH 
and OM content of less than 2%. Treatments were applied in a randomized block design, with three replications. 
Preemergence treatments were applied May 20 without subsequent soil incorporation. Postemergence treatments 
were applied June 12 to com 12 inches tall, redroot pigweed three inches tall, and green foxtail 6 inches tall. Visual 
weed control and crop injury evaluations were completed June 21, July 10, and July 28,2000. Plots were harvested 

21. 

Most preemergence treatments worked poorly at of the season, but after the first flood the 
redroot pigweed populations were reduced some treatments to levels. The thiafluamide/metribuzin 
treatment was by the last evaluation date. The green foxtail escaped all preemergence treatments but the 
metolachlor/atrazine combination. All treatments worked well on green foxtail but redroot Di~~w~~ed 
recovered somewhat after mid July when treated with rimsulfuronlthifensulfuron or No observable com 
injury occurred and the yields were not significantly different among Agricultural Experiment 
..,."",!VU, Logan, UT. 84322-4820) 

Untreated 
Thiafluamidelmetribuzin PRE 
Isoxaflutole PRE 
Flufenacetlisoxaflutole PRE 
Acetochlor PRE 
Metolachlor/atrazine PRE 
Nicosul!7rimsulflatrazine' POST 
Rimsulflthifensulf' POST 

POST 

0 0 
0.54 0 0 
0,059 0 0 
0.22 0 0 
1.75 0 0 
3.16 0 0 
0.875 0 0 
0.063 0 0 
0.75 0 0 

18.6 0 0 
17.4 0 87 
16.7 0 
15J 0 
17.3 0 
16.4 0 
16.9 90 
17.2 83 
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Effect of adjuvants on flurOxymT efficacy. Phillip W. Stahlman and Patrick W. Geier. (KSU Agricultural Research 
Center, Hays, KS 67601). Effects of four adjuvants were compared on the efficacy of fluroxypyr alone and in 
combination with atrazine in com near Hays, KS. 'Golden Harvest H948lBt' field corn was seeded April 21, in 
rows 30 inches apart at 21,900 kernels per acre. The experiment was a randomized complete block with three 
replicates and were 10 by 32 ft. The weed population was dense: kochia, >50 plantslm2

; redroot pigweed, 5-10 
plantslm2

; and Palmer amaranth, 5-20 . Treatments were applied with a tractor-mounted, cOInpl:ess:ed··arr 
plot sprayer 12 gpa at 24 and 3 mph on when com was in the V4 stage and 8 to 12 inches 

kochia was 3 to 10 inches high, redroot pigweed was 2 to 8 inches high, and Palmer amaranth was 2 to 5 
inches Air and relative humidity at the time of treatment were 74 F and 15%, 
respectively, and the was clear and there was no dew. Plants were rapidly. 

with atrazine enhanced efficacy more than any of the adjuvants evaluated. At 8 
r"yvn,"'" plus atrazine any offour adjuvants controlled kochia, redroot pigweed, and Palmer amaranth by 97 

or higher. In comparison, control of individual species with fluroxpyr plus adjuvants ranged from: kochia, 53 to 
63%; redroot pigweed, 13 to 17%; and Palmer amaranth, 10 to 20%. At 69 DAT, control of each species had 
improved considerably. Redroot pigweed control was 100% for all treatments. However, and interspecific 
competition from the much taller kochia and Palmer amaranth probably contributed to redroot pigweed control in 
plots without atrazine. LI700 improved kochia control by fluroxypyr the most (23%) of the adjuvants evaluated, 
followed by either Activator 90 or MSO (13% improvement). Herbimax did not improve kochia controL Each of the 
adjuvants control ofPalmer amaranth, LI700 more than MSO, which was similar to Activator 90 and 
Herbimax. Nontreated com produced little grain because ofweed interference. Corn sprayed with treatments 
including atrazine more than com sprayed with treatments without atrazine. Differences between treatments 
within groupings of with and without atrazine were not significant 

Weed control" 

8DAT 69DAT Corn 

IbfA % BuJAb 

FlUfOXYPyr 0.188 50 17 10 60 100 47 36.8 

Fluroxypyr + Activator 90 0.188 + 0.5% v/v 60 17 17 73 100 60 32.9 

Fluroxypyr + LI700 0.188 + 0.5% v/v 53 13 13 83 100 67 30.2 

Fluroxypyr + Herbimax 0.188 + 1.0 qt 63 13 20 63 100 60 29.1 

F1uroxyoyr + MSO< 0.188 + 1.0 qt 57 17 17 73 100 57 35.8 

Fluroxypyr + amwne 0.188+ 1.0 98 100 99 100 100 100 68.3 
+ Activator 90 +0.5%v/v 

FlUTOxypr + amwne 0.188 + 1.0 97 99 98 100 100 100 74.3 
+U700 +0.5%v/v 

0.188 + 1.0 98 100 99 100 100 100 75.2 
+ 1.0 qt 

Fluroxypyr + atI'aZine 0.188 + l.0 99 100 99 100 100 100 79.9 
+MSO + LO qt 

Untreated 5.7 

days after treatment; KCHSC = kochia; AMARE = redroot pigweed; AMAPA = Palmer amaranth 
15% moisture 
seed oil 
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Biennial wormwood control in dry beans. Brian M. Jenks, Denise M. Markle, and Gary P. Willoughby. (North 
Central Research Extension Center, North Dakota State University, Minot, ND 58701) Dry beans (Othello) were 
planted June 3 into 30-inch rows at 60 Ib/A in a conventional tillage system. Individual plots were 10 by 30 ft 
arranged in a RCBD with three replicates. Treatments were applied preplant incorporated (PPI) on May 30, 
pre emergence (PRE) on June 6, or postemergence on July 15 (pOST) or July 21 (pOST 2). PRE and PPI treatments 
were applied with a CO2 pressurized bicycle sprayer with XR80015 flat fan nozzles delivering 20 gpa at 30 psi. All 
POST treatments were applied using XR8001 flat fan nozzles delivering 10 gpa at 40 psi. The primary weed of 
interest was biennial wormwood. Kochia, redroot pigweed, and common lambs quarters were also present. This site 
was in wheat in 1998 and fallow 1999. 

Table. Weed control, ero 

Treatment' Rate Yield 

lb ailA % Injury % Control Ib/A 

Untreated 0 0 0 0 0 0 0 0 0 0 754 

PPllPOST 

Handweeded eheckb 

Flumetsulam & metolachlor I 

quiza1ofop 

Flumetsulam I quiza1ofop 

1.92 I 

0.055 

0.05 10.055 

2 

0 

0 

0 

0 

0 

100 

37 

42 

99 

33 

37 

100 

10 

15 

98 

7 

0 

99 

93 

69 

100 

96 

82 

100 

83 

55 

100 

78 

47 

2094 

1481 

1534 

PREIPOST 

Sulfen1razone I quiza1ofop 

Sulfen1razone I quizalofop 

Sulfen1razone I quizalofop 

Metribuzin I quizalofop 

Flumioxazin I quizalofop 

0.125 10.055 

0.25 10.055 

0.5 10.055 

0.25 I 0.055 

0.094 I 0.055 

0 

2 

8 

4 

69 

I 

6 

3 

60 

92 

99 

100 

100 

100 

90 

100 

100 

98 

92 

93 

97 

100 

92 

99 

89 

97 

100 

92 

98 

87 

97 

99 

84 

98 

93 

93 

100 

84 

98 

97 

100 

100 

98 

99 

95 

100 

100 

93 

97 

2258 

2434 

2322 

1866 

1170 

POSTIPOST2 

Bentazon I 

Bentazon + sethoxydim 

0.5 I 

0.5 + 0.2 

0 0 77 91 92 88 60 70 68 70 1833 

POST 

Bentazon + sethoxydim 

Fomesafen + imazamox 

Bentazon + 

imazamox + 28% N 

1 +0.2 

0.25 + 0.016 

0.5 + 

0.032 + 1 qt 

0 

9 

0 

0 

3 

0 

89 

37 

79 

80 

17 

70 

95 

71 

89 

89 

32 

63 

73 

87 

89 

60 

80 

83 

92 

63 

88 

73 

50 

77 

2041 

995 

1854 

LSD 6 9 II 15 10 10 15 15 17 18 592 


CV 48 93 9 12 8 9 11 II 12 14 20 


•Sethoxydim and quizalofop were applied with COC at 1%, and imazamox was applied with NIS at 0.25%. 

bTrifluralin at 0.75 lb (PPI) and quizalofop at 0.055 Ib (pOST) were applied to aid in handweeding. 


We evaluated several registered and non-registered products for controlling biennial wormwood in dry beans. Soil 
pH at this site is 5.5 with 4.3% organic matter. Flumioxazin was the only product that caused significant crop injury. 
Flumetsulam plus metolachlor and flumetsulam did not control biennial wormwood. Sulfentrazone, metribuzin, and 
flumioxazin effectively controlled all weeds. A split application ofbentazon was slightly more effective than a 
single application. Bentazon plus imazamox provided fair control of biennial wormwood and kochia. Fomesafen 
plus imazamox provided very poor biennial wormwood control. 
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Table. Weed control, ero 
Setaria spp.' 

Treatment Rate Jul12 Jul3l Jun 22 Jul31 Yield 
Ib ai/A ---%-- Ib/A 

.J:.lWo""-'-l.--'-<.U.lWoUl.I.J-L.I....U1-§--'"""""'J.:L. Brian M. Denise M. Markle, Gary P. Willoughby, and Kent McKay. (North 
Central Research Extension North Dakota State University, Minot, ND 58701) Dry beans (Maverick) were 
planted at Underwood, 1\11) on 24 into 30-inch rows at 60 lblA in a conventional tillage system. Individual 
plots were 10 by 22 ft in a RCBD with four flumioxazin, and sulfentrazone 

"'.... I.1ll",\.1 plreelneJrgt:][lce (PRE) on 25. (POST) treatments were on June 22 to 1 to 2 
PRE treatments were with a bicycle sprayer with XR80015 flat fan 

nozzles 20 gpa at 30 All POST treatments were XR8001 flat fan nozzles 10 
gpa at 40 The weeds present were wild mustard (2 to 4-lf, 1 to 2 per sq and green/yellow foxtail (1 
to 2in, 30 per sq 

Untreated o o o o 414 

PREIPOST 

Pendimethalin I imazamox + NIS 1.5 I 0.032 + 0.25% 5 o o 49 100 64 92 1477 

Flumioxazin ! sethoxydim + COC 0.078 I 0.2 + 1% 33 12 o 81 88 83 98 1458 

Sulfentrazone I sethoxydim + COC 0.25/0.2 1% 15 29 20 78 82 81 97 1155 

E.O.SI 

lmazamox+NIS 0.032 + 0.25% o o 95 86 1318 

lmazamox + NlS + Zinc 0.032 + 0.25% + 1 qt o o 98 91 1404 

lmazamox + bentazon + NIS + 28%N 0.032 + 0.125 + 0.25% + 1 qt o o 94 92 1325 

lmazamox + Quad 7 0.032 + 1% o o 97 93 1573 

lmazamox bentazon + NIS + 28%N 0.032 + 0.25 + 0.25% + 1 qt o o 94 92 1522 

lmazamox + fornesafen + MSO 0.032 + 0.125 + 1% o o 100 84 1285 

Fomesafen + sethoxydim + MSO 0.25 + 0.2 + 1% o o 100 97 1519 

Bentazon + sethoxydim + COC 1 + 0.2 + 1% o o 62 95 1159 

cv 33 116 148 21 11 5 4 21 

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

We evaluated dry bean tolerance and weed control with four herbicides. We observed no with 
imazamox or fomesafen. Irnazamox to excellent control ofwild mustard and foxtail spp. 
Flunnoxazin caused moderate initial but the dry beans to recover over time. Sulfentrazone caused 

thTn"'O"hl~l1tthe season. The soil pH at the Underwood site is 7.5 and OM is 3.0%. Sulfentrazone 
caused almost no in studies at Minot where the is 5.5 and OM is 4.3%. Wild mustard control with 
bentazon was poorer than PYT~P,,-tprl 
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Extension Office and Twin Falls Research and Extension 
A was conducted in furrow-irrigated 

Steven E. Salisbury, Don W. Morishita,. and Michael 1. Wille. 
Twin 

edible bean ('UI 228') to evaluate several 
herbicides and herbicide combinations for control ofvarious problem weeds in dry bean production. This study was 
conducted on the University of Idaho Research and Extension Center near Kimberly, ID. Soil at this location 
was a Portneufsilt loam (5% sand. 56% silt, 39% d~y) with an 8.3 1.45% organic matter, and a CEC of25.5 
meqfl00 g soil. Liquid herbicide treatments were applied with a sprayer calibrated 
to deliver 10 gpa using 11001 flat-fan nozzles. The fertilizer treatment was applied with a 
l1Tnn-r"""", fertilizer Additional application information is shown in Table 1. was a 
randomized complete block with four and each was 7.33 30 ft. Evaluations injury and 
weed control were made 14 days after last (July 21). The beans were ent and windrowed 
September 8, and harvested 26 with a small-plot harvester. 

Table 1. Envir'onmmtal cooditions at ead! hertJicide application and weed species densities. 

ApJ::,lication date 5/16 6/12 6/16 7/6 
PPI Pre'Post 1st trifoliate 3rdtrifoliate 
63 65 60 58 

Soil tempernture (F) 72 64 60 58 
Relative humidity (%) 38 62 63 56 
Wind speed (mph) 4 I 6 2 
Cloud cover (%) 30 100 5 40 

15 
14 
12 

conm:ron mallow 2 
3 

green 8 

Preplant incorporated treatments did not cause any crop injury 2). Excessive crop (40%) vlith 
imazamox was due to an over-application. Other injury observed with the glyphosate treatments is attributed to 
some bean emergence at glyphosate application. All of the pre-plant incorporated treatments controlled all weed 
species 90 to 100% with the ofEPTC and ethalfluralin + EPTC impregnated on fertilizer. EPTC 
controlled hairy redroot and green foxtail 79, and 89(%, Ethalfluralin + EPTC 
llll]pre]gna:ted on fertilizer controlled common mallow 82%. applications following PPI 
treatments excellent control (92 to 100%) of all weed The applications of 
imazamox + bentazon followed by bentazon + controlled all weeds 81 to 95%. Bentazon + sethoxydim 
applied one time did not control weeds as well as the same treatment applied sequentially to imazamox + bentazon. 
All herbicide treatments yielded than the check. The treatments were pendimethalin + 
EPTC lbl A), ethalfluralin Ibl A), and dimethenamid followed by bentazon + imazamox and NIS + 
ammonium sulfate (27451blA). 
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Table 2. Evaluation ofprep lam, preem~ce, canrol in dry beans. 

Ib/A % IbiA 

Check 308 

Ethalflmalin PPl 1.5 0 100 100 100 95 100 100 2860 

EPTC PPI 4 0 93 82 79 95 89 100 2720 
Pmdimeth:ilin PPI 1.5 0 100 99 93 90 100 100 1520 

DiInahenamid PPI LO 0 94 99 94 93 99 100 2750 

Ethalfluralin PPI 0.75 0 100 100 93 98 100 100 1670 
EPTC 3.5 

Etbalfluralin PPI 0.75+ 0 100 100 93 82 99 100 1800 
+ 

3.5 
(impregnated) 

Ethalfluralin PPI 0.75+ 0 100 100 99 93 100 100 1550 
alachlor 2.6 

Pmdimethalin + PPI 0.75+ 0 100 100 92 99 100 100 3310 
EPTC 35 

Pmdimethalin PPI 0.75 100 100 100 100 100 100 1830 
I:mazamox+ 3rdtrifoliate 0.031 + 
AMS+ 2.5 + 
NIS 0.25%vlv 

Dimethenamid PPI 05 0 100 100 95 95 98 100 2750 
Bentazon + 3rdtrifoliate 0.754

imazamox+ 0.031 + 
AMS+ 25+ 
NIS 0.25%v/v 

Glyphosate PrelPost 0.75 16 99 95 92 100 100 2000 
Bentazon+ 3rdtrifoliate 0.75+ 

imazamox+ 0.031+ 
sethoxydim 0.18+ 
AMS+ 25+ 
NIS 0.25%v/v 

Glyphosate + PreIPost 0.75 17 100 97 94 100 100 1840 
BeoIaZOn + 3rdtrifoliate 0.8+ 
sethoxydim + 0.18+ 
MSO 2.0 

lmazamox+ unifoliate 0.31+ 40 81 91 90 95 84 95 2040 
beo!aZOll+ 0.8+ 
MSO 2.0 

Bentazon+ 3rdtrifoliate 0.8+ 
sethoxydim+ 0.125+ 
MSO 2.0 

Bentazon+ unifoliate 0.75+ 0 60 25 80 88 99 2700 
sethoxydim+ 0.18+ 
MOO 2.0 

LSD (0.05) 10 10 10 11 12 II 12 1980 

'Weeds evaluated for canrol were common lambsquarte:rs (CHEAL), redroot pigweed (AMARE), hairy nigbtshade (SOLSA), commoo mallow 

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


~S nonionic surfactant, MSO '" methylated seed oil, AMS = ammonium sulfate. 
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Weed control in field peas. Brian M. Jenks, Denise M. Markle, Gary P. Willoughby, Kent McKay. (North Central 
Research Extension Center, North Dakota State University, Minot, ND 58701) 'Majoret' peas were seeded April 28 
at 180 Ib/A into 6 inch rows in a conventional tillage system. Individual plots were 10 by 30 ft arranged in a RCBD 
with three replicates. Preplant incorporated (PPI) tr~atments were applied April 26, preemergence (PRE) treatments 
were applied May 3, and postemergence (POSn treatments were applied on June 2. All treatments were applied 
with a CO2 pressurized bicycle sprayer. PPI and PRE treatments were applied with XR800 15 flat fan nozzles 
delivering 20 gpa at 30 psi . POST treatments were applied using XR800 1 flat fan nozzles delivering 10 gpa at 40 
psi. Field peas were harvested on August I. 

Toable. Weed contro , crop InIUry. and fieJd peaYle· Id 

Treatment Rate 

Pea Control 

Yield TstWt 

Stand I Iniurv POLcolAMAREIKCHSC 

Mav26 I Mav25 lullS lui 15 I lui 15 I lui 15 
Ib aiJA pUm of row --0/...  % Ib/A Iblbu 

Untreated 8.9 0 0 0 0 0 3200 64.5 

PPI 

Ethalfluralin 
Pendimethal in 

0.75 

1.5 

11.7 3 

0 

90 

88 
98 

98 

98 

98 

3580 

3530 

64.9 

64.9 

PPIIPOST 
Sulfentrazone I quizalofop 

Sulfentrazone I quizalofop 
Sulfentrazone I quizalofop 

Pendimethalin I 
imazamox + NIS 

Handweeded check' 

0.125 I 0.048 
0.25 I 0.048 
0.5 I 0.048 
0.124 I 

0.031 + 0.25 % 

13.4 

12.2 

10.1 

11.1 

3 

5 

9 
0 

0 

0 
2 

7 

3 

3 

70 

90 

95 

93 

99 

100 

100 

100 

100 

100 

100 

100 

100 

98 

100 

3402 

3545 

3515 

3489 

3356 

64.7 

64.9 

64.6 

64.6 

64.6 

PREIPOST 

Flumioxazin I quizalofop 

Flumioxazin I quizalofop 

Flumioxazin I quizalofop 

Sulfentrazone I quizalofop 

Sulfentrazone I quizalofop 

Sulfentrazone I quizalofop 

0.063 I 0.048 
0.094 I 0.048 
0.188 I 0.048 
0.125 I 0.048 
0.25 I 0.048 
0.5 I 0.048 

11.8 

9.3 
7.7 

10.5 

12.1 

11.4 

10 

12 

63 
2 

8 
20 

4 

8 
20 

4 

7 

55 
77 

87 

73 

93 

95 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

2877 

3169 
3062 

3479 

3528 

3509 

64.0 

64.5 

65.3 

64.6 

64.4 
64.9 

POST 

Imazamox + NIS 

Imazamox + NIS 
Imazamox + Quad 7 

Imazamox + bentazon + 
NIS +28%N 

Imazamox + bentazon + 
NIS +28%N 

Bentazon + sethoxydim 

Fluroxypyr + quizalofop + 
NIS 

Fluroxypyr + bentazon + 
sethoxydim 

LSD 
CV 

0.023 + 0.25 % 

0.031+ 0.25 % 
0.031 + I % 

0.031 + 0.25 + 
0.25 %+ 1 qt 

0.031 + 0.5 + 
0.25 %+ 1 qt 

1+ 0.2 

0.016 + 0.048 + 
0.25 % 

0.016+0.5 + 
0.2 

3 
16 

5 

29 

4 

3 

18 

3 

2 

4 

29 

32 

6 
50 

65 

80 
73 

89 

90 

82 

55 

84 

14 
II 

100 

100 

100 

100 

100 

87 

43 

82 

4 

3 

82 

88 

89 

93 

93 

93 

100 

100 

4 

3 

3286 

3424 
2214 

3375 

3464 

3332 

2633 

2652 

459 

9 

64.6 

64.8 

62.3 

64.7 

64.6 

64.3 

64.2 

64.4 

NS 
1.2 

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

We evaluated pea tolerance to sulfentrazone, flumioxazin, and imazamox compared to other herbicides. 
Sulfentrazone caused only slight injury at any rate or application timing and did not reduce crop yield. Flumioxazin 
caused moderate to severe injury at the high rate and reduced yield approximately 200-500 lbs. Imazamox plus 
Quad 7 caused moderate visible crop injury and a significant yield reduction. 
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58.0 

Denise M. Markle, and P. Willoughby. (North 
lnlvpr<::I'1V Minot, ND 58701) Durum (Ben) was seeded 

24 at 100 lblA into 6 inch rows in a conventional tillage Individual plots were 10 by 30 ft in a 
RCBD with three replicates. Treatments were applied with a CO2 pressurized bicycle sprayer on June 23. XR8001 
flat fan nozzles were used, delivering 10 gpa at 40' psi. The crop was harvested September 12. 

Fluroxypyr 0.016 74 78 42 57.2 

Fluroxypyr 0,031 87 94 39 57,0 

FJuroxypyr 0.062 96 100 43 

Fluroxypyr 0.094 99 100 40 57,7 

Fluroxypyr 0.126 100 100 45 57.4 

Thifensulfuron & tribenuron + 0.014 + 100 100 42 57.7 
bromoxynil & MCPAe 0.5 

Fluroxypyr & MCPA 0.67 98 100 41 57.8 

Dicamba (dga salt) 0.125 63 50 40 57.3 

Dicamba (dga salt) + MCPA ester 0.094 + 0.25 98 100 43 57.7 

Bromoxynil & MCPAe 0.75 100 100 43 57.3 

Carfentrazone 0.008 98 93 37 57.3 

Carfentrazone + dicamba (dga salt) 0.008 + 0.094 100 100 39 57.2 

Carfentrazone + 0.008+ 100 100 43 57.5 
fluroxypyr & 2,4-D 0.47 

Carfenttazone + 0.008 + 95 91 39 57 
thifensulfuron & tribenuron 0.014 

Untreated 0 0 42 57.6 

CV 5 7 17 1.3 

was 

We several rates offluroxypyr and other herbicides for kochia control in durum wheat. at 
O.0311b or provided to excellent kochia controL All other treatments for dicamba alone also 
controlled kochia. Carfentrazone caused the on the wheat leaves when alone or in 
combination with dicamba or plus the leaf was not observed when combined 
with thifensulfuron and tribenuron. 
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Grass and broadleafweed control with flucarbazone and various tankmixes. Brian M. Jenks, Denise M. Markle, and 
Gary P. Willoughby. (North Central Research Extension Center, North Dakota State University, Minot, ND 58701) 
Durum (Ben) was seeded May 19 into 6-inch rows at 100 Ib/A in a conventional tillage system. Individual plots 
were 10 by 30 ft arranged in a RCBD with three replicates. Treatments were applied using XR8001 flat fan nozzles 
delivering 10 gpa at 40 psi. Postemergence treatments were applied on June 22 with a CO2 pressurized bicycle 
sprayer. The primary weeds were wild oat, common Jambsquarters, wild buckwheat, and redroot pigweed. The crop 
was harvested on August 30. 

Table. Weed control, cro ield. 

Treatment" Rate Yield 
Ib ai/A buiA 

Untreated 0 0 0 0 0 0 28 

Clodinafop + DSV 0.05 + 0.5 % I 0 95 0 0 0 36 

Tralkoxydim + Supercharge 0.18 + 0.5 % a 0 94 0 0 0 32 

Fenoxaprop 0.083 0 95 0 0 0 37 

Imazamethabenz + Activator 90 0.43 + 0.25 % 0 0 92 0 77 a 37 

Flucarbazone + 2,4-D ester 0.027 + 0.5 8 2 92 99 93 94 41 

Flucarbazone + MCPA ester 0.027 + 0.5 12 7 82 99 91 94 36 

Flucarbazone + bromoxynil 0.027 + 0.25 9 4 89 88 90 91 38 

Flucarbazone + bromoxyni1 & MCPAe 0.027 + 0.5 10 6 90 98 93 95 39 

Flucarbazone + thifensulfuron + 0.027 + 0.023 + 8 3 91 99 99 99 38 

2,4-D ester 0.5 

Flucarbazone + f1uroxypyr + 0.027 + 0.094 + 8 2 93 99 98 98 39 

2,4-D ester 0.5 

Flucarbazone + clopyralid & MCPA + 0.027 + 0.69 + 7 2 92 99 99 96 41 

2,4-D ester 0.5 

Flucarbazone + tribenuron 0.027 + 0.016 14 12 89 98 94 98 34 

Flucarbazone + tribenuron + 0.027 + 0.008 + 8 5 91 98 96 96 39 

2,4-D ester 0.5 

Flucarbazone + carfentrazone + 0.027 + 0.008 + 10 4 89 96 92 95 35 

MCPA ester 0.25 

Imazamethabenz + fenoxaprop + R-II 0.31 + 0.042 + 0.25 % 0 93 a 78 a 36 

LSD 2 2 6 10 8 9 NS 


CV 23 40 5 9 7 8 14 


, All flucarbazone treatments were applied with Activator 90 at 0.25%. 

All flucarbazone treatments caused slight crop stunting soon after application. Injury was somewhat higher with 
MCPA ester or tribenuron. Injury was generally lower where 2,4-D ester was included as a tankmix partner. Wild 
oat control with flucarbazone was good to excellent with most treatments. 
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Volunteer wheat control in fallow. Joan Campbell and Donn Thill. (Department ofPlant, Soil, and Entomological 
Sciences, University ofIdaho, Moscow, ID 83844-2339) Glyphosate is commonly used for volunteer wheat 
control in fallow. Alternative treatments are necessary for the incorporation ofglyphosate resistant wheat in a 
cropping Volunteer wheat (not glyphosa~e resistant) control was evalnated with several herbicide treatments 
in a fallow southeast ofLewiston, Idaho. Treatments were applied on April 3 and 16, 2000. In a second 
l>YTlP.nmP1r1t sulfosate was evaluated for volunteer wheat control. Treatments were applied on 10,2000. Both 
experilneDlts were randomized complete block with four replications and had 12 volunteer wheat planWtr. 
Treatments were applied with a CO2 pressurized backpack sprayer calibrated to deliver 10 gallA at 32 (Table 1). 

5 1 tiller 5 
Air temperature (F) 62 71 
Soil temperature (F) 44 42 55 
Relative humidity (%) 63 66 59 
Cloud 0 0 0 

Two weeks after the 5 leaf application, glyphosate controlled volunteer wheat 100010, but other treatments only 
controlled volunteer wheat 86 to 88% (Table 2). On May 24, volunteer wheat control was excellent (99-100%) 'With 
all treatments applied at the 5 Volunteer wheat control was 93-94% with glyphosate and was not 
controlled 'With other treatments at the joint June 2, volunteer wheat control was 100% 'With all 
treatments applied at the 5 and 'With glyphosate applied at the joint Volunteer wheat control 'With 
other treatments applied at the joint ranged from 71 to 78%. Volunteer wheat control 'With all treatments in 
the second experiment was 100% at 14 and 28 days after treatment (Table 

Table 2. Volunteer wheat control in faUow with glypbosate, quizalofop, cletbodim and sethoxydim applied at the 5 leafand joint stages of 

G 

Glyphosaleb 0.56 5 leaf 100 100 100 
Quizalofop' 0.045 5 lea! 88 100 100 
Quizalofop' 0.06 5teaf 88 100 100 
Quizalofop' 0.07S 5teaf 88 100 100 
Glyphosaleb + 0.56 51eaf 100 100 100 

quizalofo( 0.045 
Glypbosale + 0.56 5 lea! 100 100 100 

• 0.06 
+ 0.56 5 lea! 100 100 100 

quizalofop' 0.075 
Clethodim< 0.109 5 lea! 86 99 100 

0.375 S leaf 88 100 100 
0 

Glyphosaleb 0.56 94 100 
Quizalofop' 0.045 16 71 
Quizalofop' 0.06 9 73 
Quizalofop' 0.075 joint 18 78 
Glyphosaleb + 0.56 joint 94 100 

quizalofop· 0.045 
Glyphosaleb + 0.56 joint 93 100 

quizalofot 0.06 
Glyphosal.e + 0.56 joint 94 100 

quizalofop· 0.075 
Clethodim' 0.109 joint 19 78 
Selhoxydimd 0.375 joint 16 73 
Untreated 0 

Ultra 
oil COllcentrate (Moract) was added at 1 % viII 

dPetroleum crop oil concentrate (Moract) was added at 2.5% II/V 
eGlyphosale rate is acid equivalent Other rates are active ingredient 
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Sulfusate 0.375 100 
Sulfusate 0.5 100 
Sulfusate 0.625 100 
Glyphosate 0.375 100 
Glyphosate 0.5 100 
Glyphosate 0.625 100 
Sulfosate+ 0.375 100 

dicamba 0.125 
Sulfosate + 0.5 100 

dicamba 0.125 
Sulfosate + 0.625 100 

dicamba 0.125 
Glyphosate + 0.375 100 

dicamba 0.125 
Sulfusate + 0.375 100 

2,4-D ester 0.5 
Sulfusate + 0.5 100 

2,4-D ester 0.5 
Sulfosate + 0.625 100 

2,4-D ester 0.5 
1000.375 

0.5 
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date 

and ID 83844-2339) Glypllo:sate 
were evaluated for volunteer wheat control Idaho. bxpeIun,ent 
repeated at four wheat growth stages (Table Treatments in experiment two were applied at the same time as 

~~~!rQ!-ID...!@Q}Y.N!:!L§l~c&1~!!!2J~:JmID.!!:!!!1!~. Joan Campbell and Donn Thill (rlPn~Titn'l"°nt 

experiment ID. The experimental design was a randomized complete block with four replications for all 
experiments. Treatments were applied with a CO:z pressurized backpack sprayer calibrated to deliver 10 ga1JA at 32 
psi (Table 1). Weed control was evaluated visually. 

April 19 May I May 12 May 18 
growth stage 3 tiller, 4 to 16 in. 15 to 20 in. joint to boot heading 

Air temperature (F) 66 70 59 70 
Soil temperature (F) 48 55 60 60 
Relative humidity (%) 54 41 70 59 
Wind velocity (mph) 3 East 3 East 2 East 0 
Cloud oover (%) 15 0 0 0 

Volunteer wheat control was slowest 12 days after treatment (DAT) (May 1) in experiment lA 
and fastest 11 DAT (May 12) in IB (TabJe 2). There were no differences in volunteer 
wheat control among Roundup Ultra and Roundup Original treatments. In the second volunteer wheat 
control was better with Engame (90010) 15 DAT (June 2) than Touchdown 5 (8oo/c) or Roundup Ultra + quizalofop 
(81%) (Table 3). Volunteer wheat control did not differ among Roundup Ultra., Touchdown 5, or Touchdown 
treatments. Volunteer wheat was controlled 100% in all 4 wk after application (data not shown). 

Roundup Ultra" 0.375 75 98 82 100 54 100 75 80 
Roun~Original" 0.375 68 98 80 100 55 100 68 82 
Engame 0.375 72 100 89 100 66 100 75 91 
Engamel2,4-Dw 0.75 70 94 82 100 60 100 80 85 
Roundup +2,4-D 0.375 + 0.375 70 97 81 100 52 100 72 84 

added at 0.5% v/v 
<ETE2303,~yph~eacid 

~yphosate acid 

Roundup Ultra' 
SoO 

0.375 
0.375 

60 
50 

85 
80 

0.375 65 90 
0.375 61 86 

Roundup Ultra'+ quizalofopf 0.375 + 0.045 44 81 

'L1700 added at 0.5% v/v 
glyp~eacid 

dGlyphosate isopropylamine salt 
f Crop oil concentrate (Moract) added at 1% v/v 
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Brent Beutler, and R. William 
Mace. Utah With 
the advent of herbicide-resistant crops, the ability to control volunteer in rotational crops may 
become The purpose was to evaluate several alternative herbicides to 
control volunteer as well as annual grassy and broadleaved weeds during fallow of a wheat-fallow 
rotation. 'Pioneer' winter wheat was planted 1999 at the USU Blue Creek Farm near Howell, UT. 
Individual treattnents were applied to 10 by 30 foot plots with a CO2 backpack sprayer using flat fan 8002 nozzles 

a 10 foot spray width calibrated to deliver 25 gpa at 39 psi. The soil was a Timpanogos silt loam with 7.7 
and O.M. content of less than 2%. One-half of the plots received an treatment May 2, 2000 and half 

received a late treattnent May 2000 in a randomized block design, with three Wheat in size 
from 10 inches tall at the date to 20 inches tall at the late date. Visual evaluations of 
wheat control were June 18,2000. 

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

Untreated 0 0 0 

Glyphosate' 0.56 83 100 100 

Quizalofop-P-ethyl b 0.046 13 100 100 

0.061 23 100 100 

Quizalofop-P-ethyl b 0.076 20 100 100 

Glyphosate+ 0.56+ 80 100 100 
quizalofop-P-ethyl b 0.046 

Glyphosate+ 0.56+ 78 100 100 
quizalofop-P-ethyl b 0.061 

Glyphosate+ 0.56+ 88 100 100 
0.076 

Clethodim b 0.109 20 100 100 

$eilioxydim b 0.375 17 100 100 

ETK2303 0.56 90 100 100 

ETK 2303 0.19 82 100 83 

8.8 4.3 4.3 

at rate. 
D Sooil added at 1qtlA with N at 2 qtlA rate. 
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Phillip W. Stahlman and Patrick W. Geier. 
Alternatives to glyphosate will be needed to control volunteer 

of gIyphosate-resistant winter wheat An was conducted near Hays, KS to evaluate and compare 
the effectiveness of quizaIofop, clethodim, and sethyoxydim with glyphosate at two times ofapplication for control 
of over-wintered volunteer winter wheat and ". brome plants. The experiment was a randomized complete 
block with three replicates and plots were 10 by 32 ft. Treatments were applied in water with a tractor-mounted, 
compressed-air plot sprayer delivering 8.3 gpa at 30 psi and 3 mph on dates indicated in Table 1. 

Volunteer wheat and downy brome control with alone or in mixture with qui.za1fop + Sun-It II occurred 
faster and consistently was higher with c1ethodim, or sethoxydim plus Soo-It II up to 30 DAT. 

"h""-,,,<>1rtPT control of volunteer wheat and downy brome with the earlier ofquizaJfop or c1ethodim plus 
Sun-It n was similar to control with glyphosate; was not as effective as the other herbicides. 
Glyphosate alone controlled both species with glyphosate provided no 
benefit 

Table 1. Application data. 

DaI£: April 4, 2000 April 11, 2000 

Air temp. 65 F 57F 

Relative humidity 20% 20% 

Growth Stages: 
Volunteer wheat 10-15 tillers; 10-15 tillers; 

4-9" high 4-10" high 

Downy worne 8-15 tillers; 8-15 tillers; 
3-7" high 3-7" high 

Ib/Aor%v/v % 

Glyphosate 0.56 4-4-00 100 100 100 99 100 100 

Qui.zalofop + Sun-It II 0.046+ 1.0% 4-4-00 78 92 99 77 88 98 

Qui.zalofop + Sun-It II 0.061 + 1.0% 4-4-00 73 87 99 80 90 97 

Qui.zalofop + Sun-It II 0.076 + 1.0% 4-4-00 77 88 99 77 87 98 

Gly + qui.zalofop + Sun-It n 0.56 + 0.046 + 1.0% 4-4-00 100 100 100 100 100 100 

Gly + qui.zalofop + Sun-It II 0.56 + 0.061 + 1.0% 4-4-00 99 100 100 99 100 99 

Gly + qui.zalofop + Sun-It II 0.56 + 0.076 + 1.0% 4-4-00 100 100 100 100 100 100 

Clethodim + Sun-It II 0.109+ 1.0% 4-4-00 80 92 99 77 90 98 

Sethoxydim + Sun-It n 0375 + 1.0% 4-4-00 70 70 90 77 73 73 

Glyphosate 0.56 4-11-00 93 99 100 95 99 100 

Quizalofop + Sun-It II 0.046+ 1.0% 4-11-00 50 70 90 53 73 87 

Quizalofop + Sun-It n 0.061 + 1.0% 4-11-00 47 73 90 47 80 85 

Quizalofop + Sun-It n 0.076+ 1.0% 4-11-00 47 70 95 53 73 92 

Gly + qui.zalofop + Sun-It II 0.56 + 0.046 + 1.0% 4-11-00 93 100 100 93 97 100 

Gly + qui.zalofup + Sun-It n 0.56 + 0.061 + 1.0% 4-11-00 85 98 100 88 95 100 

GIy + qui.zalofop + Sun-It II 0.56 + 0.076 + 1.0% 4-11-00 88 98 100 87 93 100 

Clethodim + Sun-It II 0.109+ 1.0% 4-11-00 57 70 93 60 77 90 

Sethoxydim + Sun-It II 0.375 + 1.0% 4-11-00 60 70 92 60 73 70 

•All treatments included ammonium sulfate at 2% w/w (17Ib/l00 gal); Glyphosal£ = Roundup Ultra; Gly = glyphosate; 
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Common mallow control. Brian M. Jenks, Denise M. Markle, and Gary P. Willoughby. (North Central Research 
Extension Center, North Dakota State University, Minot, ND 58701) We evaluated many registered herbicides for 
controlling common mallow. The study was established in a large patch of common mallow with no crop to provide 
competition. Individual plots were 10 by 30 ft arranged in a RCBD with three replicates. Treatments were applied 
using XR8001 flat fan nozzles delivering 10 gpa at 40 psi. Postemergence treatments were applied on June 5 with a 
CO2 pressurized bicycle sprayer. Common mallow was 4 to 8 inches at application and 9 to 16 plants per sq ft. 

Table. Common mallow control with various herbicides. 

MALNE 

Treatment Rate lun 20 

Fluroxypyr 

Fluroxypyr 

Fluroxypyr + 2,4-D ester 

Fluroxypyr + 2,4-D ester + 
thifensulfuron & nibenuron 

Glufosinate + AMS 

Glufosinate + AMS 

Glyphosate + AMS 

Glyphosate + glufosinate + AMS 

Dicamba (dga salt) 

Bromoxynil & MCPAe 

Pyridate + NIS 

Bentazon + COC 

Clopyralid & 2,4-D 

Untreated 

Ib aiJA 

0.062 

0.126 

0.126 + 0.5 

0.062 + 0.5 + 
0.014 

0.44+3Ib 

0.26 + 31b 

0.38+ 1% 

0.38 + 0.13 + I % 

0.063 

0.5 

0.94 +0.25 % 

0.5 + I qt 

0.6 

% Control 


57 


70 


78 


82 


98 


89 


87 


89 


8 


45 


40 


32 


38 


o 
LSD 8 


CV 8 


Glufosinate at 0.44 lb effectively controlled common mallow. Glyphosate alone or glufosinate at 0.26 lb provided 
slightly less but still good control. A three-way mix offluroxypyr plus 2,4-D plus thifensulfuron and tribenuron 
provided slightly better mallow control compared to fluroxypyr alone (full rate) or with 2,4-D. The half-rate of 
fluroxypyr was much weaker on mallow. From this and previous studies, we would recommend not reducing the 
fluroxypyr rate for mallow control and always include 2,4-D. Bromoxynil and MCPAe, pyridate, and bentazon 
caused slight stunting, but did not control the mallow. Dicamba had almost no effect on the mallow. 
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Comparison of imazethapyr and imazamox for broadleafweed control. Don W. Morishita and Michael J. Wille. 
(Twin Falls Research and Extension Center, Univemty of Idaho, Twin Falls, ID 83303-1827) Three rates each of 
imazethapyr and imazamox were compared for broadleaf weed control in crop-free conditions. Treatments were 
arranged in a randomized complete block design witr·~ four replications. Individual plots were 8 by 25 ft. All 
herbicides were applied May 27,2000, with a C~-pressurized bicycle-wheel sprayer calibrated to deliver 10 gpa 
using 1100 I flat fan nozzles. Weed species evaluated were common lambsquarters, kochia, and volunteer sugar beet 
at densities of 74, 4, and 2 plants/ft2. Common lambsquarters and kochia heights ranged from I to 8-inches when 
herbicides were applied. Environmental conditions at application were as follows: air temperature 73 F, soil 
temperature 62 F, relative humidity 68%, wind speed 0 mph, and cloud cover 10%. Soil type at this location was a 
Portneuf silt loam (26% sand., 64% silt, and 10% clay) with 1.6% organic matter, 8.1 pH, and 16 meqll00 g soil 
CEC. Weed control was evaluated visually 13,20, and 37 days after treatment (DAT). 

Common lambsquarters control at 13 and 20 DAT was unacceptable, ranging from 40 to 68% with all rates of 
imazethapyr and irnazarnox. Irnazamox at 0.047Ih'Acontrolled common lambsquarters better than any other 
treatment at 13 OAT. At. 37 DAT, all irnazarnox rates controlled common lambsquarters better than the two lo-~ver 
imazethaypyr rates (0.047 and 0.()625 Ih'A). Kochia control was unacceptable and equal between herbicides at all of 
the rates applied on all three evaluation dates. Volunteer sugar beet control 13 OAT ranged from 55 to 73% and 
from 50 to 90% 20 DAT. However, due to treatment variability no statistical differences were observed between 
herbicides or rates. By 37 OAT, volunteer sugar beet control ranged from 87 to 100010 with all herbicide treatments. 
Overall poor weed control in this study is partly attributed to the variable weed size at application. These data 
suggest that irnazarnox may control common lambsquarters slightly better than imazethapyr, but kochia and 
volunteer sugar beet control is very similar between these two herbicides. 

Table. Broadleafweed oootroI. "'JII1'3Iism wiIh imaldbapyr aud imaxmIox, near Kimberly, Idaho. 

Weed cootroI' 

KCHSC CHEAL BEAVU 
Treatmm1 Rate ' 6/9 6116 713 619 6116 7!3 6/9 6116 713 

IbA % 
Imazdhapyr+ 0.047+ 51 64 58 44 49 44 63 80 95 
NIS+ 0.25%vlv+ 
28"A>UAN 2.5%vlv 

Imazetbapyr + 0.0625+ 60 66 55 43 55 46 60 66 95 
NIS+ 0.25%vlv+ 
28%UAN 2.5%vlv 

Irna:zdbapyr + 0.094+ 49 58 36 40 53 58 65 78 100 
NIS+ 0.25%vlv+ 
28%UAN 2.5%vlv 

lmazamox+ 0.031 + 40 49 31 45 59 75 73 90 98 
NIS+ 0.25%v/v+ 
28"A>-tJAN 2.5%vlv 

lmazamox+ 0.039+ 40 54 46 58 56 79 56 70 87 
NIS+ 0.25%v/v+ 
28%UAN 2.5%vlv 

lma2amox+ 0.047+ 54 61 48 68 68 73 55 50 100 
NIS+ 0.25%v/v+ 
28%UAN 2.5%vlv 

LSD (0.05) as os os 15 os 19 as as as 
"Weed evaluated for cootroI were kodlia (KCHSC), COIIIIDOO.lambsquarters (CHEAL), and voll1111ee1" sugar beds (BEAVU). 

95 



RaJnoolltand University ofIdaho, Moscow, ID A 
was established near Genessee, ID at the ofIdaho Kambitsch Research Farm to evaluate volunteer 
glyphosate-resistant spring wheat control with grass herbicides. Volunteers were <Bobwhite' 
glyphosate-resistant spring wheat at 25 lbI A with drill on May 5, 2000. Plots were 8 by 30 ft in a 
randomized complete block design with four All herbicide treatments were applied with a 
pressurized backpack sprayer calfbrated to deliver 10 gpa at 32 psi and 3 mph (fable 1). Control was evaluated 
visually on June 22 and July 5, 2000. The was terminated on July 5 to prevent the spring 
wheat from producing seed. 

Wheat grow1h stage 41051eaf 5 106 leaf 
Air temp (F) 6S 63 
Relative humidity (%) S2 62 
Wmd(mph) 0102 o 
SGil tcmpcfalmC 2t 2 in (F) 64 55 

pH S.l 

OM(%) 2.4 

CEC(mertIOOg} 21 

On lnne 21, volnnteer wheat (fRIAS) control ranged from 83 to 97% for all treatments applied 
at the 3 to 4 leafstage applied alone (00.4 control). Control from 30 to 44% for 
all treatments applied at the 5 to 6 with the exception ofglyphosate at 0.56 IbIA (OOiO). By July 5, 
all treatments, except glyphosate controlled TRIAS 90 to 994'/0. Control was best (97% or better) with 
clethodini or sethoxydim applied at either timing. On July 5, wild oat (AVEFA) control from 93 to 100% 
with aU treatments.. ConmIon lambsquarters (CHEAL) and yellow mustard (SINAL) control from 91 to 
100% with all treatments glyphosate or MON 78195. 
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Table 2 Volunteer g1~ wheat and weed cootroI with ~ and grass betbicides near Genessee, II> in 2000. 

Weed oootrol 
Application June 21 July 5 

Treatment' R.a!e .jmjng TRIAS6 TRIAS6 AVEFA CHEAL SINAL 

IbiA leaf# % 

Glypbosate 0.56 34 0 0 100 99 100 

Quizalofop 0.03 3-4 83 90 100 0 0 

Quizalofop 0.046 3-4 85 97 95 0 0 

Quizalofop 0.061 3-4 88 95 94 0 0 
GIypbosaIe + quizalofop 0.56+0.03 3-4 86 94 96 100 96 
Glypbosate + quizalofop 0.56+0.04 3-4 88 95 95 99 96 
GIypbosate + quizalofop 0.56 + 0.061 34 86 94 95 98 91 

MON78195 0.525 3-4 85 95 95 100 95 

MON78195 0.788 3-4 88 93 95 98 93 

MON78195 1.05 3-4 86 94 93 100 90 

Cldhodim 0.109 34 94 97 96 0 0 

Sedloxydim 0.375 34 97 97 97 0 0 

GIypbosate 0.50 S-6 0 0 95 95 93 

Quizalofop 0.03 S-6 34 94 94 0 0 

Quizalofop 0.046 5-6 31 94 97 0 0 

Quizalofop 0.061 S-6 33 96 96 0 0 

GIypbosate + quizalofop 0.50+0.03 5-6 33 93 94 95 95 

GIypbosate + quizalofop 0.56 +0.04 5-6 30 94 93 96 92 

GIypbosate + quizalofop 0.50+ 0.061 5-6 36 95 95 92 95 

MON78195 0.525 5-6 35 94 95 91 95 

MON78195 0.788 5-6 35 95 94 96 95 

MON78195 1.05 5-6 31 94 95 96 96 

Cletbodim 0.109 5-6 43 99 96 0 0 

Sedloxydim 0.375 S-6 44 97 95 0 0 

Uutn:aled oontrol 

LSD (0.05) 4 3 3 2 2 

'All1reaJmalts coataiDed ammonium sulfate (BroDe) at 5% vlv and all trea1meuts, except gIypbosa1e alooe, were applied with 

a methylated seed oil (Sun-it u) atl% vlv. 
bSimulated volunteer gIypbosa1e-resistant spring wbeat. 
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Control ofvolunteer herbicide resistant wheat and canola Curtis R Rainbolt and Donald C. Thill. (plant Science 
Oivision, University of Idaho, Moscow. ID 83844-2339) Studies were established near Moscow, ID at the 
University of Idaho Parker Research Farm and near Ralston, WA at the USOA Ralston Oirect Seed Project site to 
evaluate control of volunteer herbicide resistant canola and wheat with various herbicides. Glyphosate-resistant 
spring wheat, glyphosate-resistant spring canola, iniidazolinone-resistant wheat, imidazolinone-resistant spring 
canola. and glufosinate-resistant spring canola were seeded with a no-till drill at 200/0 of standard seeding rates at 
Ralston on April 31 and at Moscow on May 8, 2000. Plots were 2.4 by 3.8 m arranged in a randomized complete 
block-split block with four replications. Split blocks were crops and main plots were herbicide treatments. All 
herbicide treatments were applied with a C~ pressurized backpack sprayer calibrated to deliver 93 Uha at 230kPa 
and 1.3 mls on May 15 at Ralston and on June 11 at Moscow (fable 1). Control was evaluated visually at both 
locations 14 and 21 days after treatment (OAT). Above ground biomass was collected from a O.25m2 area of each 
plot in the glyphosate-resistant spring wheat and imidazolinone-resistant wheat at Ralston and in all crops at 
Moscow 28 OAT. CanoIa biomass was not collected at Ralston due to inconsistent emergence and a poor stand 
Both studies were tenninated immediately after biomass collection to prevent seed production. 

TableJ. Applic:atioo data... 

Loc;dion Ralston, WA Mosa,w.ID 
Applic:atioo date May 15 J_ll 

Wbcat~sbge S to61caf 3 to41caf 

CmoIa pwth stage S to 10 an Sto8iaoh 

Air ImIpCDture (C) 13 5 

R.cIatM humidity (%) 64 85 

Wmd(m/s) lto2 lto2 

Soil temp at 2 ill (C) 18 10 

pH 73 5.4 

OM(%) 21 3.2 

CEC (mcqll00g) 17 22 

Tc:muc silt loam. sihloam 

At Ralston, all treatments except the Roundup UltIa and Touchdown formulations of glyphosate applied alone, 
glyphosatel2,4-0, and glyphosateldicamba reduced glyphosate-resistant wheat (RRW) biomass compared to the 
untreated control (fable 2). The best treatments were paraquat + dimon, paraquat, quizalofop, clethodim, 
glyphosate + clethodim, and glyphosate + quizalofop which reduced RRW biomass 92 to %%. All herbicide 
treatments reduced biomass of imidazolinone-resistant wheat (CFW) compared to the untreated control. Biomass 
was reduced 89% or more by all treatments except glufosinate alone (49%). Volunteer crop control 14 OAT (data 
not shown) was similar to 21 OAT, with the exception of slightly higher control ofRRW and CFW with treatments 
containing paraquat 14 OAT. By 21 OAT, RRW control was best (89 to 96%) with paraquat + dimon and 
treatments containing clethodim or quizalofop. CFW control was 88% or greater with all treatments except 
glufosinate (36%) and paraquat (83%). Control ofglyphosate-resistmt canola (RRC) was best with glyphosate + 
paraquat (98%) and paraquat + diuron (1000/0). Control of imidazolinone-resistant canola (CFC) and glufosinate
resistant canoIa (LLC) was 88% or better with paraquat, paraquat + dimon, and all treatments containing glyphosate. 

At Moscow, all treatments containing glufosinate, paraquat, quizalofop, and clethodim reduced RRW biomass 
compared to the untreated control (fable 3). Quizalofop and clethodim treatments reduced biomass most (86 to 
92%). CFW biomass was significantly reduced by all treatments compared to the untreated control, and was 
reduced 87% or more with all treatments containing glyphosate. RRC biomass was reduced by glyphosatel2,4-0 
(%%), glyphosateJdicamba (92%), paraquat (76%), glufosinate (6~/o), glyphosate + glufosinate (61%), glyphosate 
+ paraquat (77%), and paraquat + dimon (1000/0). CFC biomass was reduced 89% or more by all treatments except 
quizalofop and clethodim. LLC biomass was reduced 82% or more by all treatments except glufosinate, quizalofop, 
and clethodim.. Volunteer crop control 14 OAT (data not shown) was similar to 21 OAT, with the exception of 
slightly higher control ofRRW and CW with treatments containing paraquat 14 OAT. By 21 OAT, RRW control 
was 91 to 95% with quizalofop. glyphosate + quizalofop, clethodim, and glyphosate + clethodim. CFW control was 
best (89 to 1000/0) with clethodim, quizalofop, and all treatments containing glyphosate, except glyphosate + 
paraquat. RRC was controlled 96 to 1000/0 with paraquat + diuron, glyphosatel2,4-0, and glyphosateJdicamba. 
Control of CFC and LLC was 93% or better with paraquat + diuron and all treatments containing glyphosate, except 
glyphosate + glufosinate. 
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Table 2. Volunteer herbicide-resistant crop control and blomllSS in respome to various herbicides at Ralston, WA. 

Treatment' 

+AMS 0.43 +5%'11/'11 314 22 0 93 0 98 9' 
+AMS 1.13 + S%v/v 278 8 0 93 73 98 98 

+AMS 0.56 + 3%'11/'11 294 9 0 89 33 100 98 
Paraquat + NIS 0.56 + 0.2'% '11/'11 25 16 83 83 74 94 96 
OlufOliinate 0.49 196 236 73 36 54 51 0 

+AMS 0.43 + 3%'11/'11 211 22 0 95 0 96 100 
+ 0.43 + 0.49 192 48 71 88 91 88 89 

+AMS + 5%'11/'11 

+ paraquat 0.43 +0.56 84 7 " 97 98 100 95 
+AMS +NIS + 5% 'Ill'll + 0.2'% 'IItv 

Paraquat + diuron + NIS 0.56 + 0.28 + 0.2'% '11'11 26 6 89 97 100 99 99 
Quizalofop + NIS 0.062 + 0.2'% 'Ill'll 21 10 93 95 0 0 0 

+ 0.43 + 0.062 13 ::I 95 98 0 98 99 
+AMS +NIS + 5% 'Ill'll + 0.25% 'ltv 

Clethodim + COC 0.104+ 1%'11/'11 19 II 96 95 0 0 0 
+ clethodim 0.43 + 0.104 14 5 94 97 0 98 98 

1.0 +AMs+Cae + S% 'Ill'll + I % 'Ill'll1.0 
Untreated control 346 461 

LSD (0.05) 144 104 6 6 3 5 3 
'aiYiitio;;a;J:f,4:u and were applied as the commercial formulations, AMS is ammonium sulfite, NIS is 90% non-ionic surfac1.ant (R-II), and cae is crop oil concenlfate (Moract). 
bRRW is IUVPhosate-mistant spring wheat, CFW is imidazolinone-resistant wheat, RRC is canola, CFC is imidazolinonwesistant canola, and LLC is glufosinate-resistant canola. 

III'lvnhosate (isopropyhunine salt). 



Table 3. Volunteer herbicide-resistant crop control and biomass in response to various herbicides at Moscow, !D. 

Biomass (28 DAT) Control (21 DAn 
bTreatment' Rate RRW CFW RRC CFC Ltc RRW CFW RRC CFC LLC 

k~a ~m2 ~'o~--------------
OlyphosatcC + AMS 0.43 + 5%v/v 108 80 5 0 0 100 0 100 99 

Olyphosatel2,4-D + AMS 1.\3 + 5% v/v 116 4 4 2 7 0 99 97 100 100 

Olyphosate/dicamba + AMS 0.56 + 5% v/v 105 7 9 2 5 0 93 96 99 100 

Paraquat + NIS 0.56 + 0.25% v/v 49 17 27 13 32 20 30 53 50 81 

Olufosinate 0.49 33 57 37 8 173 49 13 13 45 0 

Olyphosated + AMS 0.43 + 5%v/v 114 4 82 3 18 0 100 0 98 93 

OlyphosateC + g1ufosinate 0.43 + 0.49 52 14 42 8 23 41 90 18 80 88 

+ AMS + 5%v/v 

OlyphosateC + paraquat 0.43 + 0.56 35 6 25 16 13 30 50 43 55 93 
+ AMS + NIS + 5% v/v + 0.25% v/v 

Paraquat + diuron + NIS 0.56 + 0.28 + 0.25% v/v 58 24 0 0 0 5 I 76 100 100 100 

Quizalofop + NIS 0.062 + 0.25% v/v 19 9 126 98 101 91 94 0 0 0 

OlyphosateC + quizalofop 0.43 + 0.062 17 0 77 4 5 95 100 0 97 99 

+ AMS + NIS + 5% v/v + 0.25% v/v 

Clethodim+ COC 0.104+I%v/v 14 5 119 154 113 91 89 0 0 r) 
G1yphosateC + c1ethodim 0.43 + 0.104 11 119 4 17 93 100 0 96 100 

o + AMS+ COC +5%v/v+ I%v/v 

o Untreated control 139 102 110 123 172 

LSD (0.05) 48 32 41 64 90 23 15 22 II II 
'Olyphosatel2,4-D and g1yphosate/dicamba were applied as the commercial formulations, AMS is anunonium sulfate, NIS is 90% non-ionic surfactant (R·II), and CDC is crop oil concentrate (Moract). 

bRRW is glyphosate-resistant spring wheat, CFW is imidazolinone-resistant wheat, RRC is g1yphosate-resistant spring canola, CFC is imidazolinone-resistant canola, and LLC is glufosinate-resistant canola. 

cRoundup Ultra formulation of g1yphosate. 

~ouchdown formulation of g1yphosate (isopropyl amine salt). 
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fulQJ2iru~~.£Q!:ill!l~Lft\l~~llh.~~M.!lliLmJ~m.!f. Traci A. Rauch and Donald C. Thill. (plant Science 
Two studies were established in chemical fallow near 

imazap:yr and In both were 12 
by 20 ft arranged in a randomized with four All herbicide treatments were 
applied with a pressurized backpack sprayer at 3 mph (Table 1). The entire plot areas were treated with 
glyphosate at 0.381b ae/A on Apri110 and flay mowed on Apri128, 2000. Field bindweed density and weed control 
were evaluated on May June July 27, August 9, and September 12, 2000. 

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

Application date 
Field bindweed growth stage bloom (post-harvest) 
Gpa 	 20 
Psi 	 40 
Air temperature (F) 82 48 	 80 
Relative humidity (%) 40 80 	 39 
Wind (mph, direction) l,NW 1.SW l,NW 
Cloud cover (%) 	 o 80 20 
Soil temperature at 2 in (F) 60 38 	 68 
pH 	 5.9 
OM{%) 	 2.5 
CEC (meq!lOOg) 	 22 

l,NW 

20 

68 


In experiment oue, field bindweed density was lowest with glyphosate/2,4-D (July 27) and bloom-stage applied 
imazapyr at 0.50 lbl A (July 27 and September 12); however, density did not differ among treatments at either 
evaluation date (Table 2). On July 27, glyphosate/2,4-D and imazapyr applied at bloom-stage controlled field 
bindweed better (98 to 99%) than both rates of imazapyr and imazapic at 0.1281b/A applied preemergence to 
50%). On September field bindweed control was best with bloom-stage applied imazapyr at 0.50 Ib/A (98%) 
and lowest with both rates of imazapyr and at 0.128 lblA applied preemergence (18 to 47%). 

In two, field bindweed density on August 9 from 1 to 9 :ff and did not differ among 
treatments or from the untreated check (Table 3). On September 12, all treatments., except at 0.125 lblA, 
had less field bindweed than the untreated check. Field bindweed in the glyphosate/2,4-D treatment was 
82% lower than the 0.125 IblA imazapyr treatment ~pyr at 0.25 lb/A and glyphosate/2,4-D controlled field 
bindweed 88 and 930/0, respectively, on August 9. By September glyphosate/2,4-D controlled field bindweed 
better (82%) than both rates ofimazapic and imazapyr at 0.1251b/A (18 to 52%). 

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

Application 

Imuapyr 0.25 bloom 1 2 98 90 
Imuapyr 0.50 bloom 0 0 99 98 
Imuapic 0.128 bloom 1 2 77 78 
Imazapic 0.192 bloom 5 6 54 60 

0.25 preemergence 	 4 8 35 39 
0.50 preemergence 	 4 9 49 18 
0.128 preemergence 	 7 9 50 48 
0.192 	 1 2 82 75 
1.0 	 in. runners 0 2 98 90 

5 11 

~ is in Ib 3I!/A 
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Table J. Field bindweed density and control with imazapyr and imazapic in experiment two. 

Imazapyr 0.125 5 11 64 18 
0.25 2 6 88 68 
0.128 4 8 49 52 
0.192 6 6 48 52 
1.0 1 2 93 82 

9 16check 

trea1ments. 
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Q!!~m~;;Q!l!l!Q~ill!.g!y~~tstl!Irn~!llil~. Traci A Rauch and Donald C. Thill. Science Division, 
UI.I..I v.;"",..u ofIdaho, Moscow, ID 83844-2339) A study was established near Bonners Ferry, ID in a field waste 
area to examine volunteer wheat, and toad rush control with and ETK2303. Plots were 8 by 
30 ft 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 and 3 mph (Table Weed control 
was evaluated visually on May 16 and 24, and June 6 and 26, 2000. 

Table 1. Application and soil data. 

Application date 

Quackgrass growth stage 

Vohmteer wheat growth stage 

Toad msh growth stage 

Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud rover (%) 

Soil temperature at 2 in (F) 


pH 

OM(%) 

CEC (meqllOOg) 


May S, 2000 

6to8in 


12 to 16 in 

lin 

62 

39 


6, W 

SS 

60 

7.3 
10.0 
25 

May 24, 2000 
10 to 12 in 
boot 
2to3 

SO 
40 

1, W 
50 
65 

On May 16, volunteer wheat control was greater with ETK2303 at 0.751b/A (94%) than ETK2303 at 0.65lb/A 
(89%), but by June 6 all treatments at both timings controlled volunteer wheat 95)010. On May 16 and June 6, all 
treatments controlled toad rush 99%. Toad rush regrowth decreased control by June 26 to 65% or less for the early 
timing and 86% or less for the later timing. was slower to display symptoms. On 16, all 
treatments had suppressed quackgrass (72 to 79%), but by May 24 both ETK2303 treatments controlled above-
ground 91 and 96% By June 6, in the early treatments was to regrow 
and control to 62 to 65%. The same trend occurred in the later timing treatments on June 26. 
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Table 2. Quackgrass, volunteer wheat, and toad rush control with glyphosate and ETK2303. 

Toad rush control Quackgrass control 
Treatment' May 16 June 6 June 26 May 16 May 24 June 6 June 26 

Ib/A ........................................................................% •••••.•..••••••••••••••••••••••••••••••••••..•••••.••••••••••••••••••••• 

0.75 6 to 8 in 91 99 99 99 60 72 76 62 60 
0.65 6 to 8 in 89 99 99 99 65 78 91 64 65 

ETK2303 0.75 6 to 8 in H " " " e ~ % e M
0.75 10 to 12 in " "~ n ~ 
0.65 10 to 12 in 99 99 85 99 86 

ETK2303 0.75 10to 12 ill " "~ "~ 
Untreated check 

NS 4 5 6 4 4 

..... 
~ 



in 
block with four repl1canOilS 

~~~~~~~~~~~~~; Janice M and Donald C. Thill. (Department Soil, and 
...... ofIdaho, was conducted near Moscow, 1:1llLV....IV.'VO'l'-<lLL Sciences, ID 83844-2339) A 
Idaho to evaluate control ofvolunteer wheat with in combination with glyphosate 
a no-till cropping system. The experimental design was a :randomized 
plot size was 8 by 30 ft. Treatments were applied on April 3, 2000 with a backpack 
calibrated to deliver 10 gpa at 30 psi and 3 mph (fable 1). Volunteer wheat control was evaluated viSllIallv 

after treatment 

Table 1. Apj:.lica1ion 

At 7 carfentrazone plus paraquat controlled. volunteer wheat 100 0/0, while all other treatments SUJ)})n:ssc:d 
volunteer wheat 35 to 75% 14 DAT, all except glyph4)sa'te/clicamtll3., volunteer 
wheat 80 to All treatments controlled volunteer wheat 100% (data not at the time spring wheat was 
seeded in the area 22 DAT. 

Table 2. Volunteer wheat con1rol with carfentrazone and g1ypbosate combinations. 

Volunteer wheat growth stage 

Air temperature (F) 

Relative humidity (%) 


direction) 
oover(%) 

Soil temperature at 2 in (F) 

(%) 

eEC (meqllOOg) 

Texture 


2104 leaf 
61 
47 
3105, SE 
50 
52 
5.2 
3.8 
2 
Silt loam 

Carfentrazone + 2,4-D + glyphosare + AMS 
Carfentrazone + 2,4-D + glyphosate: + AMS 
Carfentrazone + 2,4-D + glyphosate: + AMS 
Carfentrazone + + AMS 
Carfentrazone + giYlPho:!i.lIte + AMS 
Carfentrazone + + AMS 
Carfentrazone + + NIS 
Carfentrazone g1ypbosare + AMS 
Glyphosateldicamba 

0.008 + 0.125 + 0.375 

0.008 + 0.125 + 0.75 

0.008 + 0..25 + 0.375 


0.008 + 0.375 

0.008+0.75 

0.004+0.75 


0.008 + 0.375 

0.008 + 0.2 + 0.375 


0.5 


40 
75 
50 
35 
48 
52 
100 
63 
55 

90 
90 
85 
90 
90 
80 
100 
100 
78 

4 

105 

http:0.004+0.75
http:0.008+0.75


~~~~rr..gW~~~QQ1~:..!Q!Uf~~~~!!U!~.Q!!~~[":!y!~.fQ![!I!3lll!ill~!:Y.:. Michael J. Wille and 
ID 83303-1827). A 

study was conducted at the University ofIdaho Research and Extension Center near Kimberly, ID to compare the 
efficacy of two glyphosate products alone or tank-mixed with dicamba or for control of volunteer wheat and 
broadleafweeds in fallow. Glyphosate-M is marketea as Roundup Ultra® and glyphosate-S is marketed 
Touchdown®. The soil at the study site was a Portneuf silt loam soil (26% sand, 64% silt, and 10% clay, of 8.1, 
1.6% organic matter, and a CEC of 16 meqllOO g soil). was a randomized compJete block with 
four replications. Individual plots were 8 by 23 feet. Wheat seed was broadcast throughout the study area 

4, 2000, to sim~late volunteer wheat Volunteer wheat (15 plants/if), kochia plants/if), and common 
lanlbS'QU2lrters (24 plants/it?) were the dominant weed Herbicides were broadcast-applied with flat-fan 
nozzles at 10 gpa a bicycle-wheel sprayer May 2000 (air temperature, 77 soil 
temperature, 70 F; relative humidity, 68%; wind velocity, 3 mph; 20% cloud cover). All weed were 1 to 8 
inches tall at herbicide application. Weed control was evaluated visually June 6 and July 3, 10 and 37 days after 
treatment (DA T), respectively,. 

Volunteer wheat control was better than 90% for all treatments at both dates (Table). Kochia was 
controlled 86 to 100% 13 DAT but declined to 60 to 75% 38 DAT. Kochia control was similar among all herbicide 
treatments on both evaluation dates. Common control from 69 to 96% 13 DAT. Both 
glyphosate products at 0.28 lb/A + or dicamba was as effective as both alone at 0.469 lbl A and 
more effective than either glyphosate products alone at 0.28 or 0.375 IbfA at common lanlbsQU<l.rte:rs 
Glyphosate at 0.375 IbfA + or dicamba was more effective than glyphosate alone at the same rate. Common 

h~rl""rl"""c was controlled equally well by either glyphosate alone at 0.469 Ib/A or combined with or 
dicamba. Common lambsquarters control ranged from 63 to 81 % 38 DAT but differences between herbicide 
treatments could not be These data indicate that the two glyphosate products evaluated in this study 
controlled weeds 2,4-D or dicarrlba with lower rates ofglyphosate can control weeds in 
fallow as as higher rates of glyphosate alone and may offer an economical alternative. 
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Table. Volunteer wheat and broadleafweed cOl1trolin fallow with two glyphosate products near Kimberly, Idaho. 

Rate 

Glyphosate-S + 0.28+ 98 100 92 75 73 63 
ammonium sulfate 1.7 

Glyphosate-S + 0.375 + 100 97 100 65 75 66 
ammonium sulfate 1.7 

Glyphosate-S + 0.469+ 100 100 100 73 88 70 
ammonium 1.7 

Glyphosate-M + 0.28+ 99 100 93 60 69 64 
ammonium sulfate 1.7 

Glyphosate-M + 0.375 + 98 98 98 65 76 63 
ammonium sulfate 1.7 

Glyphosate-M + 0.469 + 99 100 92 75 89 80 
ammonium sulfate 1.7 

Glyphosate-S + 0,28+ 91 97 93 70 19 70 
dicamba+ 0.125+ 
ammonium sulfate 1.7 

Glyphosate-S + 0.375 + 96 99 100 75 81 73 
dicamba + 0.125+ 
ammonium sulfate 1.7 

Glyphosate-S + 0.469 + 99 97 97 65 92 73 
dicamba+ 0.125 + 
ammonium sulfide 1.7 

Glyphosate-M + 0.28+ 96 100 95 71 86 71 
dicamba+ 0.125 + 
ammonium sulfate 1.7 

+ 0.28+ 94 100 94 61 93 81 
LVE+ 0.5+ 

ammonium sulfate 1.7 
Glyphosate-S + 	 0.375 + 99 91 94 99 63 71 
2,4-DLVE+ 0.5+ 
ammonium sulfate 1.7 

+ 0.469 + 100 98 98 64 96 75 
LVE+ 0.5+ 

ammonium sulfate 1.7 
Glyphosate-M + 0.28+ 100 98 91 76 92 78 
2,4-DLVE+ 0.5+ 
ammonium sulfate 1.7 

IO \I 

bGlyphosate-S is marketed as Touchdown® and Glyphosate-M is marketed as Roundup Ultra®. 
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Weed control in lentil. Brian M. Jenks, Denise M. Markle, Gary P. Willoughby, and Kent McKay. (North Central 
Research Extension Center, North Dakota State University, Minot, ND 58701) 'CDC Richlea' lentils were seeded 
April 28 at 60 Ib/A into 6 inch rows in a conventional tillage system. Individual plots were 10 by 30 ft arranged in a 
RCED with three replicates. Preplant incorporated (PPI) treatments were applied April 26, preemergence (PRE) 
treatments were applied May 3. Postemergence treaiinents were applied June 2 (POST) and June 5 (pOST 2). All 
treatments were applied with a CO2 pressurized bicycle sprayer. PPI and PRE treatments were applied with 
XR80015 flat fan nozzles delivering 20 gpa at 30 psi. Postemergence treatments were applied using XR8001 flat fan 
nozzles delivering 10 gpa at 40 psi. 

Toable. Lentl'1" mlury an d weed controlith vanous e ICI es.w 
Lentil Control 

Treatment Rate 

Stand I Injury POLCO IAMARE ISETLU I KCHSC 

6-26 I 5-25 7-15 7-15 8-21 I 7-15 I 8-21 I 7-15 8-21 

Ib ai/A pl/m of row % 

Untreated 10.7 0 0 0 0 0 0 0 0 

PPI 
Ethalfluralin 

Trifluralin 

Trifluralin + metribuzin 

0.75 

I 
0.75 + 0.25 

10.8 8 

13 
14 

2 

0 
4 

86 

75 
70 

87 

71 

58 

96 

95 

90 

91 

81 

80 

91 

83 

77 

91 
84 

76 

PRE 
Imazethapyr 

Sulfentrazone + pendimethalin 

0.031 
0.125 + I 6.1 

10 

70 

2 

5 
90 

55 
89 
55 

100 

93 

88 

20 

40 

90 

28 

87 

PPIIPOST 
Sulfentrazone I quizalofop 
Sulfentrazone I quizalofop 
Sulfentrazone I quizalofop 

Handweeded check' 

0.125/0.048 
0.25/0.048 
0.5/0.048 

8.7 

8.2 
5.4 
8.9 

17 
52 

66 
11 

3 
9 

44 

3 

67 

84 
93 

90 

68 
77 
92 

92 

75 

92 
97 
97 

57 
75 

80 
94 

82 

89 
98 

96 

87 
91 
96 

98 

PPlIPOST2 

Trifluralin I MCPB 0.75/0.125 II 0 67 62 88 78 70 63 

PREIPOST 
Sulfentrazone I quizalofop 

Sulfentrazone I quizalofop 

Sulfentrazone I quizalofop 

Flumioxazin I quizalofop 

Flumioxazin I quizalofop 

Flumioxazin I quizalofop 

0.125 10.048 
0.25/0.048 
0.5/0.048 
0.063 I 0.048 
0.094/0.048 
0.18810.048 

7.3 

5.5 
4.8 

7.1 

6.8 

3.1 

30 

58 

66 

53 

62 

75 

3 
12 
54 

4 

12 

27 

58 

86 
92 

47 

45 

50 

50 

81 

87 

27 
37 

37 

75 

97 
97 

78 

74 

91 

27 

58 
76 

30 

25 
27 

90 

96 
100 

72 

77 

92 

95 
95 

98 

78 

83 

91 

POST 2 

MCPB 0.25 0 0 22 7 60 37 38 37 

LSD 2 7 12 10 15 13 22 16 20 


CV 18 13 71 9 15 9 23 13 16 


'Trifluralin was applied at 0.751b (PPI) followed by quizalofop at 0.0481b (POST) to aid handweeding. 

We evaluated lentil tolerance to different rates of sulfentrazone and flumioxazin applied either preplant incorporated 
or preemergence. All rates of sulfentrazone and flumioxazin caused moderate to severe crop injury early in the 
season. Crop stunting and stand reduction was observed in almost all sulfentrazone and flumioxazin treatments 
compared to the untreated check. The lentils recovered somewhat by mid-July, especially in lower rates of 
sulfentrazone and flumioxazin . A high density ofyellow foxtail also impeded lentil growth. An adjuvant was not 
applied with quizalofop resulting in less foxtail control. Sulfentrazone at 0.125 Ib generally provided less weed 
control compared to the higher rates. Flurnioxazin controlled kochia and pigweed at the high rate only. It did not 
control wild buckwheat or yellow foxtail at any rate. 
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A. Dewey, Holli Murdock, and R. William Mace. 
(Department of Plants, and Biometeorology, Utah State University, Logan, Utah 84322-4820). Eleven 
postemergence herbicides were evaluated for their effectiveness in controlling kochia (KOesC) in a newly seeded 
smooth brome/ orchardgrass/ alfalfa pasture. Individual treatments were applied to 10 30 foot plots with a 
backpack e02 sprayer flatfan 8002 nozzles 'providing a 10 foot spray width calibrated to deliver 18.5 gpa at 
40 The soil was a loam texture with 7.7 pH and O.M. content ofless than 2%. Treatments were on June 
15, 1999 in a randomized block with four replications. Pasture grasses and alfalfa were apJ:)ro:>:::irrlatf~l) 
inches and kochia was not visible at application. There was a to heavy stand pigweed, 
lanlbsqw'lrte:rs and present at the time ofherbicide application. after the first most 
of these weeds had died and kochia had become the weed. Visual evaluations for weed control were 
completed August 1999 and the following year on 1,2000. 

Metsulfuron and triasulfuron gave excellent control ofkochia in both the seedling and the year. Picloram 
and clopyralid treatments from 1999 to 2000, but still than 75 percent control. 
Alfalfa injury was severe from all treatments containing picloram or clopyralid, but was slight to moderate from 
most other treatments. The grasses were not by any treatment. (Utah Agricultural Station, 
Logan, UT. 84322-4820) 

2,4-Damine 0.5 
Dicamba/2,4-D amine 0.24 
Picioram 0.125 
Clopyralid 0.1875 
Metsulfuron ' 0.004 
Metsulfuron ' 0.009 
T riasulfuron ' 0.013 
T riasulfuron ' 0.019 
Dicamba 0.24 
Clopyralid/2,4-D amine 0.6 
Picloraml2,4-D amine 0.32 
Untreated 

39 
53 
100 
100 
19 
29 
44 
30 
39 
99 
100 
3 

5 34 
59 43 
11 63 
10 66 
96 84 
100 94 
100 98 
100 88 
92 61 
25 68 
6 73 
0 0 
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Oxeye was treated 
and to evaluate their effectiveness at controlling 

oxeye daisy in pennanent Individual treattnents were applied to 7 by 30 foot plots with a backpack CO2 

sprayer using flatfan 80015 nozzles providing a 7 foot spray width calibrated to deliver 18 gpa at 40 psi. The soil 
was a silt loam with 7.6 pH and O.M. content of less than 2%. Treattnents were applied on May 18, 2000 to a 
randomized block design, with three replications. Oxeye daisy was 3-5" tall at the time Visual 
evaluations for weed control were completed June 27, 2000. 

Metsulfuron provided 5 weeks after treattnent. Control from picloram and 
plus 2,4-D was to the lowest rate of met sulfur on. Clopyralid was the least effective treatment, 

aVieragmlg 73 percent controL Pasture grasses were not in 
Agricultural Logan, UT. 

Metsulfuron 0.0188 88 
Metsulfuron 0.028 91 
Metsulfuron 0.0375 95 
Metsulfuron 0.0563 97 
Clopyralid 0.464 73 
Picloram 0.5 88 
Piclornml2,4-D amine 1.25 90 
Untreated o 

treatments. 
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Peppennint tolerance to f1uroxypyr. Bill D. Brewster, Carol A. Mallory-Smith, and Bradley D. HansoD. 
(Department of Crop and Soil Science, State Corvallis, OR 97331-3002) A trial was conducted 
near Stayton, to evaluate the effect offluroxypyr on established The eXlper:imlental 
randomized complete block with four replications and 8 ft by 20 ft Fluroxypyr was applied with a 
wheel, plot sprayer which delivered 20 gpa at 19 XR 8003 flat fan nozzle tips. 
Herbicide data are in Table L 

Visual evaluations of crop injury were conducted in June 2000, following fluroxypyr 
application. Results of three of these evaluations are in Table 2. All rates and timings offluroxypyr 
resulted in considerable of the peppennint as well as loss of chlorophyll. was still present at the 

rates over two months after application. 

temperature (F) 
Soil temperature (F) 
Relative humidity (%) 

0.062 
0.125 
0.25 
0.062 
0.125 
0.25 
0.062 
0.125 
0.25 

1.5 
1.5 
1.5 
2-4 
2-4 
2-4 

6-10 
6-10 
6-10 

4/11/00 
4/11/00 
4/11/00 
4/18/00 
4/18/00 
4/18100 
515/00 
5/5/00 
5/5/00 

25 
30 
58 
30 
43 
60 
18 
28 
33 

16 3 
11 8 
38 10 

8 0 
28 5 
65 21 
8 0 

24 5 
40 18 
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&!!!::f!..Q.U:mY...§J2l!ill!!.f.lllliLID!J~~~:oo.;Q!lJ~mw!m1~~~~~g· Bill D. Carol A. Mallory
and Bradley D. Hanson. (Department ofCrop and Soil Oregon State University, OR 

97331-3002) Perennial ryegrass was seeded in and 12-inch row on October 2, 1998, in a trial 
annual stand The trial was conducted at the Oregon State University de!'lgJled to 

Research Farm near Corvallis, OR. The was a randomized complete block with four 
replications and 8 ft by 25 ft Trinexapac-ethyl was applied at 0.36 lblA on April 30, with a single-
wheel, compressed-air, plot sprayer which applied 20 gpa at 19 through XR 8003 flat fan nozzle tips. The 
perennial ryegrass was at the 2-node and the annual bluegrass was flowering to hard dough. In July, the 
ryegrass was swathed, threshed and cleaned. The annual bluegrass stand density was determined on December 6, 

by in three I-sq-ft quadrats per plot. 

Trinexapac-ethyl increased ryegrass seed yield an average of 680 IblA \~~,~oo< 
untreated checks. There were no differences among row and there were no row 
interactions. also reduced the height of the ryegrass and 
stand the following December was in the 12-inch row spacing (LSDo.o5 

in the untreated checks (LSDo.os 12.4 

x 
lodging. Annual hlnf'O"T'l'I<:<: 

Annual blue s 
plantslsq ft 

3 Trinexapac-ethyJ 2143 6.2 
3 Check 1375 
6 Trinexapac-ethyl 1969 
6 Check 1366 35.2 
12 Trinexpac-ethyJ 1948 25.7 
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Rr,~u1<'tpr Carol A. and tSI<lWelY 

D. Hanson. and Soil Science, Oregon State UniveJ[sitv. Corvallis, OR 97331-3002) A trial was 
conducted at the Hyslop Research Farm near OR to evaluate herbicides for 
controlling annual ryegrass. The eX,(:lerllmelltal 
complete block with four and 8 ft by 35 ft plots. Perennial ryegrass (,Delaware was seeded on 
September 1999, with 12-inch row A l-inch-wide band of activated charcoal at a rate of300 Ib/A was 
sprayed over the seeded row as it was planted. Herbicides were on September 29, 1999, with a single-
wheel, compressed-air, plot sprayer which delivered 20 gpa at 19 psi through XR8003 flat fan nozzle tips. 
Additional application information is presented in Table 1. Visual evaluations were conducted periodically after 
crop and weed emergence. The ryegrass was swathed, threshed, and cleaned in July 2000. 

Some injury occurred with all ofthe treatments, but by mid-winter the symptoms were largely gone. Visible 
persisted longer with the higher rate ofclomazone and azafenidin than with the other treatments (Table All 
treatments, except the lower rate ofclomazone and sulfentrazone, provided at least 95% control of annual bluiegJ-ass 
through February. The higher rate of sulfentrazone and both rates of azafenidin ryegrass 
seed than the standard diuron. 

Table 1. Herbicide application data. 
Air temperature (F) 43 
Soil temperature (F) 46 
Relative humidity (%) 51 
Wind (mph) .0 

Dimon 2.4 100 99 11 6 1345 
Norflurazon 0.49 99 95 5 0 1450 
Norflurazon 0.98 100 99 11 4 1355 
Clomazone 0.25 99 93 11 0 1360 
Clomazone 0.5 100 98 18 15 1432 
Sulfenttazone 0.25 99 91 3 0 1335 
Sulfenttazone 0.5 100 96 14 9 1506 
Azafenidin 0.188 100 97 16 5 1499 
Azafenidin 0.375 100 100 24 20 1571 
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evaluate 

~~~~:!..ill~~~~~.Alvin J. Bussan, Susan B. Kelly. of Land Resources and 
;:'CI.en<~es, Montana State University, Bozeman MT 59717) This field trial was conducted to 

wild oat resistance to imazamethabenz and ACCase inhibitors in This 
located on the Fairfield Bench in north central has been in continuous malt production for 30 + 
years. Imazamethabenz is an Acetolactate synthas..: (ALS) inhibitor and wild oat resistance has been suspected on 
the Bench because of continuous use over the last 6 to 8 years. Management prior to the 1990's was 
accomplished with triallate. However, continuous triallate use led to resistance in wild oat nearly a decade ago. Site 
description information is summarized in Table I. Herbicide treatments were applied with a hand-held CO2 

backpack sprayer with 10 GPA water at 40 at 3 Application timings and climatic conditions at time of 
are summarized in Table 2. Herbicide effects on barley and wild oat are shown in Table 3. 

Planting Rate 95 Jb\acre 
Row spacing 12 inches 
Previous Crop Malt Barley 
Soil Type loam 
Plot 7' 25' 

data and climatic conditions 

Air Temperature 
Wind Velocity 
Soil Temperature 
Cloud Cover (%) 

at 

3. Effects of herbicide 

Treatment Rate 

60F 
3 mph 
58 
25 
2 leaves 

on malt and wild oat 

AppLCode Timing 06115/00 

52F 
Smph 
54 
o 
4 leaves 

Injury 

06115100 06/15100 

of Day 

imazamethabell2* 0.375 A 1-3 If 2.5 7.5 47.5 

imazamethabell2* 0.47 A 1-3 If 0 0 60 

imazamethabell2* 0.94 A 1-3 If 12.5 10 77.5 

tralkoxydim+ 0.176 B 3-Slf 0 0 32.5 

trnlkoxydim+ 0.24 B 3-5 If 2.5 0 52.5 

tralkoxydim+ 0.48 B 3-5 If 10 10 67.5 

fenoxaprop 0.083 B 3-5 If 17.5 7.5 82.5 

fenoxaprop 0.125 B 3-5 If 30 10 94 

fenoxaprop 0.25 B 3-5 If SO 20 96 

non-treated 0 0 0 

LSD (p=.05) 7.47 9.68 12.01 

Control ofwild oat with imazamethabenz increased with rate, but resulted in 78% control at twice the label 
rate. Irrigation was initiated several days after imazamethabenz application, which resulted in decreased efficacy. 
Primary wild oat tillers were but irrigation tillers grow imazamethabenz injury 
Tralkoxydim and are relatively new wild oat herbicide barley, but are both carboxylase 
(ACCase) inhibitors. Poor control resulted from tralkoxydim. Tralkoxydim failed to manage seedlings 

in only 52% control at the labeled rate. Variable control of wild oat with was seen in other 
studies conducted across Montana in 2000. Fenoxaprop managed established wild oat, but resulted in a 

level of injury. numerous wild oats with subsequent that resulted in a 
amount ofseed production even they were not visible above the crop canopy. 
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Herbicide resistance did not appear to be contributing to the lack of wild oat control. Rather, an extremely high 
population of wild oat at the site, drought stress prior to herbicide application, timing of flood irrigation with respect 
to herbicide application, and lack of cultural management practices lead to poor results. Producers on the Bench 
will have to adjust their management systems to allow for future management of wild oat. For example, barley 
seeding rates average from 45 to 55 lb. seed per<icre, yet crop competition is critical for managing late emerging 
weeds. Crop rotation is also needed to allow for use of herbicides with alternative modes of action. Triallate 
resistant wild oats are widespread across the Bench. ACCase resistant wild oats that are cross-resistant to triallate 
have also been identified in several areas. It is only a matter of time before triple resistant wild oats are present and 
no herbicide management options are available for barley. 
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lS.:US44-£.l..j~) Two studies were established to evaluate 
ten,oXllpn>p/!;afe:ner near Moscow and 

(fable 

~~~~C1Qj~~~~~erQ]~~~ Lori 1. Crumley and Donald C. ThilL (plant Science ...,n ....v ... 

of20 
Idaho. The was a randomized 

and as herbicide rnte with fOOl Main 
FenoX3jllOp was applied with a C<h pressurized backpack ~IVPr 

Injury was visually evalnated on lone 12 and 19,2000 at lVJ.U'~IW 
and lone 23 and 29, 2000 at Willlchesb~, Barley was harvested with a smaI1 plot combine on 2000 at 
Moscow and September 26, 2000 at Winchester. 

Table 1. Soil and application data.. 

Application date 
Application timing 410 5 leaf 4to51eaf 
Airtcmp(F) 83 49 
Rebtivehunriday(~) 52 66 
Wind (mph) 3107 3107 
Soil temperature: at 2 in (F) 68 45 
pH 5 4.9 
OM(%) 3.6 5.0 
CEC (meqlloog) 19 26 

There was no variety by herbicide rate mtemction (data not shown). The two most sensitive varieties at both 
locations were Klages and Galena 'With an average injmy over all evaluations of 15 and 160/0, respectively (Table 2). 
The most tolerant variety at Moscow was Stander with an average injmy over the two evaluation dates of2%. At 
Winchester, the most tolerant variety was Camas with an average injury over the two evaluation dates of7%. 
Barley injury at Moscow averaged over both evaluations was 48% for two-row varieties than six-row 
varieties and 12% greater for feed varieties to malt varieties. barley yield was not effected. 
Head type and market class did not effect at Winchester. Chinook and Camas were the 
yielding barley varieties at Moscow IbIA) and The lowest Vle.lc1tIu! 

at Moscow was Galena producing 1493 lblA At ofMorex and B2601 were low due 
to animal predation. 

Table 1. Barley injury and grain yield of20 barley varieties pooled over herbicide treatments. 

8-1202 Malt 8 5 1566 9 12 1639 
Cbinook Malt 5 6 2528 9 9 1814 

Ma.1t 3 5 1790 8 12 1386 
Ma.1t 2 5 1914 14 14 1820 

Klages Ma.1t 12 22 1845 9 21 1360 
Bmcroft Feed 2 8 6 2176 9 16 1882 
Baroaesse Feed 2 6 6 2217 9 18 2203 
Camas Feed 2 12 6 2212 9 5 2345 
Galena Feed 2 16 13 1493 12 18 1474 
Gallatin Feed 2 10 6 1840 8 18 1737 
Orca Feed 2 6 6 1498 11 14 1841 
Xena Feed 2 4 6 2057 8 20 2218 
Bear HuUess Feed 2 8 19 1797 12 16 1590 
8-2601 Malt 6 8 6 1614 10 16 764 
M«ex Malt 6 4 6 2372 13 10 497 
Stander Malt 6 3 0 2205 9 11 1277 
Colter Feed 6 2 6 1699 8 9 1405 
Mlnmla Feed 6 3 5 1595 8 11 1137 

Feed 6 6 0 2032 12 12 1178 
Feed 6 4 6 2001 9 16 1268 
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M<lOSCO'W fenoxaprop 5 to 6% and 8 to 9"'/0 when applied at 0.083 lbl A and 0.166 Ibl A, respectively 
At Winchester, barley was injured 10% on lune 23 and 14% on however, treatments did not 

differ from each other. Grain yield ofbarley treated with fenoxaprop was reduced 11% at Moscow and 100/0 at . 
Winchester to the untreated ~ts were si.milar for a greenhouse performed in Fph,nl~lrv 
2000 (data not shown). In the greenhouse study, biomass ofbarley was reduced 7% by fenoxaprop when compared 
to check. 

Table 3. mea, offenoxaprop/safener 00 barley injury and yield pooled over barley varieties. 

Ullurc:;;w::a control 

0.083 
0.166 

5 
8 

6 
9 

1861 
1805 
2057 

10 
10 

14 
14 

1490 
1487 
1648 
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Effect offenoxaprop application timing on barley injury near Moscow, ID in 2000. Lori 1. Crumley and Donald C. 
Thill (plant Science Division. University of Idaho, Moscow, ID 83844-2339) A study was established east of 
Moscow, Idaho to evaluate <Baronesse' spring barley response to fenoxaprop plus fenchlorazole (safener) applied at 
six different timings. The experimental design was a two by six complete block factorial design plus a control with 
four replications. Plots were 8 by 24 ft. Fenoxapropwas applied with a COz pressurized backpack sprayer 
calibrated to deliver 10 ga1/A at 30 psi (Table 1). Iojmy was evaluated visually 7, 10, and 14 days after treatment 
(DA1). Height measurements were taken at heading on July 7, 2000. Barley was harvested with a smaIl plot 
combine from a 4 by 21 ft area in each plot on August 18, 2000. 

Table 1. Soil and application data. 

ApplicatiOll date 5/18 5130 6/6 6/13 6120 6127 
ApplicatiOll timing lleaf 3 leaf 1 to 2 tiller 3 to 4 tiller 4 to 5 tiller 6 tiller 
Airtcmp (F) 44 58 59 69 49 54 
Relative humidity (%) 72 75 77 61 90 89 
Wind (mph) 1-3 2-5 0 3 0 0 
Cloud ClOver (%) 35 85 5 35 0 0 
Soil temperature at 2 in (F) 45 50 56 62 54 46 
Dew presence (YIN) N N N N Y N 
pH 4.5 
OM(%) 5.03 
CEC(meqll00 g) 13 
Tex1ure loam 

Fenoxaprop applied at 0.083 and O.I66lb aiJA at the 1 to 2 tiller stage viSlbly injured barley (chlorosis and stunting 
ofplants) 10 to 35% 7, 10, and 14 DAT (Table 2). Fenoxaprop applied at 0.083 and O.I66lb aiJA at the 4 to 5 tiller 
stage injured barley plants 20 to 220/0, respectively 10 DAT. All other treatments injured barley 0 to 13%. Barley 
plants treated at the 1 to 2 and 4 to 5 tiller stage were 15 to 37% shorter in height compared to the untreated control. 
Overall grain yield in herbicide treated plots averaged 7% less than the control, however differences were not 
significant 

Table 2 Effect offeooxaprop rate and timing OIl barley injury, height, and yield. 

Application In~ 
Trea1mCDt Rate timing 7DAT 10DAT 14DAT Height Yield 

lbailA 0/_ em IbIA 
Feuoxaprop + safener 0.083 1 leaf 0 5 5 27 3998 
Feuoxaprop + safener 0.166 1 leaf 0 5 5 27 3828 
Feuoxaprop + safener 0.083 31eaf 3 5 7 25 3861 
Feuoxaprop + safener 0.166 3 leaf 2 6 13 26 3m 
FCIIOX3pI"Op + safencr 0.083 1 to 2 tiller 10 26 27 23 3515 
Feuoxaprop + safener 0.166 1 to 2 tiller 13 35 35 19 3312 
Feuoxaprop + safener 0.083 3to4tiller 8 1 5 24 3521 
Fcuoxaprop + safencr 0.166 3to4 tiller 5 3 1 22 3802 
Feuoxaprop + safeoer 0.083 4to 5 tiller 0 20 6 22 3633 
Feuoxaprop + safeoer 0.166 4to 5 tiller 0 22 2 17 3340 
Feuoxaprop + safencr 0.083 6 tiller 0 2 0 24 3484 
FCDOxaprop + safener 0.166 6 tiller 1 2 0 22 3513 
Uutreated chcdc. 27 3904 

LSD (0.05) 5 5 8 4 NS 
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Cold temperatures after application may increase barley injury. A 4 F decrease in the average maximum 
temperature occurred after application on June 6 (1 to 2 tiller stage) compared to the previous 7 days (Table 3). The 
minimmn temperature recorded during the experiment (May 18 and July 3, 2(00) was 34 F on June 16, 2000. 

TabIe 3. TemperalUre data. 

AvgMinTemp AvgMaxTemp AvgTemp 
Application date for 1-7DAT for 1-7 DAT for 1-7DAT 

F 
5/18 46 71 58 
5130 42 69 56 
6/6 45 65 55 

6/13 43 71 57 
6120 43 77 60 
6127 46 78 62 
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Donald Science Division, University of Idaho, Moscow, ID 83844-2239) A 
east of Moscow, Idaho to determine the effect offenoxaproplsafener (fenchIorazole) combined 

and 

herbicides on injury to four barley varieties. The experimental design was a randomized block SPilt-IJIIOt 

with barley variety as the main plots and herbicide 'lreatments as subplots. Plot size was 8 by 24 ft. Herbicide 
treatments were applied using a CO:z pressurized back pack sprayer cahbrated to deliver 10 ga1IA at 30 

was evaluated visually on June 12, 16, and 21, 2000. Barley was harvested with a small plot combine from a 
4 by 21 ft area ofeach plot on September 7, 2000. 

Table I. Applicatioo data.. 

4 leaf 
60 
79 

Wmd(mph) 0-3 
47 
4.5 
4.1 

CEC (l.I.lCqIl00 g) 16 

There was no treatment internction (data not shown). All herbicide treatments injured barley 5% on June 
12 (data not Fe:J10:X:aplrop <ipjJ:Ul;;u alone and in combination with bromoxynil injured barley 3 and 40/0, 
respec~ely, on Jone and 2% on Jwe 21 All other treatments injured barley 1% or less on June 16. 

was visIble June 21. did not differ among herbicide treatme:Jlts or from the untreated 
control. 

Table 2. The effect ofberbicide Irealmerlts on barley iqjury and grain yield pooled over barley varieties. 

0.083 3 2 2531 
0.25 0 0 2518 
0.25 0 0 2617 

Fenoxaprop + bromoxyni! 0.083+0.25 4 2 2530 
Fenoxaprop + MCPA 0.083 +0.25 1 0 2636 
Bromoxynil + MCPA 0.25 +0.25 1 0 2939 
Fenoxaprop + bromoxyni! + MCPA 0.083 + 0.25 + 0.25 1 0 2353 
Untreated oontrol 2492 

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

2 1 2745" 
2 1 2736" 
1 o 1352· 
1 o 3176" 

LSD (0.05) NS NS 
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Tim D'Amato and Philip Westra. (Weed Research Laboratory, Colorado 
Ft. Collins, CO 80523) Redstem filaree (EROCI) is a common weed problem for producers 

in the San Luis Valley of south central Colorado. Applications of broad leaf herbicides for use in 
barley such as 2,4-D, dicamba, and bromoxynil are ineffective in controlling redstem filaree. Fluroxypyr was 
recently labeled for use in barley, and carfentrazone ethyl will be labeled for use in barley in 2001. A field trial was 
established to assess the of these herbicides on redstem filaree in Fluroxypyr treatments 
provided poor to fair redstem filaree control. Carfentrazone ethyl applied with a nonionic surfactant alone was rated 
poor to fair for redstem filaree control but excellent control in tank mixes with ester or fluroxypyr. 
Leafbum was observed soon after on barley treated with carfentrazone ethyl, but the symptom did not 
persist more than ten days. 

Treatments were applied May ]8, 2000 with a pressured backpack sprayer with 11 002LP flat fan nozzles on a 
ten foot wide boom calibrated to deliver 22 gallons per acre. Plot size was 10 feet by 30 feet with three replications 
per treatment. Treatments were applied on redstem filaree 2 to 3 inches tall, and four inch tall barley at the two tiller 

Control ratings are based on visual evaluations made 19 and 55 days after treatment applications. 

Table 

Fluroxypyr 0.094 25.0 de 65.0 c 
Fluroxypyr 0.14 43.3 c 71.7 be 
Fluroxypyr 0.094 
+ 2,4-D + 0.25 71.7 b 78.3 b 
Cart'entrazone ethyl 0.008 66.7 b 75.0b 
Cartentrazone ethyll 0.008 
+ Fluroxypyr + 0.094 97.0 a 90.7 a 
Cartimlrazone ethyf 0.008 
+ 2,4-D ester + 0.25 95.0 a 90.0a 
Carfentrazone ethyl' 0.008 
+ Fluroxypyr + 0.094 
+ + 0.25 99.0 a a 

to trelltmems 
24% v/v 28% urea ammonium nitrate added 
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Integrated effects ofbarlev varietv and traIkoxvdim rate on wild oat control. Don W. Morishita and Michael 1. 
Wille. ([win Falls Research and Extension Center, University of Idaho, Twin Falls, ill 83303-1827). A study was 
initiated under sprinkler irrigation to determine the effect ofbarley variety and traIkoxydim rate on wild oat control. 
The study was conducted at the University of Idaho R~h and Extension Center near Kimberly, Idaho. Soil type 
was a Portneufsilt loam soil (29% sand, 65% silt, and 6% clay), with a pH of8.1 , 1.6% organic matter and a CEC of 
14 meqllOO g soil. Experimental design was a 3 by 4 factorial randomized complete block with four replications. 
Individual plots were 8 by 30 feet. Barley varieties were 'Galena ', a tall-statured 2-row malting variety; 
'Harrington', a short-statured 2-row malting barley; ' Colter', a tall-statured 6-row feed barley; and 'Nebula', a short 
statured 6-row variety. All varieties were seeded April 17, 2000, at a rate of 100 lb seed!A Tralkoxydim ,vas applied 
at three rates: Ox, 0.5X and IX (lX=O.18Ib/A) on May 18, at the 2 to 5 leaf wild oat stage using a COrpressurized 
bicycle-wheel sprayer calibrated to deliver 10 gpa. Environmental conditions at application were: air temperature 65 
F, soil temperature 66 F, relative humidity 820/0, wind 5 mph, and 5% cloud cover. Wild oat and barley stand counts 
were taken from May 20 to June I . Wild oat plant densities averaged 29 plantslft2. Crop injury and wild oat control 
was evaluated visually after heading on July 6. Barley and wild oat above-ground biomass was collected from a 0.25 
m 2 area of each plot July 19. Individual plants of each species were counted and the number and height of each 
reproductive culm recorded for each plant. Wild oat plants from each plot were air-dried and dry weight biomass 
recorded. Seed collected from the wild oat was cleaned and counted. Barley was harvested with a small-plot 
combine August 22. 

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

Barlev Wild oat Barlev 

cuIms per culm 

inclles 

amlIoi 

% 

population 

plantslft2 

culms 

no./plant 

culm 

inclles 

seed 

seed!ft2 bulA 

test 

lblbu 

Galwa 

Harrington 

Colter 

Nebula 

3 

2 

2 

2 

22 

24 

25 

18 

62 

63 

62 

53 

6 

7 

14 

12 

L3 

LO 
1.0 

1.0 

30 

32 

30 

28 

10 

16 

24 

22 

71 

78 

78 

61 

44 

46 

41 

35 

LSD (0.05) 0.8 2 os 0.1 2 os ns 3 

Ib/A 

0.0 1.9 23 0 43 1.0 33 43 50 40 

0.09 2.8 22 85 3 1.13 29 7 86 42 

0.18 2.9 21 94 0 1.0 28 5 79 41 

LSD (0.05) 0.4 3 6 0.1 2 13 14 ns 

Tmlkoxydim 

lh/A 

Galwa 0.0 2 22 0 35 l.0 31 27 50 40 

Harrington 0.0 3 2S 0 46 1.0 34 30 S9 46 

Colter 0.0 2 26 0 46 LO 33 S6 56 38 

Nebula 0.0 2 30 0 45 1.0 32 60 35 37 

Galeoa 0.09 3 23 89 1.5 29 4 83 4S 

Harrington 0.09 4 24 95 0 LO 32 95 46 

Colter 0.09 2 25 92 12 LO 27 17 90 42 

Nebula 0.09 2 18 65 6 1.0 27 6 77 37 

Galwa 0.18 3 21 96 0 LO 0 80 45 

Harrington 0.18 4 24 95 0 1.0 30 17 79 45 

Colter 0.18 3 25 94 0 l.0 30 88 43 

Nebula 0.18 3 16 93 0 1.0 25 70 32 

LSD (0.05) os ns 5 ns 0.2 2 os ns llS 

'Tmlkoxydim was applied with Superdlarge and ammonium su!fute. 
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Wild oat control in spring barley. Trnci A. Rauch and Donald C. Thill. (plant Science Division., University of 
Idaho, Moscow, ID 83844-2339) A study was established near Tammany, Idaho in 'Baronesse' spring barley to 
evaluate crop response, wild oat control, and spring barley yield with various grnss herbicides. Plots were 8 by 30 ft 
arranged in a rnndomized complete block design witl]. four replications. All herbicide treatments were applied with 
a COz pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Spring barley injury 
was evaluated visually on June 6, June 20, and July 18, 2000. Wild oat control was evaluatoo visually on June 27 
and July 18, 2000. Barley seed was harvested with a small plot combine from a 4.1 by 27 ft area in each plot on 
August 15, 2000. 

Table 1. Application data. 

Application date 

Spring barley growth stage 

Wild oat growth stage 

Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover (%) 

Soil temperature at 2 in (F) 

pH 

OM(%) 

CEC (meqllOOg) 

Texture 


May 29, 2000 

4to 5 leaf 

3 to41eaf 


58 

61 


3,N 

20 

55 

5.4 

3.3 

23 


silt loam 


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

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

Barley inju!): Wild oat Barley 
Treatment:' Rate June 6 July 18 controlb yield 

Ib/A 0/_ Ib/A 

Imazamethabem: 0.47 0 0 71 2603 

Imazamethabem: + difenzoquat 0.235 + 0.5 0 0 76 2910 

Imazamethabem: + AMS 0.47 0 0 75 2996 

Imazamethabenz + difenzoquat + AMS 0.235 +0.5 0 0 66 2736 

Diclofop 1.0 8 0 74 2793 

Fenoxaprop/safener 0.082 12 0 89 3219 

Clodinafop 0.05 19 16 95 2667 

Tralkoxydim + AMS 0.24 0 0 94 3478 

Flucarbazone-sodium 0.027 22 35 84 2219 

Untreated check 1826 


ISD (0.05) 3 3 11 690 
Density (Plants/fe) 25 

°AMS (liquid ammonium sulfate) was applied at 17lb/100 gal. Nonionic surfactant (R-ll) was applied at 0.25 % v/v with all imazamethabenz 
and flucarbazone-sodium treatments. Crop oil concentrate (Score) was applied at 0.32 qt!A with clodinafop. 
bJuly 18,2000 evaluation date. 
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Branden L. Schiess and Donald C. Thill. (plant Science Division, University ofIdaho, Moscow, ID 83844-2339) 
A study was conducted near Southwick, ID in <Westbred 926' hard red spring wheat and near Victor, ID in 
<Morex' spring barley to determine the effect of three tralkoxydim formulations in combination with or 
bromoxynillMCPA on wild oat control and crop injury. Plots were 8 by 30 feet, . in randomized complete 
block design with four replications. All he:rbicide treatments were applied with a pressurized baC:~lCk 
sprayer calibrated to deliver 10 gpa at 33 psi and 3 mph (fable 1). Injury and wild oat control were evaluated 
visually on 31 and July 2000 for wheat and June 17 and July 2000 for barley. Wheat was harvested 
August 3, 2000 with a small plot combine. Barley was not harvested. 

Table 1. Application data. 

wheat barley 

May 23, 2000 June 3, 2000 


3 to S leaf 4to 6 leaf 

2 to S leaf 4to81eaf 


24 18 

60 6S 

63 54 

70 48 

o 2 

On May 31, wheat injury was 5 to 26% for all plots treated with tralkoxydim formulations (fable 2). Wheat 
for fenoxaprop and clodinafop was 5 and 150/0, respectively. No treatment controlled wild oat on May 31, 2000. 
HOWe1rer. on July all treatments controlled wild oat 85 to 95%. Wheat yields were between 65 and 80 bulA in 
treated plots to the control, which yielded 42 bulA. On June 17, was 3 to 8% for all plots 
treated with formulations. was 11 and 20% by and clodinafop, 
respectively. No treatment controlled wild oat on June 17, and by 15 wild oat was controlled 
between 71 and 95%. 
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Table 2. Fonnulation efficacy oftralkoxydim in combination with broadleafherbicides in spring wheat and spring barley. 

Crop injury Wild oat control 
Treatment' Rate . May 31 July21 June 17 May 31 July 21 June 17 July 1.5 Wheat 

wheat wheat barley wheat wheat barley barley yield 
IblA ._•••••._••_._. %. bulA 

Tralkoxydim 0.18 10 0 3 10 91 66 93 78 
Tralkoxydim + bromoxynill MCPA 0.12.5 + 0 . .5 24 2 6 17 90 79 95 68 
Tralkoxydim + bromoxynil I MCPA 0.15 + 0 . .5 20 1 8 16 94 6.5 9.5 76 
Tralkoxydim + bromoxynill MCPA 0.18 + 0 . .5 2.5 1 6 17 91 7.5 9.5 79 
YF1I31.5 0.18.5 0 4 9 91 73 9.5 76 
YFII31.5+bromoxyniIlMCPA 0.12.5+0 . .5 26 2 8 1.5 91 6.5 9.5 74 
YF1I315 + bromoxynill MCPA 0. 1.5 + 0 . .5 21 I 6 14 91 70 95 80 
YFI131.5+bromoxyniI/MCPA 0.18+ 0 . .5 13 0 6 10 96 70 95 74 
YF1I42.5 0.18 10 I .5 6 90 73 95 70 
YFI142.5+bromoxyniIlMCPA 0.12.5+ 0 . .5 17 I .5 1.5 89 61 91 72 
YF11425+bromoxyni1lMCPA 0.1.5+ 0.5 17 0 8 9 94 79 9.5 72 
YF1I42S+bromoxyni1lMCPA 0.18+0..5 21 I 6 10 95 79 9.5 70 
Tralkoxydim + 2.4.D 0.12.5 + 0 . .5 19 I 6 7 91 64 89 67 
Tralkoxydim + 2.4·D 0.1.5 + 0 . .5 14 0 6 7 89 39 84 80 
Tralkoxydim + 2.4-D 0.18 + 0 . .5 12 I 6 10 91 .51 94 70 
YF1I31.5 + 2.4-D 0.12.5 + 0 . .5 14 0 6 7 8.5 2.5 90 66 
YFII315+2.... D 0.1.5+ 0 . .5 12 0 6 7 90 44 89 72 
YFI1315+2.... D 0.18+ 0 . .5 12 0 6 6 92 34 81 ty6 
YF1142.5 + 2 .... D 0.125 + 0 . .5 10 0 6 12 90 31 89 80 

~ 	 YFI1425 + 2,4-D 0.15 + 0 . .5 17 0 8 12 89 3.5 83 69 
YF11425+ 2,4-D 0.18+ 0 . .5 17 0 6 10 92 31 90 71 
Fenoxyprop-P-ethyl + 2.4-D 0.083 + 0 . .5 .5 0 20 II 91 29 71 79 
Clodinafop + 2.4-D + COC 0.0.5 + 0 . .5 1.5 0 II .5 96 4.5 90 71 
Control 42 
LSD (O.OS) 11 NS 4 NS NS 1.5 NS 17 
'YFI 13IS anti YF1142.5 aretralkoxydim fonnulations. TF803.5 (Supercharge) at 0 . .5% v/v arid AMS (Ammonium Sulfate) at .5% v/v were added to all treatments containing tralkoxydim fonnulations, 
bromoxyniVMCPA was applied as the commercial fonnulation, 2,4-D was applied as the ester fonnulation, COC = crop oil concentrate (Score) applied at 0.8% v/v. 



Alvin 1. Bussan, Susan B. and Chris 
Murphy. (Department Resources and Environmental Sciences, Montana State University, Bozeman 
59717) A field trial was conducted near Fort Benton, MT, to evaluate efficacy of carfentrazone and fluroxypyr for 
control of kochia when applied at different times in wheat. Previous research at MSU potential synergy 
of carfentrazone and for control Carfentrazone and fluroxypyr are seen as m~magelnellt 
alternatives to dicanlba and ALS inhibiting herbicides for kochia control. 

McNeal 1St, 2000 at 60 Ibs. per acre on a fallowed field. The field was 
chosen because it had been with dicamba in each of the previous five years, and had a recent history of 
lack of control of kochia after the dicamba applications. Herbicides were applied when kochia was in the puffball 
and 4 to 6 inch Puffball treatments were applied on May 28 at 7 am, with an air temperature of 57 F, a soil 
temperature of 55 F, winds at 5 50% cloud cover and surface soil moisture. Treatments applied at the 4 to 6 
inch stage occurred on June 14th at 7 am, with an air of65 F, a soil temperature of60 F, winds at 7 mph, 
75% cloud cover and no soil moisture. Drought conditions prevailed at the site throughout the growing season. 
Herbicide treatments were applied with a hand·held CO2 backpack sprayer with 10 GP A water at 40 psi at 3 mph. 
Herbicide effects are shown in Table 1. 

on and kochia 

Injury Stunting Control 

Treatment Rate Timing Jun-14-00 Jun-14-00 Jun-14-00 Jul-07-00 

(lb/a) % 

Weedy Check 0 0 0 0 

Carfen-*+ 0.0082 Puffball 0 0 72.5 35 

Fluroxypyr* 0.062 Puffball 0 0 80 77.5 

Fluroxypyr* 0.094 Puffball 0 0 76.3 76.3 

F1uroxypyr* 0:125 Puffball 0 0 80 78.8 

Carfen- + fluroxypyr*+ 0.0082+0.062 Puffball 0 0 87.5 72.5 

Carfen- + fluroxypyr*+ 0.082 + 0.094 Puffball 0 0 76.3 75 

Fluroxypyr + 2,4-0* 0.0374 +.1585 Puffball 0 0 72.5 63.8 

Fluroxypyr + 2,4-0* 0.0564 +0.235 Puffball 0 0 80 76.3 

Fluroxypyr + 2,4-0* 0.Q75 +0.3 J9 Puffball 0 0 76.3 76.3 

Carlen- + fluroxypyr and 2,4-0'+ 0.0082 + 0.062 +.1585 Puffball 0 0 87.5 68.8 

Carfen-*+ 0.0082 4"+ 0 0 80 68.8 

fluroxypyr* 0.062 411 + 0 0 46.3 40 

fluroxypyr* 0.094 4"+ 0 0 72.5 66.3 

fl uroxypyr* 0.125 4"+ 0 0 72.5 67.5 

Carfen- + fluroxypyr*+ 0.0082 +0.062 4"+ 0 0 47.5 42.5 

Carfen· +fluroxypyr*+ 0.0082 +0.094 4"+ 0 0 76.3 67.5 

fluroxypyr + 2,4-D* 0.0374 +.1585 4" + 0 0 53.8 45 

fluroxypyr + 2,4-D* 0.0564 +0.235 4"+ 0 0 61.3 56.3 

flllroxypyr + 2,4-D" 0.Q75 +0.319 4" + 0 0 76.3 66.7 

Carlen- + fluroxypyr and 2,4-0*+ 0.0082 + 0.062 +.1585 4"+ 0 0 83.8 75 

LSD (1';.05) 0 0 19.27 21.22 

Kochia control was slightly better, but not when herbicides were at the stage 
for most treatments. Carfentrazone alone was not for controlling kochia at either of application. 
Carfentrazone did not improve offluroxypyr that there was no additivity or synergy. Kochia 
control with fluroxypyr was not improved by the addition of2,4-D either. Fluroxypyr was equally effective at 0.062 
to 0.125 Ib/A aj. when to kochia in the puffball However, kochia efficacy increased with fluroxypyr 
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rate when applied to 4" kochia. Herbicide at the site was impacted by drought conditions, as little moisture 
was available. In addition, the kochia at the site were resistant to ALS-inhibiting herbicides and may have been 
resistant to dicamba. Greenhouse studies are being conducted to quantify susceptibilitylresistance ofkochia progeny 
from the site to dicamba and 
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~~~~~~==~=~ Brian M. Jenks, Denise M. and P. Willoughby. Central 
Research Extension Center, North Dakota State ND 58701) Spring wheat (Alsen) was seeded 
May 3 into 6-inch rows at 90 Ib/A in a conventional Individual were 10 by 30 ft arranged in a 
RCBD with three Treatments were applied XR8001 flat fan nozzles delivering 10 gpa at 40 
POl>terneI'geJlce treatments were applied on June:> with a CO2 sprayer. The weeds were 
yellow foxtail and wild buckwheat. The crop was harvested on 

Untreated 0 0 0 0 0 0 0 
Clodinafop + DSV 0.063 + 12.8 fl oz 0 0 95 96 0 0 0 
Clodinafop + DSV + 0.063 + 12.8 fl oz + 0 0 92 93 90 87 34 

bromoxynil & MCPAe 0.5 
+DSV+ 0.063 + 12.8 fl oz + 0 0 88 87 96 95 33 

thifensulfuron + 0.023 + 

MCPAester 038 
Fenoxaprop 0.05 5 0 96 95 0 0 0 
Fenoxaprop + 0.05+ 2 0 91 78 88 87 37 

bromoxynil & MCP Ae 0.5 

Fenoxaprop + 0.05+ 0 90 88 97 96 37 

thifensulfuron + 0.023 + 

MCPAester 0.38 

Tralkoxydim + 0.18+ 0 0 92 93 0 0 0 

Supercharge + 0.5%+ 

AMS 15 lbl lOO gal 

Tralkoxydim + 0.18+ 0 0 92 88 86 74 29 
bromoxynil & MCPAe + 0.5 + 

Supercharge + 0.5%+ 

AMS 151b1l00 gal 

Tralkoxydim + 0.18 + 0 0 87 79 95 95 34 

thifensulfuron + 0.023 + 

MCPAester+ 0.38+ 

Supercharge + 0.5%+ 

AMS 15 IbflOO gal 

Flucarbazone + NIS 0.025 + 0.25 % 14 5 88 85 83 92 29 

Flucarbazone + NIS + 0.025 + 0.25 % + 13 5 83 77 86 86 36 

bromoxynil & MCPAe 0.5 
Flucarbazone + NIS + 0.025+ 0.25 %+ 15 5 90 91 95 95 35 

thifensulfuron + 0.023 + 

ester 038 

Flucarbazone caused recovered by late July. All grass 
products provided good to excellent However, some tankmixes had lower 
control as the season In treatments without a the wild buckwheat pulled the 
wheat to the ground in no yield. Thifensulfuron was more effective on wild buckwheat than 
bromoxynil and MCPAe. Flucarbazone alone had activity on wild buckwheat. 
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Broadleaf weed control in spring wheat with carfentrazone tank mixed with other broadleaf herbicides. Don W. 
Morishita and Michael 1. Wille. (Division ofPlant Sciences, University of Idaho, Moscow ID 83303) A study was 
conducted at the University of Idaho Research and Extension Center near Kimberly, Idaho to evaluate broadleaf 
weed control in spring wheat ('Whitebird') With applied in tank mixture with other 
broadleafherbicides. Wheat was planted Aprilll, 2000, at a rate of 100 IblA. was a 
randomized complete block with four Individual plots were 8 by 25 ft. Soil type was a Portneuf silt 
loam (26% 64% 10% with 1.6% organic matter, 8.1 soil and CECof 16 meqlloo g soil. All 
herbicides were applied May 27 a sprayer equipped with 11001 flat fan 
nozzles calibrated to deliver 10 gpa. Environmental conditions at the time ofapplication were as follows: air and soil 
temperature 58 relative humidity 940/0, wind speed 0 and dew was Kochia and common 
lambsquarters were the two dominant weed species with average densities of35 and 28 plantslft2, respectively. Crop 
injury alone was evaluated I after treatment (DA1). Crop and weed control was evaluated 14 and 
37 OAT. Plots were harvested September 30 with a small-plot combine. 

Crop U:gury evaluations I DAT ranged from 3 to 13%. Injury was greatest with carfentrazone treatments that 
included either 28% UAN or ammonium sulfate (Table). By 14 OAT, carfentrazone tank mixed with LV ester 
or dicam.ba and 28% UAN were the only treatments with injury greater than 10%. At 37 OAT, no crop injury was 
obseIved. Kochia control at 14 and 37 OAT ranged. from 48 to 860/0. Fluroxypyr &. 2,4-0 + tnbenuron controlled 
kochia 86% 37 DAT while the best carfentrazone tank mix treatment with 2,4-0 amine and dicam.ba controlled 
kochia 71%. Kochia control with all other treatments was unacceptable (<700/0) 37 DAT. Common lambsqua.rters 
control from 96 to 100% and was not different among herbicide treatments at either evaluation date. Grain 

of the untreated check averaged 18 butA while grain yield among herbicide treatments from 29 to 39 
butA CUfentrazone + carfentrazone + amine with and without 28% UAN, and & 
2,4-0 + tnbenuron were among the highest yielding treatments. These data show that carfentrazone +2,4-0 or 
MCPA control common lambsquarters effectively and suppress to maximum yields. 
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Table. Weed 

IbiA ••_ ................................................. _ •••••_ •••••••••••••• 0/.,......._ ••••••••••••••••••••_.......................... bulA 
Ched< 0 0 0 0 0 0 0 18 
CarfmtraZOlle + 0.008 + 6 3 0 55 48 99 100 37 
2,4·D amine + 0.25 + 
nonionic surfactant 0.25%\l/v 

CarfmlrllZOlle + 0.008 + 10 5 0 61 Sj 99 99 37 
2,4.D amine + 0.25 + 
nonionic surfactant + 0.25%\11\1+ 
28%UAN 4%\1/\1 

CarfmtraZOlle + 0.008 + 10 4 0 69 56 96 100 29 
2,4·0 amine + 0.25 + 
nonionic surfactant + 0.25%\l/v + 
allUllonium sulfate :2 

CarfmtrsZOIle + 0.008+ 13 14 0 75 65 96 100 36 
2,4·0 LV ester + 0.25 + 
nonionic surfactant + 0.25%\11\1 + 
28%UAN 4%\1/\1 

CarfmtrsZOllc + 0.008 + II 6 0 59 SI 99 100 39 
MCPAllmine+ 0.375 + 

w nonionic surfactant + 0.25% \I/V + 
28%UAN 4%\1/\1 

CarfmtraZOllc + 0.008 + 8 13 0 81 71 100 99 29 
2,4.0 limine + 0.25 + 
dicamba+ 0.0625 + 
nonionic surfactant + 0.25%\l/v + 
28%UAN 4%\1/\1 

& 2,4·0+ 0.468 + 3 0 0 84 86 99 100 37 
+ 0.0059 + 

nonionic surfactant 0.25%v/v 
!I ns 12 22 os ns 14 

CCllUllon 



~~~Q!l.l~~~~~~l!Qj~l!gmg~L.ill.Jnj~~m~~~. Don W. Morishita and Michael 1. 
Wille. Falls and Extension University Falls, ID 83303-1827) A was 
initiated near Paul. Idaho to compare postemergence herbicides applied at three growth stages for wild oat control in 
spring wheat ('WB 936R'). Wheat was planted April 9, 2000, at 128 lbl A. Soil type at this location was a Ponneuf 
silt loam (19% sand., 71% silt, and 10% clay) with a 7.8 1.5% matter, and CEC of 15 meqll00 g soil. 

of this stndy was a randomized complete block with four replications. lndividnal plots were 8 
by 25 ft. Herbicides were applied with a bicycle-wheel sprayer calibrated to deliver 10 gpa 
11001 flat fun nozzles. Information on environmental conditions at each is shown in Table I. Crop injury 
was evaluated 12 after the last treatment (DALT) was applied (June when wild oat control was 
evaluated June 29. The crop was harvested August 16 with a combine. 

AppIiCilticu dille 5/13 5120 5126 
Applicaticu timing 2to3 leaf 4to 5 leaf 6to 7 leaf 
Airtemperatme (F) 68 57 45 
SoiI~(F) 60 52 46 
Relativebmnidity ("A» 68 82 92 
Wmd speed(.) 4 5 4 
Cloud CO'\'"a (%) 70 15 0 

Crop iJYu.ry ranging from 3 to 13% was observed across herbicide treatments 12 DALT. Highest injury was 
observed with fenoxaprop applied at the 4 to 5 leaf stage. By 33 DALT, the highest injury level was only 6%. Wild 
oat control was most consistent with clodinafop applied at the 4 to 5 leafor 6 to 7 leafgrowth stage and averaged 94 
and 9()O/o., respectively. Next wild oat control treatment was fenoxaprop (81%) applied at the 4 to 5 leaf 
stage. Wild oat control with tralIroxydim declined as wild oat growth stage increased. Tank mixing carfen:trazone 
-withdOdinafop or fenoxaprop did not rednce wild oat control compared to either clodinafop or fenoxaprop alone 
aPPlied at the same (2 to 3 leaf). However, tank mixing carfentmzone with tralIroxydim and imazametbabenz 
reduced wild oat control to ttalkoxydim or imazametbabenz All herbicide treatments had 
higher yields than the untreated which yielded 20 bulA Highest and most consistent yields among groups of 
herbicides were with the treatments. Yields from all other herbicide treatments decreased with 
applications at later growth stages. 
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iblA % hulA 
Oled 0 0 0 20 
Clodinafop + 0.05 + 2-3 leaf 4 76 79 

Score 10.2 fI oziA 
Clodinafop + 0.05 + 4-5 leaf 9 6 94 74 
Smre 10.2 fi oziA 

Clodinafop + 0.05+ 6-7 leaf 5 4 90 63 
Score 10.2 fl oziA 

Clodinafop + 0.05 + 2-3 leaf 8 70 78 
carfentrazooe + 0.008+ 

Score 10.2 fioziA 
Fenol?lPl'op 0.1 2·3 leaf 6 3 79 76 
Fenoxaprop 0.1 4-5 leaf 13 3 81 56 
Fenoxaprop 0.1 6-7 leaf 8 4 69 53 
Fenoxaprop + 0.1 + 2-3 leaf 6 0 79 76 
carfentrazooe 0.0008 

TraJkoxydim + 0..24+ 2-3 leaf 8 0 75 70 
SuperdIarge + 0.5% vlv + 
ammonium suIfiI1e 2 

0.24+ 4-5 leaf 5 3 65 55 
0.5% vlv + 
2 

TraJkoxydim + 0.24+ 6-7 leaf 4 0 30 38 
Supen:batge + 0.5% v/v + 
ammonium suIfiI1e 2 

TraJkoxydim + 0.24+ 2-3 leaf 6 0 61 78 
~e+ 0.008+ 

0.5% vlv + 
2 

Ima'l3TD!'d!abem: + 0.41 2-3 leaf 3 0 56 51 
NIS 0.25%vlv 
Ima~habem: + 0.4] + 2-3 leaf 3 0 44 50 
carfentrazooe + 0.008+ 
NIS O..25%vlv 

BAY MKH6562 + 0.027+ 2-3 leaf 5 6 69 67 
NIS O.25%vlv 
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Wild oat control in spring wheat with fenoxaprop tank mixed with broadleafherbicides. Don W. Morishita Gale 
Harding, and Michael 1. Wille. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 
83303-1827) A study was conducted in irrigated spring wheat ('Penewawa') near Rexburg, Idaho to evaluate 
fenoxaprop tank mixtures with broadleaf herbicides for wild oat control. Wheat was planted April 3, 2000, at 114 
lbl A seeding rate. Experimental design was a randomized complete block with four replications and individual plots 
were 8 by 25 ft. All herbicides were applied May 19, 2000, with a COz-pressurized bicycle-wheel sprayer calibrated 
to deliver 10 gpa using 1100 1 flat fan nozzles. Wild oat growth stage at application was 2 to 4 leaf and density 
averaged 24 plants/if. Environmental conditions at application were as follows: air temperature 60 F, soil 
temperature 58 F, relative humidity 720/0, wind speed 6 mph, and 100% cloud cover. Crop injury was evaluated 
visually 7 days after treatment (OAT) and again 63 OAT along with wild oat control. Grain was harvested August 
22 with a small-plot combine. 

No crop injury was observed 7 OAT (data not shown) and only slight injury (4%) was observed 63 OAT (Table). 
Wild oat control using fenoxaprop alone or fenoxaprop tank mixtures was not different. Overall wild oat control 
averaged 7~1o among these treatments. Wild oat control with tralkoxydim at 0.18 and 0.241b1A tank mixed with 
bromoxynil & MCPA at 0.5 IbIA averaged 61%; and irnazarnethabenz + difenzoquat at 0.23 + 0.5 IbiA controlled 
wild oat 45%. All herbicide treatments had yields higher than the check (29 butA). Fenoxaprop alone and 
fenoxaprop tank mix treatments bad yields ranging from 114 to 139 butA and were not different from one another. 
Both rates of tralkoxydim tank mixtures and the irnazarnethabenz + difenzoquat combination bad grain yields lower 
than five of the fenoxaprop treatments. 

134 




Table. C~ injury, wild oat <XJDtro1. and barl~ yje1d with feno~rop tank mixed with broadleafherbicides, near Rexburg. Idaho. 

Tre:alIllQIt' Rate Crop injury Wild oat <XJOtro1 Yield 
IblA % bulA 

OIedc 29 
Fenoxaprop 0.10+ 0 79 134 
Fenoxaprop + 0.10 + 0 74 122 
thifensulfuron & tribenuron + 0.0188 + 
NlS 0.25%v/v 

Fenoxaprop + 0.10 + 0 83 123 
thifeosulfuron + 0.0188+ 
NIS 0.25%v/v 

Fenoxaprop + 0.10+ 4 76 127 
thifeosulfuron + 0.0188 + 
MCPALVE+ 0.375 + 
NIS 0.25%v/v 

Fenoxaprop + 0.10+ 4 89 134 
thifeosulfuron + 0.0089+ 
fluroxypyr + 0.089+ 
NIS 0.25%v/v 

Fenoxaprop + 0.10+ 4 83 138 
thifeosuJfurcn + 0.014+ 
1Iuroxypyr + 0,(>625+ 
NIS 0.25%viv 

Fenoxaprop + 0.10+ 3 74 122 
bromoxynl & MCPA 0.5 

Fenoxaprop + 0.10+ 0 73 136 
bromoxynil 0.25 

Fenoxaprop + 0.10+ 3 84 125 
MCPALVE 0.375 

Fenoxaprop + 0.10+ 0 85 128 
fluroxypyr 0.125 

Fenoxaprop + 0.10+ 0 80 114 
MCPALVE+ 0.375+ 
fluroxypyr 0.125 

Fenoxaprop + 0.10+ 0 71 114 
brcmoxynil + 0.25+ 
fluroxypyr 0 .125 

Fenoxaprop + 0.10+ 0 74 139 
tbifl7J$Ulfimn + 0.014+ 
bromoxynil + 0.25+ 
NIS 0.25%viv 

TraIkox:ydim. + 0.18+ 0 58 99 
bromoxynil & MCPA + 0.5 + 
Turbocharge«J + O.5%viv+ 

ammmium sulfid.e 2.0 
T raIkox:ydim. + 0.24+ 0 63 107 

brcmoxynil&.MCP A + 0.5 + 
Turbocharge® + O.5%viv+ 

ammonium sulfid.e 2.0 
Imazamethabeoz + 0.23 + 0 45 n 
difenmquat+ 0.5 + 
NIS 0.25%viv 
LSD~0.05~ os 11 26 

'Bromoxynil & MCPA is a oommert:ial premixed fonnu1alion and thifeosulfuran & tribenuroo is a 00IDIDCl"Cia1 pnmixed formulation. NlS = 
noaioaic smf.lcXaDL: TwbochargeC> is a Jm¥ietary adjuv:mL . 
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The effect of application timing on wild oat control with different grass herbicides in spring wheat. Traci A Rauch, 
Donald C. Thill and Mike Hubbard. (plant Science Division, University ofIdaho, Moscow, ID 83844-2339 and 
Kootenai Valley Farm and Research, Bonners Ferry, ID 83805) Two studies were established in 'Westbred 926' 
hard red spring wheat near Bonners Ferry, ID to exaJJline wild oat control and wheat yield with different application 
timings of grass herbicides. Experiment one was a split-plot design with four replications. Main plots were 
herbicide treatments (16 by 30 ft) and the subplots were application timing (8 by 30 ft). In experiment two, plots 
were 8 by 30 ft arranged in a randomized complete block design with four replications. In both experiments, all 
herbicide treatments were applied with a C~ presswized backpack sprayer calibrated to deliver 10 gpa at 40 psi and 
3 mph (Tables 1 and 2). The entire plot areas were oversprayed with thifensulfuronltribenuron at 0.0191b/A on June 
6, 2000. Wheat injury was evaluated visually on June 7 and 26,2000 for experiment one and June 5, 12 and 21, 
2000 for experiment two. Weed control was evaluated visually on June 26 and July 12 and 25, 2000 for experiment 
one and July 7 and 24, 2000 for experiment two. In both experiments, wheat seed was harvested with a small plot 
combine from a 5 by 27 ft area in each plot on August 31, 2000. 

Table 1. Application and soil data for experiment one. 

Application date 
Growth stage 

Spring wheat 
Wild oat 

Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover (%) 

Soil temperature at 2 in (F) 

pH 

OM(%) 

CEC (meqlIOOg) 

Texture 


May 27, 2000 

2 to31eaf 
1 to 3 leaf 

72 
40 
4,S 
o 

62 
5.2 
15.4 
31 

loam 

June 13, 2000 


2 tiller 

5 to71eaf 


63 

49 

o 

75 
62 

Table 2. Application and soil data for experiment two. 

Application date 
Growth stage 

Wheat 
Wild oat 

Air temperature (F) 
Relative humidity (%) 
Wind (mph, direction) 
Cloud cover (%) 
Soil temperature at 2 in (F) 
pH 5.2 
OM(%) 15.4 
CEC (meqllOOg) 31 
Texture loam 

May 27, 2000 


2 to31eaf 

1 to 3 leaf 


73 

48 

0 


40 
62 

June 5, 2000 


5 to 6 leaf 

4 to 5 leaf 


74 

51 

0 


70 

65 


June 13, 2000 


2 tiller 

6to71eaf 


62 

49 

0 


60 

62 


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

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

Table $. Wild oat control and wheat yield with two applicatioh timings ofgrass hezbicides (experiment one). 

lmazamethahenz 0.47 1 to3leaf 29 552 
lmazamethahenz 0.47 5 to71eaf 32 490 
lmazamethahenz + difenzoquat 0.235 +0.5 1 to31eaf 30 595 
lmazamethahenz + difenzoquat 0.235 +0.5 5 to71eaf 44 890 
Fenoxaprop 0.083 1 to 3 leaf 57 1157 
Fenoxaprop 0.083 5to71eaf 75 885 
Clodinafop 0.05 1 to 3 leaf 76 897 
Clodinafop 0.05 5 to 7 leaf 86 1108 
Tralkoxydim 0.24 1 to3 leaf 59 701 

0.24 5to7leaf 65 851 
0.027 1 to3leaf 60 958 

Flucarbazone-sodium 0.027 5 to71eaf 92 1121 
UlltTeated check 1 to31eaf 488 
Untreated check 5 to 7 leaf 456 

21 405 

Table 4. Wild oat oontrol and wheat yield with three application timings of gJ1ISS hezbicides (experiment two). 

lmazamethahenz 0.31 1 to 3 leaf 0 0 24 1300 
lmazamethahenz 0.31 4to5 leaf 6 0 20 1581 
Imazamethahenz 0.31 6 to 7 leaf 0 11 44 1920 
Fenoxaprop 0.062 1 to 3 leaf 0 0 32 2033 

0.062 4to 5 leaf 0 0 46 2259 
0.05 1 to 3 leaf 0 0 73 2365 

Clodinafop 0.05 4to 5 leaf 0 0 79 2559 
Clodinafop 0.05 6 to 7 leaf 0 1 93 2775 
Tralkoxydim 0.18 4to 5 leaf 0 0 49 2168 
Tralkoxydim 0.18 6to71eaf 0 0 56 1926 
Flucarbazone-sodium 0.027 1 to31eaf 0 0 50 1958 
Flucarbazone..sodium 0.027 4to:5 leaf 10 2 78 2736 
Flucarbazone..sodium 0.027 6to71eaf 0 16 97 2833 
Untreated check 1065 

2 4 16 474 

applied at 0.32 qtfA 
0.5% v/v was applied 

bApplication timing based on wild oat growth stage. 
'July 24, 2000 evaluation date. 
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The effect of grass herbicides combined with carfentrazone, fluroxypyr, and 2,4-D on weed control in spring wheat 
Traci A. Rauch and Donald C. Thill. (plant Science Division, University ofIdaho, Moscow, ill 83844-2339) Two 
studies were established in 'Westbred 926' hard red spring wheat to examine crop response and weed control with 
grass herbicides combined with carfentrazone, fiuroxvpyr, and 2,4-D. Plots were 8 by 30 ft arranged in a 
randomized complete block design 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 (fable 1). Wheat injury was 
evaluated visually on June 7, 2000 for experiment one and June 14 and 28, 2000 for experiment two. Weed control 
was evaluated visually on July 12 and 25, 2000 for experiment one and June 28 and July 20, 2000 for experiment 
two. In experiment two, wheat seed was harvested with a small plot combine from a 4.1 by 27 ft area in each plot 
on August 18, 2000. Experiment one was not harvested due to poor wild oat control throughout the entire study. 

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

Application date 
Growth stage 

Spring wheat 
Wild oat 
Cat.chweed bedstraw 
Common Iambsquarters 
White campion 

Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover(%) 

Soil temperature 312 in (F) 

pH 

OM(%) 

CEC (meql100g) 

Texmre 


Experiment one 

May 25, 2000 


1 to 2 leaf 

1 to 2 leaf 

lto3in 


lto4in 

62 

53 

1,S 


5 

53 

5.2 

15.4 

31 


loam 


Experiment two 

June 5, 2000 


3 to 4 tiller 
1 to 2 tiller 

3to4in 

74 
56 
o 


99 

57 

4.7 

3.6 

19 


silt loam 


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

In experiment two on June 14, fenoxaprop and clodinafop treatments injured wheat 10 to 11% and 3 to 7%, 
respectively (Table 3). By June 28, no injury was visible from any treatment (data not shown). All2,4-D (amine or 
ester) treatments controlled common lambsquarters 98 to 99<'10, while fiuroxypyr treatments controlled common 
lambsquarters 61 to 78%. Any combination with fiuroxypyr did not affect wild oat control (84 to 99%) compared 
the grass herbicide alone (81 to 99%). 2,4-D ester and amine (0.75 lbl A) in combination with clodinafop (without 
fiuroxypyr) reduced wild oat control 21 and 250/0, respectively, compared to clodinafop alone. Wheat yield for all 
treatments was greater than the untreated check except fluroxypyr and 2,4-D (amine and ester) alone. Seed yield of 
wheat treated with clodinafop + fluroxypyr + 2,4-D amine was greater than all grass herbicides alone, fenoxaprop 
and tralkoxydim with fluroxypyr, and clodinafop in combination with the high rates of 2,4-D amine and ester. 
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Table 2. Weed cootrol with catfentrazone alone or combined with other grass herllicides in spring wheat (experiment one). 

Carfent:ra:zone 
Clodinafop 
Clodinafop + carfentrnzone 
Diclofop 
Diclofop + carfentrazone + UAN 
lmazamethabenz 
Imazamethabenz + carfentrazone 
Imazamethabenz + carfentrazone + UAN 
lmazamethabenz + difenzoquat 
Imazamethabenz + difenzoquat + carfentrazone 
Fenoxaprop 
Fenoxaprop + carfentrazone 
Fenoxaprop + carfentrazone + MCPA ester 
TraIkoxydim + TF8035 
TraIkoxydim + carfentrazone 
TraIkoxydim + carfenuazone + TF803S 
TraIkoxydim + carfentrazone + MCPA ester + 

TF8035 
Untreated check 

0.008 48 
0.05 

0.05 +0.008 54 
1.0 

1.0 + 0.008 + 4% v/v 39 
0.375 

0.375 + 0.008 SO 
0.375 + 0.008 + 4% v/v 46 

0.375 +0.5 
0.375 + 0.5 + 0.008 44 

0.078 
0.078 + 0.008 54 

0.078 + 0.008 + 0.375 75 
0.188+0.5%v/v 

0.188 + 0.008 34 
0.188 + 0.008 + 0.5% vlv 50 
0.188 + 0.008 + 0.375 + 

0.5%vlv 80 

35 
64 

48 46 
10 

35 19 
12 

31 14 
35 IS 

30 
38 25 

42 
34 39 
40 60 

10 
25 15 
31 18 

49 31 

was 
Crop oil conoentrate (Score) was applied at 0.32 CP;!A with clodinafop. UAN is urea ammonium nitrate. Ammonium sulfate was applied 3115 
Ib/l00 with tn\koxydim. TF8035 is a crop oil coocentratelnon-ionic surfactant blend (Supercharge). Rates for MCPA treatments are in Ib 
aelA 

12. 2000 evaluation date. 

2000 evaluation date. 


Table 3. Crop response, weed control and wheat yield with fiuroxyp)T and 2,4-D alone or combined with other grass herllicides in spring whe:at 
(experiment two). 

Fluroxyp)T 0.125 0 64 599 
2.4-Damine 0.375 0 98 1018 
2,4-D ester 0.375 0 99 1003 
Fenoxaprop 0.83 10 99 2118 
Fenoxaprop + fluroxyp)T 0.83 +0.125 11 69 97 2134 
TraIkoxydim 0.24 1 81 2119 
TraIkoxydim +flmoxyp)T 0.24+0.125 4 61 84 2211 
Clodinafop 0.05 4 99 1767 
Clodinafop + fluroxyp)T 0.05 +0.125 7 60 99 2318 
Clodinafop + fiuroxyp)T 0.05 +0.25 5 78 99 2346 
ClodinafOp + 2,4-D amine 0.05 +0.375 4 99 94 2716 
Clodinafop + 2,4-D amine 0.05+0.75 6 98 74 2140 
Clodinafop + 2-4 D ester 0.05 +0.375 .5 99 96 2814 
Clodinafop + 2,4-D ester 0.05 +0.75 4 99 78 2142 
Clodinafop + fluroxyp)T + 2,4·D amine 0.05 + 0.125 + 0.25 3 99 97 2918 
Clodinafop + fluroxyp)T + 2,4-D ester 0.05 + 0.125 + 0.25 5 99 99 2613 
Untreated check 746 

LSD (0.05) 3 10 8 643 

clodinafop. Ammonium sulfate at 17 lb/loo 
tralkoxydim. Rates fur MCrA treatments are 

bJune 14,2000 evaluation date. 
<June 28, 2000 evaluation date. 
4July 20, 2000 evaluation date. 
'Wheat yield was low due to hail. 
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Weed control in glyphosate-resistant spring wheat. Traci A Rauch and Donald C. Thill. (plant Science Division, 
University ofIdaho, Moscow, ID 83844-2339) A study was established near Genesee, ID in 'Bobwhite' 
glyphosate-resistant spring wheat to examine crop response and weed control with different timings of glyphosate 
applied alone or combined with other herbicides. Plots were 8 by 30 ft arranged in a randomized complete block 
design with four replications. All herbicide treatments were applied with a CO2 pressurized backpack sprnyer 
calibrnted to deliver 10 gpa at 30 psi and 3 mph (fable 1). Wheat injury was evaluated visually on June 6 and 19, 
2000. Weed control was evaluated visually on June 19, July 11 and 28, 2000. Wheat seed was harvested with a 
small plot combine from a 4.1 by 27 ft area in each plot on August 29, 2000. 

Table 1. Application and soil data. 

Application date 
Spring wheat growth stage 
Wild oat growth stage 
Common Iambsquarters growth stage 
Air temperature (F) 
Relative humidity (%) 
Wind (mph, direction) 
Cloud cover (%) 
SoiL temperature at 2 in (F) 
pH 
OM(%) 
CEC (meql100g) 
Texture 

June 1, 2000 

4to 5 leaf 


3 leaf 

lto3in 


63 

55 

1,E 

o 

65 
5.1 

2.4 

21 


silt loam 


June 9, 2000 

5 to 8 leaf 

5 to 8 leaf 


6in 

63 

62 

o 


99 

55 


Glyphosate (r) with thifensulfuronltribenuron injured wheat 16% on June 6, 2000 (fable 2). No injury was visible 
by June 19 (data not shown). Wild oat control ranged from 92 to 99"10 for all treatments. All treatments controlled 
common lambsquarters 99"10 except all rates ofglyphosate (r) applied alone at either timing (85 to 89"10). Wheat 
seed yield was lowest for the untreated check at 4235 lbl A but did not differ from any treatment. 

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

Weed control· 

Application Wheat Common Wheat 


Treatment' Rateb timingC injuryd Wild oat lambsquarters yield 

lb/A --0/0-- lb/A 


Glyphosate (r) 0.375 3 leaf 0 92 89 5630 

Glyphosate (r) 0.56 3 leaf 0 92 89 6066 

Glyphosate (r) 0.75 3 leaf 0 92 88 5158 

Glyphosate (r)+ dicamba 0.357+0.06 3 leaf 0 99 99 4547 

Glyphosate (r)+ thifen/triben 0.375 + 0.014 3 leaf 16 99 99 4678 

Glyphosate (r)+ bromoxynil 0.375 +0.25 3 leaf 0 99 99 5359 

Fenoxaproplsafener 0.083 3 leaf 0 99 3929 

Glyphosate (r) 0.375 5to 8 leaf 0 96 85 4731 

Glyphosate (r) 0 .56 5 to 8 leaf 0 96 85 5617 

Glyphosate (r) 0.75 5 to 8 leaf 0 96 86 5447 

Glyphosate (r)+ 2,4-D ester 0.375 +0.25 5 to 8 leaf 0 99 99 5301 

Glyphosate (r)+ glyphosate (r) 0.375 + 0.375 3leaf+ 5 to 8 leaf 0 99 99 5590 

Glyphosate (r)+ glyphosate (r) 0.75 +0.75 3 leaf+ 5 to 8 leaf 0 99 99 5705 

Glyphosate (t) 0 .75 5 to 8 leaf 0 99 99 5128 

Tralkoxydim 0 .24 5 to 8 leaf 0 99 4870 

Untreated check 4235 


LSD (0.05) NS 4 NS 
Density (Plantsl~) 4 49 

"Glyphosate (r) is the Roundup Ultra formulation. Glypbosate (t) is the Touchdown formulation. lbifen/triben is the commercial formulation of 
thifensulfuronltribenuron and was applied with a 90% non-ionic surfactant (R-ll) at 0.25% v/v. TraIkoxydim was applied with ammonium 
sulfute at 17lbllOO gal and crop oil concentratelnon-ionic surfactant blend (Supercharge) at 0.5 % v/v. 
~ for all glyphosate treatments are in lb ae/A 
'Application timing based on the wild oat growth stage. 
dJune 6, 2000 evaluation date. 
'July 11,2000 evaluation date. 
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and Donald C. Thill. 
83844-2339) A study was conducted near Idaho to evaluate control ofbroadleafweeds in spring wheat 
with carfentrazone in combination with other bmadleaf heroicides. Plot size was 8 by 30 it, arranged in a 
randomized complete block design with four replications. Heroicide treatments were applied with a backpack 
sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Weed control was evaluated visually on June 6, 

and 2000. Wheat was harvested on August 22, 2000 from a 4.2 by 27 ft area of each plot. 

Hmbit (LAMAM) 

Field penny= (TIlLAR) 

Ca!chweed bedstraw (GALAP) 

Common lambsquarter (CHEAL) 


Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover (%) 

Soil te:mperature at 2 in (F) 


pH 

OM (%) 

CEC (meqllOOg) 

Texture 


4to 5 leaf 
2 leafto 6 in.. 1all 
2 leafto 4 in.. tall 
1 to6 in.. tall 
1 to 4 in.. tall 
59 
70 
3,NW 
10 
58 
5.2 
2.5 
17 
Silt loom 

Wheat with treatments containing UAN however, was (32%) with 
fluroxypyr/2,4-D + thifensulfuronltribenuron (Table Renbit control from 0 to 760/0, and was quite 
variable among treatments due to high and variation in henbit growth at the time of heroicide 
application. Field pennycress control was 92 to 100010 with all treatments except carfentrazone in combination 
with MCP A, fiuroxypyrlMCPA ester, bromoxynillMCPA ester, and MCP A ester alone. Catchweed bedstraw 
control was best with carfentrazone in combination with ester (89%), MCPA amine (84%), and 
fluroxypyrlMCP A ester (85%). Carfentrazone + and MCPA ester common 
lambsquarter 76 and 79%, respectively, while all other treatments controlled common lambsquarter 90 to 100%. 
Wheat yield ranged from 5477 to 6608 lbl A and no treatment differed from the untreated check. 
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Table 2. Weed control and wheat yield with carfentrazone in cornbination with boadleafherbicides. 

Treatment' Rate 
Ib/A 

Wheat 
injuryb 

% 

Control' 
LAM AM THLAR OALAP CHEAL 
•••••.••••••.•••••••••••••__•••_._0/.,.-_..._.._.._._...._.........-. 

Wheat 
yield 
Ib/A 

Canentrazone + 2,4·0 amine + NIS 
Canentrazone + 2,4·0 arnine + NIS + UAN 
Canentrazone + 2,4·0 amine + NIS + AMS 
Carfentrazone + 2,4·0 ester + NIS + UAN 
Canentrazone + MCPA amine + NIS + UAN 
Carfentrazone + fluroxypyr + NIS + UAN 
Canentrazone + fluroxypyrl2,4·0 + NIS + UAN 
Carfentrazone + fluroxypyrlMCPA ester + NIS + UAN 
Canentrazone + thifensulfuronltribenuron + NIS + UAN 
Fluroxypyrl2,4·D + thifensulfuronltribenuron + NIS 
Bromoxynil/MCP A ester 
MCPAester 
Carfentrazone + brornoxynil 
Carfentrazone + brornoxynil/MCPA ester 
Untreated check 

0.008 + 0.25 
0.008 + 0.25 
0.008 + 0.25 
0.008 + 0.25 

0.008 + 0.375 
0.008 + 0.062 
0.008 + 0.312 
0.008 + 0.333 
0.008 + 0.014 
0.467 + 0.014 

0.5 
0.5 

0.008 + 0.187 
0.008 + 0.187 

0 
10 
8 

24 
10 
10 
10 
20 
10 
32 
0 
5 
4 
0 

0 
3 
0 

68 
31 
0 
0 

74 
0 

76 
0 
0 

77 
28 

100 
100 
94 
99 
79 
99 
100 
84 
98 
92 
92 
79 
92 
88 

21 
0 
0 
89 
84 
0 
0 

85 
0 

70 
0 
0 

74 
35 

99 
99 
95 
98 
92 
100 
100 
90 
100 
100 
94 
79 
95 
76 

6608 
6391 
5891 
6021 
6134 
6349 
6269 
5723 
6262 
6274 
6138 
5477 
6259 
6149 
5833 

.s:>o 
IV 

LSO (0.05) 
Plants/ft2 

17 7 4 8 
21 2 2 

'NIS is 90% nonionic surfactant (R·II) applied at 0.25% vlv. UAN is urea arnmoniurn nitrate applied at 4% v/v. AMS is liquid arnmoniurn sulfate applied at 171b/l00 gal. 
fluroxypyrlMCPA, thifensulfuronltribenuron, and brol11oxynil/MCPA were applied as the cornmercial formulations. 
b June 13 evaluation . 
'June 27 evaluation. 

5 
3 

Fluroxypyr/2,4.0, 
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~~~~~~~~~~~;1i~~~~~:~~~~~~~ M Reed and DonaldC of Idaho, ID A 
study was conducted near Moscow, Idaho to evaluate control of wild oat in spring wheat with fenoxaprop plus 
fenchlorazole (safener) alone and in combination with broadleafherbicides. The was a 
nmdomized complete block with three replications and plot size was 8 by 30 it HeIbicide treatments were applied 
on May 26, 2000 with a CQz backpack sprayer calibrated. to deliver 10 gpa at 30 and 3 mph (Table 1). Wild oat 
control was rated visually at heading on July 2000. Wheat was barvested at maturity from a 4.2 by 27 ft: area of 
each plot. 

Table J. Application iofOl.'Dlation. 

alone or with broadleafherbicides controlled. wild oat l000"{' by heading 
Tratlkoxvclim and clodinafop controlled wild oat 50 and 750/0, All treatments had S1.g1lttlC:antly 
wheat yield than the control Wheat yield for all combined with herbicildes 
and for c1od.inafop + bromoxynillMCPA did not differ from each other and from 2209 to 2505 lblA Wheat 
yield for bromoxynillMCPA + thifensulfuron was 1.5 times greater than the control but less than all other 
treatments. 

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

Wild oat stage 

Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover (%) 

Soil temperarure at 2 in (F) 


pH 

OM(%) 

CEC (roeqfloog) 

TexIme 


4106 
3104 leaf 
62 
70 
3,SW 
100 
60 
5.2 
2.5 
17 
Sihloam 

Untreated 
Fenoxaprop/safener 
Fenoxaprop/safener + thifensulfuron/tribenuron + NIS 
Fenoxaprop/safener + thifensulfuron + NIS 
Fenoxaprop/safener + thifensulfuron + MCPA ester + NIS 
Fenoxaprop/safener + thifensulfuron + fluroxypyr + NIS 
Fenoxaprop/safener + thif"ensulfuron + fluroxypyr + NIS 
Fenoxaprop/safener + bromoxyniJIMCP A 
Fenoxaproplsafener + bromoxynil 
Fenoxaprop/safener+ MCPA ester 
Fenoxaprop/safener + fluroxypyr 
Fenoxaprop/safener + fluroxypyr + MCPA ester 
Fenoxaprop/safener+ bromoxynil + fluroxypyr 
Fenoxaprop/safener + bromoxynil + thifensulfuron + NIS 
Tral.koxydim + bromoxynillMCP A + COCINIS 
Clodinafop + bromoxynillMCPA + COC 
BromoxynillMCP A + thifensulfuron 

applied at 0.25% v/v. COCINIS is a crop 
(Score) applied a1 0.8% v/v. 

0.083 

0.083 +0.019 

0.083 + 0.019 


0.083 + 0.019 + 0.375 

0.083 + 0.009 + 0.089 

0.083 +0.014 + 0.063 


0.083+0.5 

0.083+0.25 


0.083 + 0.375 

0.083 + 0.157 


0.083 + 0.157 + 0.375 

0.083 + 0.25 + 0.089 

0.083 + 0.25 + 0.014 


0.0179+0.5 

0.05 + 0.5 

0.5+0.014 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
SO 
75 
o 

697 
2576 
2447 
2505 
2252 
2349 
2374 
2495 
2465 
2408 
2223 
2405 
2340 
2209 
2134 
2465 
1017 

143 


http:0.083+0.25


Comparison of imazamethabenz and difenzoguat to other postemergence wild oat herbicides in spring wheat. 
Matthew J. West, Don W. Morishita, and Michael J. Wille. (Twin Falls Research and Extension Center, University 
of Idaho, Twin Falls, ID 83303-1827) A study was conducted in sprinkler irrigated spring wheat ('WB 936R') to 
compare several herbicide combinations for wild oat control. The experiment was located near Paul, ID in wheat 
planted April 10,2000, at a seeding rate of 100 Ib/A. Soil type at this location was a Portneufsilt loam with a 7.8 
pH, 1.5% organic matter and CEC of 15 meq/I 00 g soil. All herbicides were applied with a COrpressurized 
bicycle-wheel sprayer calibrated to deliver 10 gpa using 1100 I flat fan nozzles. The experimental design was a 
randomized complete block with four replications and individual plots were 8 by 25 ft. All herbicides were applied 
May 13 with the following environmental conditions: air temperature 60 F, soil temperature 50 F, relative humidity 
63%, and 4 mph wind speed. Wild oat density averaged 20 plants/fr. Crop injury was evaluated visually May 20 
and crop injury and wild oat control was evaluated June 29. Wheat was harvested August 17 with a small-plot 
combine. 

Slight spring wheat injury was observed with several treatments, however injury was 5% or less by June 29 (Table). 
Wild oat control ranged from 63 to 93% and was best with fenoxaprop, 0.24Ib/A tralkoxydim, clodinafop, 0.47Ib/A 
imazamethabenz + AMS, and BAY MKH6562. Grain yield in treated plots was higher than the check except for 
0.235 Ib/A imazamethabenz + dic1ofop, and 0.156 lb/A imazamethabenz + AMS. 

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

Cro!! injun' 

Treatment" Rate 5/20 6/29 Wild oat control Yield 


Ib/A % bulA 
Check 0 0 0 42 
Imazamethabenz + 0.47+ 0 3 71 67 

NIS 0.25%v/v 
Imazcmethabenz + 0.47 + 0 0 86 76 
NIS+ 0.25%v/v + 
ammonium sulfate 2 

Imazemethabenz + 0.235+ 3 0 68 70 
Difenzoquat + 0.5+ 
NIS 0.25%v/v 

Imazemethabenz + 0.235 + 0 0 68 89 
Difenzoquat + 0.5 + 
NIS+ 0.25%v/v + 

ammonium sulfate 2 


Imazemethabenz + 0.156+ 0 0 63 67 
NIS+ 0.25% v/v + 
ammonium sulfate 2 

Clodinafop + 0.05 + 0 0 86 90 
Score 0.8 

Tralkoxydim + 0.18 + 3 0 70 71 
Supercharge + 0.5+ 
ammonium sulfate 2 

Tralkoxydim + 0.24 + 0 0 83 77 
Supercharge + 0.5 + 
ammonium sulfate 2 

Fenoxaprop 0.1 3 0 86 72 

BAY MKH6562 + 0.027 + 0 5 84 72 

NIS 0.25%v/v 
LSD (0.05) 3 ns 10 24 

"NIS - nonionic surfactant; Score and Supercharge are proprietary adjuvants. 
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~~~~~~~~~~~~.Q.1!!~~~~~ITlll~:Q..§m;!UiL~~' Don W. Morishita and Michael J. 
University ofIdaho, Twin Falls, ID 83303-1827) A study was 

Idaho to compare herbicidesappJied at three growth for wild oat control in 
Wheat was planted April 9, 2000, at 128 Ib/A. Soil at this location was aPortneuf 

silt loam (19% 71% silt, and 10% clay) with a 7.8 pH, 1.5% matter, and CEC of 15 meq/lOO g soil. 
Experimental design was a randomized complete block with four replications. Individual plots were 8 by 25 ft. 
Herbicides were applied with a COrpressurized bicycle-wheel sprayer calibrated to deliver 10 gpa using 11001 flat 
fan nozzles. Infonnation on environmental conditions at each application is shown in Table L Crop injury was 
evaluated 12 after the last treatment (DALT) was (June 7) and again when wild oat control was 
evaluated June 29. The crop was harvested 16 with a smail-plot combine. 

Env'irol1mentai conditions at each 

Application timing 
Air temperature (F) 
Soil temperature (F) 
Relative humidity (%) 
Wind speed (mph) 
Cloud COVeT (%) 

2 to 3 leaf 
68 
60 
68 
4 
70 

4 to 5 leaf 
57 
52 
82 
5 
15 

6 to 7 leaf 
45 
46 
92 
4 
o 

26 33 33 

Crop injury from 3 to 13% was observed across herbicide treatments 12 DALT. Highest injury was 
observed with fenoxaprop at the 4 to 5 leaf stage. By 33 the level was only 6%. Wild 
oat control was most consistent with clodinafop applied at the 4 to 5 leaf or 6 to 7 leaf growth and averaged 94 
and 90%, Next wild oat control treatment was fenoxaprop (81%) applied at the 4 to 5 leaf 

Wild oat control with tralkoxydim declined as wild oat growth stage increased. Tank mixing carfentrazone 
with or did not reduce wild oat control compared to either cIodinafop or fenoxaprop alone 
applied at the same time (2 to 3 leaf). tank carfentrazone with tralkoxydim and imazamethabenz 
reduced wild oat control compared to tralkoxydim or imazarnethabenz applied alone. All herbicide treatments had 

yields than the untreated check, which yielded 20 bulA. Highest and most consistent yields among groups of 
herbicides were with the c1odinafop treatments. Yields from all other herbicide treatments decreased with 
applications made at later growth stages. 
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with 

Check 0 0 0 20 
Clodinafop + 0.05+ 2-3 leaf 4 I 76 79 

Score 10.2 fl ozlA 
Clodinafop + 0.05 + 4-5 leaf 9 6 94 74 

Score 10.2 fI ozlA 
Clodinafop + 0.05 + 6-7 leaf 5 4 90 63 

Score 10.2 fl ozlA 
Clodinafop + 0.05+ 2-3 leaf 8 70 78 
carfentrazone + 0.008+ 

Score 10.2 fl ozlA 
Fenoxaprop 0.1 2-3 leaf 6· 3 79 76 
Fenoxaprop 0.1 4-5 leaf 13 3 81 56 
Fenoxaprop 0.1 6-7 leaf 8 4 69 53 
Fenoxaprop + 0.1 + 2-31eaf 6 0 79 76 

carfentrazone 0.0008 
Tralkoxydim + 0.24+ 2-3 leaf 8 0 75 70 

Supercharge + 0.5%v/v+ 
ammonium sulfate 2 

Tralkoxydim + 0.24+ 4-5 leaf 5 3 6S 55 
Supercharge + O.S%v/v+ 
ammonium sulfate 2 

Tralkoxydim + 0.24+ 6-7 leaf 4 0 30 38 
Supercharge + 0.5%v/v + 
ammonium sulfate 2 

Tralkoxydim + 0.24+ 2-3 leaf 6 0 61 78 
carfentrazone + 0.008 + 
Supercharge + O.5%v/v + 
ammonium sulfate 2 

Imazamethabenz + 0041 2-3 leaf 3 0 S6 51 
NIS 0.25%v/v 

Imazamethabenz + 0.41+ 2-3 leaf 3 0 44 50 
carfentrazone + 0.008+ 
NIS 0.25%v/v 

BAY MKH6562 + 0.027 + 2-3 leaf 5 6 69 67 
NIS O.2S%v/v 

5 5 10 IS 
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t!!!!Q;m?y!'.£Q!!!.Q~~~t:!...Q:~L!?!:.Q.@~~~:Q!fill!!~QL~~!.£!2!!!l[Q!. Michael J. Wille and Don W. Morishita. 
(Twin Fans Research and Extension University of Idaho, Twin Falls, ID 83303-1827). A study was 
conducted at the University of Idaho Research and Extension Center near Kimberly, ID to compare the efficacy of 
fluroxypyr combined with broadleafherbicides for the control ofkochia and other broad leaf weeds in spring wheat 
('Treasure'). The soil at the study site was a Portneuf silt loam soil (26% 64% and 10% with a pH of 
8.1, 1.6% matter, and a CEC of 16 meqlJOO g soil). Experimental design was a randomized complete block 
with four replications. Individual plots were 8 by 25 feet Wheat was planted April 14, 2000, and grown under 
irrigation. Kochia (15 plants/tr), and common lambsquarters (1 plant/f() were the dominant weed 
Herbicides were applied with a bicycle-wheel sprayer at wheat tillering. Herbicide treatments were 
broadcast-applied with flat fan nozzles at 10 gpa June 1,2000 (air temperature, soil temperature, 55F; relative 
humidity, 66%; wind 5 0% cloud Kochia and common lambsquarters were 2 to 4 inches and 
1 to 2 inches tall, at herbicide application. Weed control was evaluated visually June 9 and July 6, 8 
and 34 days after treatment (DA 1), respectively. Plots were harvested with a combine on 
2000. 

Barley was injured 14 to 16% by combinations of dicamba + carfentrazone, and fluroxypyr + carfentrazone 8 DAT 
while other treatments caused only 1 to 3% injury (Table). Crop 34 DAT ranged from 0 to 9% and did not 
differ among herbicide treatments. Kochia control 8 DAT from 71 to 92% and was similar among hpr'hu'u1p 

treatments. By 34 all herbicide treatments controlled kochia 80 to 90% + which 
controlled kochia only 64%. Common control, which was evaluated only on July 6, was 90% or 
better for all herbicide treatments. Grain yields from 30 to 39 buiA and did not differ among treatments. 
Grain test from 40 to 42 Ib/bu for all herbicide treatments (data not shown) compared to 261b/bu 
for the untreated check. 

Check 0 0 0 0 0 30 
F!uroxypyr + 0.047 + I 6 71 80 90 33 
NIS O.25%v/v 

Fluroxypyr + 0.047 + 3 3 81 83 100 39 
thifensulfuron + 0.023 + 
NIS 0.25%v/v 

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

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

Fluroxypyr + 0.062 + 3 0 73 84 100 35 
thifensulfuron + 0.023 + 
NIS 0.25% v/v 

Fluroxypyr + 0.062+ 0 5 84 91 99 39 
tribenuron + 0.00778 + 
NIS 0.25%v/v 

FI uroxypyr + 0.062+ 0 79 85 99 37 
tribenuron + 0.0125 + 
NIS 0.25%v/v 

Fluroxypyr + 0.125+ 4 73 90 100 31 
MCPALV4+ 0.463 + 
NIS 0.25%v/v 

Fluroxypyr + 0.062+ 3 71 84 100 38 
MCPALV4+ 0.231 + 
NIS 0.25% v/v 

Bromoxynil + 0.25+ 3 9 73 64 100 37 
2,4-D 0.50 

Dicamha+ 0.0625 + 16 8 96 90 99 34 

carfentrazone + 0.008+ 
NIS 0.25% v/v 

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

7 5 9 

"NIS = nonionic surfactant 
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was 

~~fJ£!ltJJ:m!l[.Q1.!!L!SQ1!!lli!.!:ID~~Y1;!m!1&-~~. Joseph P. Yenish, John D. Toker, and EdwardJ. Scheenstra. 
(Washington State University, Pullman, WA The was conducted in Whitman County, WA to 
determine wild oat control and wheat yield response. The study was designed as a randomized complete 
block with 3 replications. All herbicides were applk1 using a CO2 backpack sprayer calibrated to deliver 10 gallons 
per acre at 35 psi. of herbicide applications included EPOST early postemergence applied to 3-4 leaf 

wheat on 517/00 and LPOST = late . applied to 4-6 leaf spring wheat on 5118/00. A 
resistant spring wheat in glyphosate treatments. 

Wild oat was controlled by all treatments of glyphosate and combinations. Greatest wheat 
yield was with glyphosate in combination with broadleafherbicides or with split early late of 
glyphosate. Test were unaffected by herbicide treatment with differences largely due to wild oat 
or other weed seed contaminating harvested grain samples rather than reduced kernel quality. Harvested 
not cleaned as were weighed and were not saved which precluded further n,,'oth"r\i'pot 

Weedy check 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate + dicamba 

Glyphosate + thifensulfuron + tribenurona 

Glyphosate + bromoxynil 

Glyphosate 

Glyphosate 

Glyphosate + 2,4-D Ester 

Glyphosate + glyphosate 

Glyphosate + glyphosate 

Bromoxynil + MCPA + thifensulfuron + 
tribenuron + fenoxyprop' 

Bromoxyni! + MCPA + thifensulfuron 
tribenuron + fenoxyprop' 

0.375 


0,56 


0.75 


0.375 + 0.06 


0.375 + 0.01 + 0.005 


0.375 + 0.25 


0.75 


0.56 


0.75 


0.75 + 0.25 


0.375 + 0.375 


0.75+0.75 

0.375 + 0.375 + 0.013 + 0.006 + 
0.084 

0.375 + 0.375 + 0.013 + 0.006 
0.084 

EPOST 


EPOST 


EPOST 


EPOST 


EPOST 


EPOST 


LPOST 


LPOST 


LPOST 


LPOST 


EPOST+ 

LPOST 


EPOST+ 

LPOST 


EPOST 


LPOST 


-% bula Ibslbu 


0 84 59 


85 109 61 


92 92 62 


95 106 61 


87 114 61 


92 115 60 


94 108 57 


95 102 62 


95 109 59 


97 108 62 


97 90 59 


97 113 58 


97 III 58 


88 99 60 


75 93 55 


6 17 5 
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Dakota State University, Fargo, ND 58105). Experiments were conducted near Valley 
Richard K. and Scott A. Fitterer. (Department of Plant Sciences, North 

and Fargo, ND to 
evaluate weed control and crop safety from flumioxazin early preplant and preemergence (PRE). In 

EPP treatments were April 2000 at 12:00 pm with 76 F 47 F soil at a depth of2 to 4 
37% relative humidity, 40% clouds, 1 to 5 mp~l S wind, dry soil and moist subsoiL '2375' wheat was 

on May 10,2000. PRE treatments were applied May 11,2000 at 12:30 pm with 64 Fair, 57 F soil at a depth 
of2 to 4 50% relative humidity, 100% clouds, 3 to 5 mph NE wind, moist soil surface, and wet subsoil. In 
Fargo, EPP treatments were applied May 11,2000 at 9:00 am with 53 F 53 F soil at a depth of2 to 4 
relative humidity, 95% 5 to 10 SW wind, dry soil and moist subsoil. 'Oxen' wheat was 
on May 2000. PRE treatments were applied 26, 2000 at 10:00 am with 65 Fair, 58 F soil at a depth of 2 to 

48% relative humidity, 80% clouds, 8 to 11 mph NW wind, dry soil surface, and moist subsoiL Treatments 
were to the center 6.67 feet of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer delivering 17 gpa 
at 40 psi through 8002 flat fan nozzles. The experiment had a randomized complete block design with three 
replicates per treatment. 

Wheat injury was observed at symptoms at June 8 were necrotic and blotches and at 
July 6 were stunting and stand thinning. Flumioxazin with glyphosate improved weed control from 

alone and gave than 80% foxtail and broad leaf weed controL At on July 
was controlled and the flumioxazin and herbimax treatment did not kill 

volunteer wheat which eventually out the seeded wheat. 
6, common 

TabJe 1. Flumioxazin in 

0.75 57 43 60 27 
Fillmioxazin + glyphosate 0.063 + 0.75 82 99 99 88 
Flumioxaz.in + glyphosate 0.125 + 0.75 94 96 95 90 

PRE 
Glyphosate 0.75 53 55 73 45 
Flumioxazin + gJyphosate 0.063 + 0.75 80 95 96 87 
Flumioxazin + glyphosate 0.125 + 0.75 85 96 93 78 
Flumioxazin + Herbimax 0.063 + I qt 72 96 96 93 

Untreated 0 0 0 0 

12 


redroot pigweed; <Coma = common mallow. 


2. in ND. 

Treatment' Rate 

EPP 
Glyphosale 0.75 0 0 60 86 99 30 60 93 
Flumioxazin + glyphosate 0.063 + 0.75 4 0 82 99 93 75 94 99 
Fillmioxazin + glyphosate 0.125 + 0.75 2 0 88 99 99 80 89 99 

PRE 
Glyphosate 0.75 2 3 75 99 73 35 50 99 
Flllmioxazin + glyphosate 0.063 + 0.75 5 20 90 99 99 90 93 99 
Flumioxazin + glyphosate 0.125 + 0.75 5 25 88 99 99 91 99 99 
Flumioxazin + Herbimax 0.063 + I qt 3 0 85 96 86 80 93 99 

Untreated 0 0 0 0 0 0 0 0 

common lambsquaners; dDali =0 dandelion; cRrpw '" redroot pigweed. 

7 9 14 10 7 
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Comparison of glyphosate application timing and frequency for weed control in glyphosate-tolerant sugar beet. Don 
W. Morishita and Michael 1. Wille. (Twin Falls Research and Extension Center, University ofIdaho, Twin Falls, ill 
83303-1827) A study was conducted to evaluate glyphosate application timing for weed control in irrigated 
glyphosate-tolerant sugar beet. These treatments also.vere compared to two micro herbicide rate treatments, one of 
which included fluroxypyr. The study was established at the University of Idaho Research and Extension Center 
near Kimberly, Idaho. Sugar beet ('HM 108RR') was planted April18, 2000, on 22-inch rows at a seeding rate of 
57024 seed!A Experimental design was a randomized complete block with four replications and individual plots 
were 4 rows by 30 ft Soil type was a Portneuf silt loam (26% sand, 64% silt, and 10% clay) with an 8.1 pH, 1.6% 
organic matter, and CEC of 16 meqlIOO g soil. Herbicides were broadcast-applied with a C~-pressurized bicycle
wheel sprayer calibrated to deliver 10 gpa using 11001 flat fan nozzles. Additional application information is shown 
in Table L Crop injury and weed control was evaluated visually June 28 and July 28. The two center rows of each 
plot were harvested mechanically September 20. 

Table 1. EnviraomeDtal oooditions at application and weed species densities.. 

Application date 5/13 5122 5124 5127 6/2 6'7 
Application timing cOCyIedon 9 days after 2-1eaf 14 d after 4-1eaf 25 dafter 

<rty1edcn <rty1edcn <rtyledon 
14 dafter 21eaf 

Air~(F) 60 74 80 72 67 66 
Soil tfmp=ItUre (F) 60 64 72 70 70 70 
Relative humidity (%) 62 25 46 28 60 56 
Wmdspeed(lqIh) 4 9 5 3 6 1 
Ooud cover ("AI) 0 40 0 0 0 0 

Weed ~Cllft2 . 

kodlia 
oommm 
lambsquartels 33 37 33 33 9 32 
redroot pigweed 0 0 0 II 2 10 

Application date 6/16 6f23 6130 7/5 7/18 
Appli<:alicDtiming 14 d after 4 leaf 30 d after 2 leaf 28 dafter 4 leaf 42 dafter 2 leaf 46 d after 4 leaf 
Air~(F) 75 78 90 72 70 
SoiI~(F) 90 66 79 69 64 
Re.fativehumidity ("AI) 32 41 2 52 44 
Wmd speed (1qIh) 3 4 42 5 5 
Cloud cova- (""') 0 0 0 0 0 

Weed speciesl1f 
kodlia 2 
common 
1ambsquarters 20 20 
redroot pigweed 3 3 

None of the glyphosate treatments injured the crop (Table 2). Addition offluroxypyr to ethofumesate & 
desmedipham & phenmedipham severely iIgured the crop. Two glyphosate applications, with the first initiated at the 
2-leaf stage, controlled kochia, common lambsquarters, redroot pigweed, and green foxtail 86 to 100010 regardless of 
the evaluation date. Two glyphosate applications, with the first initiated at the 4-leaf stage, controlled all weed 
species 95 to 1000/0. These two treatments performed as well as three or four sequential glyphosate applications and 
controlled the weeds more consistently than the micro rnte treatments. All glyphosate treatments had sugar beet 
yields ranging from 29 to 31 toni A and were all greater than the untreated check, which yielded 22 toni A 
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Table 2. 

••••••_.............................................................. % ..............................................................- ••.._•....••••••.•.•. 
Check 22 

0,751 5124 0 0 100 100 93 100 93 94 98 86 88 29 

IblA 	 IonIA 

0.75 6/7 
0,75 I 5124 0 0 100 100 95 100 100 9S 100 9S 100 29 
0.751 6/7 
0.75 6/23 
0.75 I 5124 0 0 100 100 95 100 100 95 100 95 99 29 
0,751 617 
0,751 6/23 
0,75 7/S 
0,75/ 6/2 0 0 9S 100 95 95 98 95 99 95 100 31 
0,75 6116 
0,751 6/2 0 0 96 100 95 94 100 95 100 9S 100 29 
0,751 6/16 
0,75 6/30 
0.75/ 6/2 0 0 99 100 95 99 100 95 100 95 100 30 
0,751 6/16 
0.751 6/30 

U1 "I""hn••le 0,75 7/18 
+ 0,083 + stU 0 0 91 85 94 98 94 88 91 80 78 2S 

+ 	 0,0052 + 5122 

0,031 + 5127 

1.5%v/v 


oil 
Efs&dll1p&pmp + 0.083 + 5m 95 90 99 75 53 99 48 63 83 0 95 4 

+ 0,0156 + 2122 

seed 1.5%v/v 5127 


oil 
10 7 15 ns 4 

. , 

.1 



::::--=~===::'::"":::';::"'::'::':";:':::::--:==-:-='::':::':===-=::::::""':-:-==:-=-::':::'::~-7-::.:::;J:::=-:~:::" Don W. Morishita and Michael J. Wille. (Twin 
ID 83303- Several micro herbicide 

rate combinations were compared for weed control in sprinkler irrigated sugar beet ('HM PM-21 '). Objectives of 
this were to: 1) compare the standard early postemergence combination of ethofumesate & 
desmedipham & phenmedipham (efs&dmp&pmp) + triflusulfuron + c10pyralid to micro rate broadcast and band 
applications of the same or similar herbicide combinations; 2) evaluate increasing micro rates with sequential 
applications, and 3) compare seed oil to Hasten®, an esterified vegetable oil and nonionic surfactant 
blend and Placement<!i\ a drift control This study was conducted at the University of Idaho 
Research and Extension near Kimberly, Idaho. crop was planted April 18,2000, on 22-inch rows at a 
seeding rate of 57024 seed/A. Soil type was a Portneufsilt loam (26% 64% silt, and 10% clay) with 8.1 pH, 
1.6% organic matter, and CEC of 16 meqllOO g soil. design was a randomized complete block with 
four replications and individual plots were 4 rows 30 Herbicides were applied with a I.-'V'?-Dlressur 
wheel calibrated to deliver 20 in an 1 band using 8001 even fan nozzles or 10 gpa broadcast using 
11001 nozzles. Additional information is shown in Table 1. Crop injury and weed control was 
evaluated visually June 15 and July 14, which was 8 and 44 days after the last treatment (DAL T) was The 
two center rows of each plot were harvested 21. 

Table 1. Herbicide application infonn2tion and weed species 

liming 
temperature (F) 

cotyledon 7 days after cotyledon 12 days after cotyledon 23 days after cotyledon 
46 74 63 66 

Soil (F) 44 64 60 70 
Relative (%) 62 25 62 56 
Wind speed (mph) 2 8 I I 
Cloud cover (%) 25 40 0 0 

I 3 2 3 
5 30 25 29 
0 0 22 18 

<I 6 3 

Crop injury was observed 8 DAL T among several of the treatments. The injury was associated with air temperatures 
exceeding 80 F in the afternoon of May which was the third date. At 44 
observed in any of the herbicide treatments. Overall, weed control with the standard rate 
triflusulfuron + clopyraJid at 0.25 + 0.0156 + 0.094 IblA controlled common lambsquarters, 
pigweed, hairy nightshade, and green foxtail 91 to 100% across both evaluation dates. Between the two micro rate 
band applications, the efs&dmp&pmp rate from 0.083 Ib/A on the first and second to 0.122 
IblA on the third and fourth applications controlled the six weed species better than using the same efs&dmp&pmp 
rate on all four applications. Comparing band and broadcast applications at equivalent rates showed that weed 
control with an II-inch band application was about equal to the broadcast applications. Adding ethofumesate to the 
efs&dmp&pmp + triflusulfuron + clopyralid tank mix kochia control from 56 to 80% 44 DALT. 
combination of Hasten® and Placement® with the micro rates controlled kochia 90% at 44 DALT compared to 
Hasten® or Placement® which controlled kochia 81 and 78"/0, Redroot pigweed control 44 
and hairy control 8 DAL T ranged from 91 to 100% for all herbicide treatments. All herbicide treatments 
had higher sugar beet yields than the untreated check. The standard rate treatment ofefs&dmp&pmp + 
triflusulfuron + clopyralid at 0.25 + 0.0156 + 0.094 Ib/A applied four times had the highest numerical yield at 27 
toniA, but was statistically similar to all but two ofthe micro rate treatments. This study shows that kochia is 
difficult to control with micro rates at the same rate at each kochia can be 
satisfactorily controlled with the micro rates ifthe efs&dmp&pmp rate with the last two applications, or if 
ethofumesate is added to the tank mixture. 
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Table 2. Crop injury, weed control, and sugar beet yield with micro rates near Kimberly, Idaho. 
Weed control· 

Application Cro(1 iniun' CHEAL KCHSC AMARE SOLSA 

Treatment" Rate timingC 6115 7/14 6/15 7/14 6/15 7114 6/15 7/14 6/15 Yield 
Ib/A % tonlA 

Check 3 
Efs&dmp&pmp (II" band) + 0.25 Cotyledon 1 15 0 99 100 91 94 94 98 100 27 
triflusulfuron + 0.0156 7 d later 1 
clopyralid 0.094 12 d later 1 

23 d later 
Efs&dmp&pmp (II" band) + 0.083 Cotyledon 1 3 0 78 94 78 56 77 91 99 24 
triflusulfuron + 0.0052 7 d later 1 
clopyralid + 0.031 12 d later 1 
MSO 1.5 % VN 23 d later 

Efs&dmp&pmp (broadcast) + 0.083 Cotyledon 1 9 0 84 95 73 40 80 96 95 20 
triflusulfuron + 0.0052 7 d later 1 
MSO 1.5 % VN 12 d later 1 

23 d later 
Efs&dmp&pmp (II" band) + 0.083 Cotyledon & 5 0 90 95 86 90 85 94 95 25 
triflusulfuron + 0.0052 7 d later 1 
clopyralid + 0.031 
MSOI 1.5 % VN 

Efs&dmp&pmp (II" band) + 0.122 12 d later & 
triflusulfuron + 0.0052 23 d later 
clopyralid + 0.031 
MSO 1.5 %VN 

Efs&dmp&pmp (broadcast) + 0.083 Cotyledon & 4 0 97 95 77 42 86 95 96 20 
triflusulfuron + 0.0052 7 d later 1 
clopyralid + 0.031 
MSOI 1.5%VN 
Efs&dmp&pmp (broadcast) + 0.122 12 d later & 
triflusulfuron + 0.0052 23 d later 
clopyral id + 0.031 
MSO 1.5 % VN 

Efs&dmp&pmp (broadcast) + 0.083 Cotyledon 1 II 0 97 98 94 80 92 95 97 25 
triflusulfuron + 0.0052 
ethofumesate + 0.125 
MSOI 1.5 %VN 

Efs&dmp&pmp (broadcast) + 0.083 7 d later 1 
triflusulfuron + 0.0052 
ethofumesate + 0.166 
MSOI \.5 % VN 

Efs&dmp&pmp (broadcast) + 0.122 12 d later & 
triflusulfuron + 0.0052 23 d later 
ethofumesate + 0.25 
MSO 1.5 % VN 

Dmp&pmp (broadcast) + 0 .081 Cotyledon & 0 93 98 91 56 89 92 98 25 
triflusulfuron + 0.0052 7 d later 1 
MSO 1.5 % VN 

dmp&pmp (broadcast) + 0.122 12d later 1 
triflusulfuron + 0.0052 23 d later 
MSO 1.5 % VN 
Efs&dmp&pmp (broadcast) + 0.083 Coty·ledon 1 6 0 95 97 80 81 84 95 98 24 

triflusulfuron + 0.0052 7 d later 1 
clopyralid + 0.031 12 d later 1 

Hasten 1.5 % VN 23 d later 
Efs&dmp&pmp (broadcast) + 0.083 Cotyledon 1 9 0 96 96 75 78 81 95 96 23 

triflusulfuron + 0.0052 7 d later 1 

clopyralid + 0.031 12 d later 1 

Placement 6 tl ozlA 23 d later 
Efs&dmp&pmp (broadcast) + 0.083 Cotyledon 1 9 0 96 96 89 90 81 95 99 25 

triflusulfuron + 0.0052 7 d later 1 

clopyralid + 0.031 12 d later 1 

Hasten + 1.5 % VN 23 d later 
Placement 6 fI ozlA 

LSD (0.05) 10 ns 6 4 15 35 10 7 6 6 
'Weeds evaluated for control were common lambsquarters (CHEAL), kochia (KCHSC), red root pigweed (AMARE), and hairy nightshade 
(SOLSA). 
bEfs&dmp&pmp is a commercial formulation of a I: I : I mixture ofethofumesate, desmedipham, and phenmedipham. Dmp&pmp is a commercial 
formulation of a I: I mixture of desmedipham and phenmedipham. 
CCotyledon, 7 d later, 12 d later, and 23 d later correspond to applications made May 15, 22, 27, and lune 7, 2000. 
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Broadleaf and grass weed control in sugar beet with soil-applied and sequential postemergence herbicides compared 
to micro herbicide rates. Don W. Morishita and Michael J. Wille. (fwin Falls Research and Extension Center, 
University of Idaho, Twin Falls, ID 83303-1827). A study was conducted at the University of Idaho Research and 
Extension Center near Kimberly, ID to compare the effectiveness of micro herbicide rates of ethofumesate & 
desmedipham & (efs&dmp&pmp) with other herbicide treatments for weed control in sugar beet 
Sugar beet ('HM PM-21') was planted April 18, 2000, on 22-inch rows at a seeding rate of 57,024 seedlA and 
grown under Soil type was a Portneuf silt loam (26% 64% silt, and 10% pH 8.1, 
1.6% matter, and CEC of 16 meqllOO g soil). The experiment was as a randomized complete 
block with four Individual plots were 4 rows by 30 ft. All herbicides were applied with a CO;;
pressurized bicycle-wheel sprayer. 
Treatments using micro herbicide rates were broadcast-applied at 10 gpa using 11001 flat-fan nozzles spaced 15 
inches apart. All other treatments were applied in 100inch bands at 20 gpa using 800 1 even-fan nozzles spaced 22 
inches apart. Additional application information and weed species densities are shown in Table L Weed control was 
evaluated visually June 15 and June 27, 8 and 20 days after last applications (DAL T). Sngar beet was harvested 
from the center two rows ofeach plot with a mechanical harvester on September 21. 

Table I. Application data :andweed ~ dt:m:ities. 

Application date 4124 5/13 5122 5127 6n 
Application timing PRE ootyiedon 7 dafter ootyledm 14 after dcctyIedoo 

2-1eaf 7 dafter 2·1eaf 11 d alW:'2-leaf 
Air~(F) 54 47 80 70 70 
Soil~(F) 29 50 64 64 64 
Relative humidity «'4) 4S S2 2S 2S 57 
Wmd speed (Iqlh) 5 1 8 8 4 
Cloud rover (%) 100 10 40 40 0 

Weedspeciesl:ft2 

00!llI.I.1Q11ambsqua1:t.ecs 0 0 25 24 1 
kod:Ua 0 6 3 2 25 
redroot pigweed 0 0 10 16 

None of the herbicide treatments itqu:red sugar beet (fable 2). Kochia controlS DAT ranged from 67 to 1000/0., and 
78 to 1000/0 20 DAT but differences among treatments could not be distinguished Common lambsqaarters controlS . 
DAT was 295% for all treatments consisting of two ofefS&dmp&pmp + tritlnsolfnron at 
0.25+0.015 lbIA with the addition either 0.60 or lbIA in the second application which 
controlled kochia 87 to 880/0. All treatments controlled common 293% 20 DAT except two 
apr::IUC<:IUOlflS of efs&dmp&pmp + at 0.25+0.015 lbI A pIns at lbI A in the second 
application which controlled common ?SOlo. Redroot control, which was evaluated on June 
26 only, was ~7% for all herbicide treatments and did not differ among t:reatIDents- Sugarl:leet yield "WaS similar for 
all herbicide-treated plots, from 17 to 29 tons(A., compared to 6 tons( A for the nntreated checks. 
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Table 2. Broadleaf and grass weed rontrol in sugar beds with soil-applied and sequential postemergence herbicides compared to micro herbicide rates. 

Weed control' 

Treatmentb 

Check 

Rate 
Ib/A 

Ap~lication 

Timing 

Cr~ iJlju~ 

6/15 6/27 6/ 15 

KCHSC 

6/27 

% 

6/15 

CHEAL 

6/27 

AMARE 

6/27 Yield 
tonsfA 

6 

..... 
U1 
U1 

Cyc10ate + 
glyphosate + 
NIS 

efs&dmp&pmp + 
triflusulfuron + 
clopyralid 

Efs&dmp&pmp + 
triflusulfuron + 
clopyralid 

Ethofumesate + 
glyphosste 

Efs&dmp&pmp + 
triflusulfuron + 
c10pyralid 

Efs&dmp&pmp + 
triflusulfuroll + 
c10pyralid 

Efs&dmp&pmp + 
triflusulfuroll 

Efs&dmp&pmp + 
triflusulfuron + 
dimdhenamid 

3 + 
1+ 
0.25% 
vlv 
0.25 + 
0.015 + 
0.094 
0.25 + 
0.015 + 
0.094 

1.12 + 
0.375 + 
0.25 + 
0.015 + 
0.094 
0.25 + 
0.015 + 
0.094 

0.25 + 
Om5 
0.25 + 
0.015+ 
0.64 

PRE 

2-leaf 

+7d 

PRE 

2-leaf 

+7d 

rotyledon 

+9 d 

0 

0 

0 

0 

0 

0 

95 

100 

67 

93 

100 

78 

100 

97 

87 

95 

98 

78 

100 

100 

93 

23 

29 

17 

Efs&dmp&pmp + 
triflu8ulthron 

Efs&dmp&pmp + 
tritlusulfuron + 
dimdhenamid 

Dmp&pmp + 
triflusulfuron 

Desmedipham + 
triflusulfuron + 
dimdhenamid 

0.25 + 
0.015 
0.25 + 
0.015 + 
1.28 

0.25 + 
0.015 
0.25 + 
0.015 + 
0.64 

rotyledon 

+9 d 

rotyledon 

+9 d 

0 

0 

0 

0 -

80 

. 92 

97 

78 

88 

97 

97 

93 

97 

98 

25 

24 
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Table 2 (con'L). 

Weed oontrol 

ApElication Cr~ injU!! KCHSC CHEAL AMARE 

Tre<ltmentb 

Efs&dmp&pmp + 
triflusulfuron + 
clopyralid + 
MSO 

Rate 
Ib/A 

0.083 + 
0.005 + 
0,031 

Timing 

cotyledon 
+9 d 
+5 d 
+11 d 

6/15 

0 

6/27 

0 

6/15 

76 

6/27 

% 

73 

6/15 

100 

6/27 

98 

6/27 

98 

Yield 
tonslA 

27 

Efs&dmp&pmp + 
triflusulfurOll + 
clopyralid + 
Destiny 

0.083 + 
0.005 + 
0,031 + 
1.0 

cotyledon 
+9d 
+5 d 
+11 d 

15 0 76 93 96 98 100 21 

Efs&dmp&pmp + 
triflusulfuron + 
clopyralid + 
Newtone 

0.083 + 
O.OOS + 
0.031 + 
1.0 

cotyledOll 
+9 d 
+5 d 
+11 d 

10 0 77 8S 100 97 98 18 

U'1 
0"1 

Efs&dmp&pmp + 
triflusulfuron + 
c10pyralid + 
Newtone + 
Destiny 

Efs&dmp&pmp + 
triflu8ulfuron + 
clopyralid + 
Firstmate 

LSD (0.05) 

0.083 + 
0.005 + 
0,031 + 
1.0 + 
0.5 

0.083 + 
0,005 + 
0,031 + 
l..5 

cotyledon 
+9 d 
+5 d 
+11 d 

cotyledOll 
+9 d 
+.5 d 
+11 d 

0 

0 

10 

0 

0 

0 

75 

80 

25 

95 

87 

21 

100 

95 

6 

98 

97 

11 

98 

97 

5 

16 

20 

13 

'Weed species evaluated were komia (KCHSC), cornmOlllambsquarters (CHEAL) and redroot pigweed (AMARE). 

~fs&dmp&pmp is a I ; I; I commercial formulation ofethofumesate, desmedipham and phentnedipham, NIS =nonionic surfactant, MSO =methylated seed oil, and Destiny Newtone and Firstmate are 

proprietary adjuvants. 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Mkhacl!~il~~d[ Idaho, Twin Fails, ID 83303-1827). 
A study was conducted at the University ofIdaho Research and Extension Center near Kimberly, ID to compare the 
effectiveness of novel formulations of desmedipham & phenmedipham (dmp&pmp), and ethofumesate & 
desmedipham & phenmedipham (efs&dmp&pmp)to formulations for weed control in sugar beet. A3 
B038584 01 EC All) was the code for the dmp&pmp formulation ~d AE B049913 01 EC35 was 
the code for the formulation. beet 8757 was planted April 17, 2000, on 22-inch 
rows at a rate of and grown under irrigation. Soil type was a Portneut silt loam 
(pH of8.1, 1.6% matter, and CEC of 16 meqllOO g soil). The was arranged as a randomized 
complete block with four replications. Individual plots were 4 rows by 30 ft. All herbicides were applied with a 
COz-pressurized bicycle-wheel sprayer. Formulations of dmp&pmp, and efs&dmp&pmp were in 10-inch 
b~ds at 20 gpa using 800 I even-fan nozzles. Glufosinate and glufosinate + ethofumesate were 
broadcast-applied at 10 gpa using 11001 flat-fan nozzles spaced 15 inches apart. All herbicide treatments were 
applied three times with the exception of glufosinate + ethofumesate, which was applied only once. Additional 
application information and weed densities are shown in Table 1. Weed control was evaluated visually June 
2 and 9 and 33 after last of dmp&pmp and efs&dmp&pmp were applied, and July 5, nine days 
after the last + ethofumesate. beet was harvested from the center 
two rows ofeach plot with a mechanical harvester on 28. 

Table I. Application data and weed species densities. 

Application date 5/9 5/17 5124 617 6123 
Application timing cotyledon 7 d after cotyledon 14 d after cotyledon 

+2-1eaf 7 dafter 2-leaf 14 dafter 2 -leaf 
Air temperature (F) 60 47 80 70 70 
Soil temperature (F) 58 55 72 78 66 
Relative humidity (%) 45 75 46 58 38 
Wind speed (mph) 7 3 5 0 5 
Cloud cover (%) 100 0 0 0 0 

Weed 
common lambsquarters 0 0 25 24 23 
kochia 0 6 26 29 16 
redroot pigweed 0 0 0 39 II 

Crop injury ranged from 1 to 20% on June 2, and treatments did not differ from each other except for EC31 at 0.5 
Ib/A which 20% (Table 2). No crop from any treatment was evident on any subsequent evaluation 
date. Common control on June 2 ranged from 60 to 100%. Dmp&pmp, and efs&dmp&pmp at 0.125 
IblA controlled common lambsquarters 60 to 63% EC31 and EC 25 at the same rate controlled common 

77 and 85%, respectively. At 0.25 Ib/A, all formulations ofdmp&pmp and efs&dmp&pmp controlled 
common lambsquarters 86 to 94%. All fonnulations of dmp&pmp, and at 0.5 Ib/A controlled 
common lambsquarters 94 to J00%. All herbicide treatments controlled common lambsquarters 292% on June 26, 
and 284% on July 5 and did not differ among each other on either evaluation date. Redroot pigweed control ranged 
from 68 to 99% on June 2. All herbicide formulations and rates controlled redroot pigweed 84 to 99% except 
dmp&pmp, and efs&dmp&pmp at 0.125 IblA which controlled redroot 68 and 69%, respectively. All 
herbicide treatments controlled redroot 294% and 283% on June 26 and July 5, respectively. Treatments 
did not differ among each other and no trends were evident with regard to herbicide formulation or rates on either 
evaluation date. Kochia control ranged from 60 to 90% on June 2 and herbicide treatments did not differ among 
each other. On June 26, all herbicide treatments controlled kochia >90% except efs&dmp&pmp at 0.5 Ib/A which 
controlled kochia only 74%. Kochia control on 5 was >80% for all herbicide treatments and did not differ 
among each other. No trend was evident with to herbicide fonnulations or rates on either of the latter 
evaluation dates. The addition ofScoiJ did not improve control in any weed in any formulation or at any 
herbicide rate. Because of severe weed pressure, herbicide-treated plots were hoed. Hoeing time for each plot was 
recorded. times for herbicide-treated plots with formulations of dmp&pmp or efs&dmp&pmp ranged from 7 
to 17 minutes per and did not differ from each other. All however, required signific~tly more labor than plots 
treated with at either rate, or glufosinate + ethofumesate which required no hoeing. Sugar beet yields of 
herbicide treated plots ranged from 24 to 33 tons/A and did not differ among each other, but all were greater than 
the untreated check which yielded only 16 ton/A. 
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Table 2. weed control and 

KCHSC limes 
6/2 7/5 6/2 6/26 7/5 6116 Yield 

Check 0 16 
A3 B038584 01 Ee31 AI 0.125 I 0 0 74 97 97 78 97 83 65 98 98 9 30 
A3 B038584 01 Ee31 AI 0.25 5 0 0 91 99 100 96 99 99 81 99 98 9 33 
A3 1303858401 Ee31 AI 0.5 20 0 0 100 100 99 99 100 100 86 100 99 8.76 29 

0.125 I 0 0 63 99 99 68 94 98 63 100 100 14.81 32 
0.25 3 0 0 87 100 100 90 98 96 76 99 93 IOJI 28 
0.5 15 0 0 97 100 100 99 100 100 90 100 99 7.91 31 

01 Ee31 AI + 0.25 + 16 0 0 92 99 98 98 100 100 86 98 97 10.46 28 
Scoll 1.5 % v/v 

+ 0.25 + 9 0 0 94 99 97 97 99 98 74 94 96 13.43 31 
1.5 % v/v 

AE 1304991301 Ee25 AI 0.125 9 0 0 85 97 97 93 100 99 81 92 89 9AI 28 
AE 13049913 01 Ee25 AI 0.25 13 0 0 87 100 100 97 100 99 84 99 96 7.20 27 
AE B049913 01 EC2S AI 0.5 6 0 0 94 99 100 84 99 99 74 74 81 9.33 27 

0.125 3 0 0 60 97 97 69 98 94 60 91 85 16.62 30 
0.25 6 0 0 93 97 99 88 97 96 71 94 95 7.17 28 
0.5 11 0 0 94 100 100 98 100 99 75 100 99 7.01 24 

AE 8049913 01 EC25 AI + 0.25+ 16 0 0 86 99 100 87 98 99 76 98 99 7.87 28 
Scoil 1.5 % v/v 

Efs&dmp&pmp + 0.25 + 6 0 0 96 100 100 97 100 100 89 99 98 8.43 28 
U1 Scoil 1.5 % v/v
00 Glufosinate + 0.312+ 0 0 92 95 100 100 96 99 0 27 

ammonium sulfate 3 
Glufosinate + 0.357 + 0 0 98 100 100 100 99 99 0 32 

ammonium sulfate 3 
Glufosinale + 0.357 + O' 0 94 84 98 97 94 86 0 29 
Ethofumesa!e + 1:0 + 
ammonium sulfate 3 

1.17 7 

AE 804991301 EC25 Al is II 
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Tolerance of two glyphosate-tolerant sugar beet varieties to glyphosate. Don W. Morishita and Michael J. Wille. 
(Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827). A study was 
conducted at the University of Idaho Research and Extension Center near Kimberly, ID to compare the tolerance of 
two glyphosate-tolerant sugar beet varieties to four glyphosate rates. Sugar beet varieties 'Beta 8757RR' arid 'HM 
108RR' were planted April 17, 2000, on 22-inch rows at a seeding rate of 57,024 seediA and grown under sprinkler 
irrigation. Soil type was a Portneuf silt loam (26% sand, 64% silt, and 10% clay, pH 8.1, 1.6% organic matter, and 
CEC of 16 meqll 00 g soil). The experiment was arranged in a 2 by 5 factorial design with four replications. 
Individual plots were 4 rows by 30 ft. All herbicides were broadcast-applied with a COz-pressurized bicycle-wheel 
sprayer at 10 gpa using 1100 I flat-fan nozzles spaced 15 inches apart. Hand-weeded check plots were weeded June 
2 and June 26: Additional application information and weed species densities are shown in Table 1. Crop injury 
was visually evaluated 10, 18, 31, and 40 days after the last application (DAL T) on June 26, July 5, 14, and 26, 
respectively. Sugar beet was harvested September 20 with a mechanical harvester. 

Table I . Application data and weed species densities. 

Application date 
Application timing 
Air temperature (F) 
Soil temperature (F) 
Relative Ilumidiry (%) 
Wind speed (mph) 
Cloud cover (%) 

5/24 
2-leaf 

80 
72 
46 

5 
o 

612 

4-leaf 


65 

63 

60 


6 

o 

6/16 
8-leaf 


75 

90 

32 

3· 
o 

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

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

Variety Glypllosate rate Application timing Injury Root yield Sucrose yield 
Ib/A % tonlA IblA 

Beta 8757 RR 0.75 2-leaf 0 32 8630 
4-leaf 
8-leaf 

1.5 2-leaf 0 31 8750 
4-leaf 
8-leaf 

1.125 2-leaf 0 31 8410 
4-leaf 
8-leaf 

2.25 2-leaf 0 29 7760 
"4-leaf 
8-leaf 

Handweeded 0 31 8390 
HM 108 RR 0.75 2-leaf 0 33 8730 

4-leaf 
8-leaf 

1.5 2-leaf 0 33 9020 
4-leaf 
8-leaf 

1.125 2-leaf 0 31 8300 
4-leaf 
8-leaf 

2.25 2-leaf 0 28 7640 
4-leaf 
8-leaf 

Hand-weeded 0 31 8390 

LSD ns ns ns 
'No visible crop injury was observed on any of four evaluation dates. 

159 




Weed control and sunflower tolerance ofazafenidin and sulfentrazone. Paul E. Hendrickson, Brian M. Jenks, 
Michael T. Edwards, Christopher M. Mayo, and James D. Harbour, (Carrington Research Extension Center, 
Carrington, ND 58421; North Central Research Extension Center, Minot, ND 5870 I; DuPont Crop Protection, 
Broomfield, CO 80020; DuPont Crop Protection, Grand Island, NE 68003; and DuPont Crop Protection, Fargo, 
ND 58104;) Trials were established at Carrington and Minot, ND; Blunt, SD; Goodland, KS; and Wellington, CO 
to evaluate weed control and sunflower response to azafenidin and sulfentrazone applied alone or in combination 
with pendimethalin and quizalofop-P-ethyl. Azafenidin and sulfentrazone were applied as preplant incorporated 
(PPI) and preemergence (PRE) treatments at Carrington, Minot and Blunt (Table 1). At Goodland, all treatments 
were applied PPI, while at Wellington, all treatments were applied PRE. Plots were arranged in a randomized 
complete block design with three replicates. Weeds evaluated were redroot pigweed (AMARE), common 
lambsquarters (CHEAL), wild buckwheat (POLCO), toothed spurge (EPHDE), kochia (KCHSC), yellow foxtail 
(SETLU), green foxtail (SETVI), and bamyardgrass (ECHCG). 

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

Minot Blunt Goodland 
Planting date May31 May 16 June I June 21 
Application data 

PPJ May 25 May 30 May 16 May 25 
PRE May 30 June 2 May 16 June 21 
POST July 7 June 22 June4 

Soil texture silt loam loam silt loam silt loam clay loam 
pH 6.7 6.4 6.0 7.9 8.0 
OM% 2.9 3.5 2.5 2.0 2.4 

Table 2. Weed control from azafenidin and sulfentrazone applied alone or in combination with pendimethalin and guizaJofop-P-ethyl. 
Carrington, NO" Minot,ND" Blunt, SD' 

Treatment Rate Timing AMARE CHEAL SETLU AMARE paLCO 
Ib ialA % 

Sulfentrazone 0.1875 PPl 100 100 40 76 94 
Sulfentrazone 0.375 PPl 100 100 53 92 99 
Sulfentrazone / quizalofop-P-ethyl 0.1875 + 0.055 PPJ / POST 100 100 99 71 99 
Azafenidin 0.125 PPI 100 100 50 80 
Sulfentrazone 0.1875 PRE 93 95 27 80 92 
Sulfentrazone 0.375 PRE 100 100 67 94 94 
Azafenidin 0.0625 PRE 90 90 33 71 95 
Azafenidin 0.0938 PRE 99 98 60 87 85 
Azafenidin 0.125 PRE 99 100 75 90 82 
Azafenidin / quizalofop-P-ethyl 0.125 + 0.055 PRE/POST 98 99 99 63 85 
Azafenidin + pendimethalin 0.0625 + I PRE 97 99 40 80 89 
Sulfentrazone + pendirnethalin 0.1875 + I PRE 99 100 33 88 86 
Pendimethalin I PRE 80 83 20 80 50 
Check 0 check 0 0 0 0 0 
LSD (0.05) 4 8 17 13 4 
'Weed control evaluated July 20, 2000. 
bWeed control evaluated July 11,2000. 
"Weed control evaluated July 26, 2000. 
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Table 3. Weed control from PPI herbicide applications' Table 4. Weed control from PRE herbicide 

Sulfentrazone 0.1875 99 65 53 S ulfentrazone 0.1875 78 96 92 78 
Sulfentrazone 0.375 98 72 57 Sulfentrazone 0.375 94 99 87 87 
Azafenidin 0.0625 93 57 47 Azafenidin 0.0625 89 86 88 89 
Azafenidin 0.0938 87 38 33 Azafenidin 0.0938 90 86 92 87 
Azafenidin 0.125 91 65 45 Azafenidin 0.125 88 95 86 92 
Azafenidin + 0.0625 + 93 51 62 Azafenidin + 0.0625 + 86 96 86 88 

pendimethalin 1 pendimethalin 1 
Azafenidin + 0.0938 + 86 70 80 Azafenidin 0.0938+ 95 93 98 94 

pendimethalin I pendimethalin I 
Azafenidin + 	 0.125 + 86 62 62 Azafenidin + 0.125 + 90 94 98 98 

I pendimethalin 1 
0.1875 + 98 68 70 Sulfentrazone + 0.1875 + 82 99 91 81 

pendimethalin I pendimethalin I 
Pendimethalin 1.2 91 57 73 Pendimethal in 1.2 78 95 93 77 
Check 0 0 0 0 Check 0 0 0 0 0 

+ 

161 



.!..QJl£ml!!!&!LQl:.}'lQ~I1YlQ.j:!l!l!~UQMrQ!!~<'§. Bill D. Carol A. Mallory-Smith, and Bradley D. Hanson. 
(Department ofCrop and Soil Oregon State University, OR 97331-3002) 'Madsen' winter wheat 
and 'Bogo' triticale were planted on October 14, 1999, in a split-plot design to evaluate tolerance to herbicide 
treatments. Individual plots were 8 ft by 70 ft and were replicated four times. The trial was conducted at the 
State University Hyslop Research Farm near Corvailis, OR. Herbicide treatments were with a single-wheel, 
compressed air plot sprayer which applied 20 gpa at 19 psi through XR8003 flat fan nozzle tips. Additional 
application data are presented in Table 1. The was harvested with a small-plot combine on July 2000. 

Visual evaluations injury (Table on February 17,2000, indicated that tlu:tenace:t-DletJibtlZin 
rate ofapplication caused considerable ofboth cultivars. This treatment also reduced 
5.6 bulA). No cultivar x herbicide interaction was found in the ofthe yields. 

2 leaf 

66 

60 


Flufenacet-metribuzin 
Flufenacet-metribuzin 
Tralkoxydim 
Tralkoxydim 
Sulfosulfuron 
Sulfosulfuron 
Flucarbazone-sodium 
Flucarbazone-sodium 

PES 
PES 
POE 
POE 
POE 
POE 
POE 
POE 

0.42 
0.84 
024 
0.48 

0.031 
0.0625 
0.027 
0.054 

16 

38 

5 


20 

0 

1 

0 

1 


125 

116 

122 

120 

125 

126 

127 

123 


20 

40 


0 

0 

0 

0 

0 

0 


152 

140 

160 

156 

158 

158 

162 

159 


to postemergence treatments at 
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Rye control with imazamox in herbicide-resistant wheat. Daniel A. Ball. (Oregon State University, Columbia Basin 
Research Center, Pendleton, OR 97801). A study was conducted in to evaluate 

po:stelnel'ge:nce imazamox application timings (Secale cereale control, crop in an imidazolinone 
herbicide resistant and seed production ofrye treated with imazamox, Clearfield™ winter wheat var. 'CV 9804' 
was seeded on 21 October, 1999 at 90 Ib/A on lO-inch rows at 1 inch into moist soil with a Great Plains double-
disk drill. Rye seeds were to winter wheat with a drop spreader to insure uniformity of weed 
infestation. The resulting rye infestation was beavy and uniform throughout the plot area Postemergence imazamox 
treatments at 0.048 lb ai/A were applied at various times (Table 1) with a hand-held backpack sprayer in 15 gpa 
water at 30 All imazamox treatments received 32% solution at 1.25% (v/v) and methylated seed oil at 
1.25% (v/v). Plots were 10 ft by 30 ft in size with 4 The soil is a Walla Walla silt loam (28.8% sand, 
61.6% silt, 9.6% clay, 5.4 2.0% matter, 12.4 Meq/100 g Ratings ofvisual crop injury were made 
on April 10 and 2 2000. Wheat plant beights and counts were taken on June 26 and grain was harvested on 
July 26, 2000 with a HEGE 140 plot combine. Grain yields were converted to buiA based on a 60 Iblbu test 
Prior to harvest, 20 rye spikes were collected per plot, and weighed. Rye spikes were collected from each plot, 
band threshed, and apparently viable seeds were counted. 

details. 

Date 
I 2 3 4 5 6 7 

23 Nov. 1999 17 Feb. 2000 13 Mar. 2000 20 Mar. 2000 17 Apr. 2000 24 Apr. 2000 1 May, 2000 
Air temp. ("F) 47 57 59 52 70 58 62 
Relative humidity ('Yo) 60 40 58 61 64 40 70 
Wind speed (mph) SW@2 SW@2 3 NW@4 E@3 NW calm 
Cloud cover (%) 100 10 90 0 0 
Soil temp. at 2 in. (oF) 46 51 61 53 52 44 54 
Wheat stage 2lf 4.5 If 6.1 If 6.7 If 7.5 If 8.3 If 8.5 If 

1.8 If 4.4 If 6.5 If 6.5 If 

Wheat injury was visible on 10 April for imazamox treatments that had been applied by that date. Wheat spike counts 
and yield were negatively affected by imazamox treatments applied after 17 even though no appreciable 
crop was visible when evaluated on 2 June (Table 2). Reduced count and yields from late 
imazamox treatment were due to season-long interference from rye as well as effects on developing 
wheat florets. The last two imazamox application resulted in wbeat yield lower than the untreated check. 
~llltlll2lny late imazamox applications decreased rye spike weight and the number of apparently viable seed per spike. 

from treatments ranged from 89 to 97 control was diminished from 
imazamox treatments Rye control from earlier treatments improved wheat yield COIltlpared 
to the untreated check, and reduced rye seed ofimazamox for suppression ofrye should be 
timed early enough to prevent weed and crop injury, but late enough to reduce weed seed 
production. 

Imazamox 23 Nov 4 I 91 95 107 89 10.0 474 
lmazamox 17 Feb }O I 89 97 109 90 8.7 435 
lmazamox 13 Mar 15 3 88 86 no 80 5.8 340 
lmazamox 20 Mar 13 5 93 89 107 74 7.3 410 
lmazamox 17 Apr 1 90 59 li2 35 2.5 200 
Imazamox 24 Apr I 60 46 113 28 0.0 0 
lmazamox 1May 0 36 50 115 13 0.03 1 
Untreated 0 0 0 63 113 32 16.1 666 

20 
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Utah O"T.Jk'<'."""'U.V 

~~1!lli1!U~2.iJ!~.M.~~§.QQn!!:Q!.!!!..:~@!!~t:::.~~~~~ Brent R. Beutler and John O. Evans. 
(Department and Biometeorology, Utah State 
'CV-9804' a Oearfield™ winter wheat cultivar was planted Se]:)teInbcer 
North Logan, UT. Herbicide treatments and jrnazamox tank mixed with different 
adjuvants were applied to evaluate jointed control in Clearfield™ winter wheat. Treatments were applied 
to 1 0 by 30 foot plots with a CO2 sprayer flatfan 8002 nozzles providing a 10 foot spray width calibrated to 
deliver 19 gpa at 40 psi. The soil was a Millville silt loam with 7.9 and O.M. content ofless than 2%. All 
treatments were postemergence on April 2000 in a randomized block 
One treatment consisted of a split application with 0.40 Ib/A imazamox applied 25 April followed 
imazamox applied May 9. Wheat was in the 3-5 at the fIrst application and the 5-7 leaf stage at the 
second. Jointed goatgrass stages were 1-3 leaf and 3-5 leaf, Visual evaluations for wheat injury and 

goatgrass injury were performed May and June 29, 2000. Reproductive jointed goatgrass tillers were 
counted July 18, and plots were harvested August 2, 2000. Due to an erratic extreme competition from 

l:,VG"l:,'''''''''' .,,,,.u,uc.u.F','''' and lack of moisture, winter wheat yields were low and uneven, and are 
therefore not ret~or1:ed here. 

None of the treatments appeared to have any effect on winter wheat. All treatments that included 
imazamox severely reduced the jointed goatgrass population. The split application of imazamox and 
imazamox+methylated seed oil gave the highest jointed However the number of 
reproductive tillers in these treatments was not lower than oil concentrate 

uru~rumo:x+(~giancl-S1UC(mesurfactant. 

AgJrlculturaJ. Expe:nrr.lent Station, UT. 84322-4820) 

with four ""J."U.....1U\,J'.....". 

Untreated~ 0 0 0 0 500+ 
2,4-D ester" 0040 April 25 0 0 0 0 500+ 
2,4-D amine· 0.50 April 25 0 0 0 0.5 500+ 
lmazamox+ 0.040+ April 25 0 0 7.3 7.5 13.0 

2,4-D estero 0.20 
Imazamox+ 0.040+ April 25 0 0 6.5 6.9 9.8 

2,4-D ester" 0040 
lmazamox+ 0.040+ April 25 0 0 7.0 6.6 40.0 

2,4-D amineb 0.25 
lmazamox+ 0.040+ April 25 0 0 6.5 604 39.3 

2,4-D amine" 0.50 
lmazamox· 0.032 April 25 0 0 6.3 5.8 19.3 
lmazamoxb 0.040 April 25 0 0 7.3 6.3 19.0 
lmazamoxb 0.048 April 25 0 0 7.5 7.6 n.s 
lmazamox+ 0.040+ April 25+ 0 0 7.3 9.1 0.0 

imazamox· 0.040 May 9 
lmazamox+ 0.040+ April 25 0 0 7.3 7.4 2.8 

crop oil concentrate 1.25(%v/v) 
lmazamox+ 0.040+ April 25 0 0 8.3 9.0 1.3 

methylated seed oil 
lmazamox+ 0.040+ April 25 0 0 7.3 7.5 8.3 

organo·silicone 0.10("A.v/v) 

was 
b NIS at 0.25% v/v added. 

'Injury scale is 0-10 with 0 being no injury and 10 indicating complete kill. 


164 


mailto:1!lli1!U~2.iJ!~.M.~~�.QQn!!:Q!.!!!..:~@!!~t


improved the 

Bradley D. Hanson. (Department ofCrop and Soil Science, Oregon State 
Bill D. Brewster, Carol A. Mallory-Smith, and 

Corvallis, OR 97331-3002) A 
trial was conducted at the Oregon State University Hyslop Research Farm to evaluate the effectiveness ofcertain 
adjuvants in increasing the control ofItalian ryegrass with imazamox. The trial design was a randomized complete 
block with four replications and 8 ft by 25 ft plotS. Herbicide treatments were applied with a Smgle-WJUeca, 

compressed-air, plot sprayer which delivered 20 gpa at 19 through XR8003 flat fan nozzle tips. The soil was a 
Woodburn silt loam with a pH of 5.4 and an organic matter content of 2.0% 

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

and AE F130060 

ofimazamox. The addition ofnon-ionic seed oil, or 
or~~anO-Slllc;ate surfactant with urea anlmonium nitrate (DAN) was better than a crop oil concentrate with UAN. 
Ammonium sulfate increased the of imazamox morethan expecially when applied with a 
methylated seed oil. 

Table 1. data. 

App I on ate 
Air temperature (F) 
Soil temperature (F) 
Relative humidity (%) 
Wind (mph) 

48 
50 
61 
2 

preemergence 

unalzaIJrlOX treatments (Table 2). The 

Wheat stage 

Flufenacet-metribuzin 0.42 PES 98 6 83 
Diclofop-methyl 1.0 POE 98 0 82 
AEF130060+ 0.0112+ POE 98 3 78 

AEF1l5008+ 0.0022+ 
AEFl07892 0.0134 

Irnazarnnx 0.032 POE 76 0 63 
0.032 UAN+MSO POE 84 20 74 
0.04 UAN + MSO POE 90 26 73 
0.032 UAN+N1S POE 86 13 76 
0.04 UAN+NIS POE 91 21 71 

0.032 UAN + COC POE 75 15 68 
0.04 UAN + COC POE 81 18 72 
0.032 UAN+OSS POE 86 11 75 
0.04 UAN+OSS POE 91 15 69 
0.032 AMS+NIS POE 89 18 71 
0.04 AMS+NIS POE 91 24 78 
0.032 AMS+MSO POE 93 30 72 
0.04 AMS+MSO POE 94 34 82 

·UAN urea ammonium nitrate 32% applied at 1.25% vlv. 
MSO = methylated seed oil applied at 1.25% v/v. 
NIS == non-ionic surfactant applied at 0.5% vlv. 
COC =crop oil concentrate at 1.25% vlv. 
OSS organo-silicate at 0.25% v/v. 
AMS ammonium sulfute (9.6 applied at I qt/ A. 

bpES preernergence surface, posternergence. 

'Evaluated May 24, 2000. 

"Evaluated 24,2000. 

'Harvested July 
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Italian ryegrass and wild oat control in winter wheat in western Oregon. Bill D. Brewster, Carol A. Mallory-Smith, 
and Bradley D. Hanson. (Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331
3002) Field trials were conducted on seven farms in the WiIlamette Valley of Oregon to evaluate herbicide 
treatments for the control of Italian ryegrass and wild oats. The Haugerud site was infested with volunteer oats 
rather than wild oats. The experimental design was a randomized complete block with four replications and 8 ft by 
25 ft plots. Herbicide treatments were applied with a single-wheel, compressed-air, plot sprayer which delivered 20 
gpa at 19 psi through XR8003 flat fan nozzle tips. A non-ionic surfactant was added to the early postemergence 
treatments at 025% vlv, and a proprietary adjuvant was added to the tralkoxydim treatment at 0.5% v/v. Application 
data are presented in Table I. Grain yield was obtained by harvesting with a small-plot combine. Results of visual 
evaluations conducted in June 2000 are presented in Tables 2 and 3. 

Flufenacet-metribuzin followed by chlorsulfuron-metsulfuron plus metribuzin provided good to excellent control of 
Italian ryegrass, but failed to control volunteer oats or wild oats. Chlorsulfuron-metsulfuron plus metribuzin 
followed by tralkoxydim was less effective on ryegrass and more effective on wild oats than the flufenacet treatment. 
The postemergence application ofAE F130060 plus AE FI15008 plus AE FI07892 was less consistent but 
sometimes better than the flufenacet treatment and provided excellent wild oat control. With the exception of the 
Loop site, all treatments increased wheat grain yield compared to the check (Table 4). 

Table I . Herbicide application data 
Location 

Haugerud Loop Morris MiJlhauser Moritz Dejong McKee 
PES application date 10/25/99 1118/99 IIJ22199 11110/99 11/3/99 10/25/99 1113/99 
EPOE application date 11117/99 12120/99 115/00 11/29/99 1213/99 1213/99 11/29/99 
EPOE wheat growth stage 2 leaf 2-3 leaf 2-3 leaf 3 leaf 2-3 leaf 3 leaf 2 leaf 
EPOE ryegrass growth stage 2 leaf 2-3 leaf 1-2 leaf 1-3 leaf 1-2 leaf 1-2 leaf 2 leaf 
EPOE wild oat growth stage 2 leaf 2-3 leaf 1-3 leaf 1-2 leaf 
POE Application date 12121199 115/00 1/25/00 12120/99 12110199 12120/99 12120/99 
POE wheat growth stage 4 leaf 3 leaf 3 leaf 4 leaf 3-4 leaf 4 leaf 3 leaf 
POE ryegrass growth stage 4 leaf 3-4 leaf 2-4 leaf 3-5 leaf 2-3 leaf 4 leaf 3 leaf 
POE wild oat growth stage 4 leaf 3-4 leaf 2-4 leaf 3-5 leaf ·2-3 leaf 

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

Location 
Treatment" Timing Rate Haugerud Loop Morris Millhauser Moritz DeJong McKee 
F1ufenacet-metl PES/ 0.421 95 91 100 84 99 80 99 
chlr-mets + metribuzin EPOE 0.023 + 0.14 

Chlor-mets + metribuzinl EPOEI 0.023 + 0.14/ 93 38 97 70 38 63 89 
tralkoxydim POE 024 
AE F130060 + POE 0.0135 + 97 o 85 95 89 84 85 
AE F1l5008 + 0.0022 + 
AE FI07892 0.0134 

Check 0 0 0 0 0 0 0 o 
'F1ufenacet-met is a commercial formulation of flufenacet and metribuzin. Chlr-mets is a commercial formulation of chlorsulfuron and 

metsulfuron. 

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

Treatment" Timing Rate Haugerudb Moritz Millhauser Loop 
Ib/A % 

Flufenacet-metl PES/ 0.421 50 25 0 20 
chlr-mets + EPOE 0.023 + 0.14 
metribuzin 

Chlor-mets + EPOEI 0.023 + 0.14/ 100 99 100 88 
metribuzinl POE 024 
tralkoxydirn 

AE F13006 + POE 0.0135 + 100 99 95 99 
AE F1l5008 + 0.0022 + 
AE FI07892 0.0134 

Check 0 0 0 0 0 
aFlufenacet-met is a commercial formulation of flufenacet and metribuzin. Chlr-mets is a commercial formulation of chlorsulfuron and . 

metsulfuron. 
·Volunteer oats 
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Table 4. Wheat grain ~ield followin~ herbicide treatments at seven sites in western Ore~on. 
Wheat lilllin yield 


Location 

Treatment" Timin~ Rate Hau~erud Loo~ Morris Millhauser Moritz DeJon~ McKee 

Ib!A bulA 

F1ufenacet-metl PES! 0.421 S2 30 110 SI 92 40 47 

chlr-mets + metrlbuzin EPOE 0.023 + 0.14 


Chlor-mets + metribuzinl EPOEI 0.023 + 0.14! 60 13 110 39 79 33 46 

tralkoxydim POE 0.24 

AEF13006+ POE 0.0135 + 54 98 74 9S 66 34 

AEFl15008 + 0.0022+ 

AE F107892 0.0134 


Check 0 37 2 48 1 51 0 4 

LSDo.05 9 8 17 12 13 22 11 


'Flufenacet-met is a commercial formulation of flufenacet and metribuzin. Chlr-mets is a commercial formulation of chlorsulfuron and 
metsulfuron. 
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lJU;:';:'..U, Susan B. Kelly. (Department of Land Resources and 
Environmental Sciences, Montana State Bozeman, MT 597]7). Downy brome is a weed of concern in 
winter wheat crops in Montana. Until recently downy brome has been with crop rotation. The discovery 
and marketing ofsulfosulfuron and MKH 6561 will allow for more consistant selective control of downy brome 
with less injury to winter wheat. Previous research shown fall of sulfosulfuron resulted in 
better downy brome control than applications made in the spring. However, selective herbicides for control of 
downy brome in winter wheat would fit the system better if applied in the spring in Montana, because the producer 
could better assess the potential productivity of the crop based on winter kill, moisture availability, etc and 
determine if the for herbicide application is warranted. Previous research at MSU has 
potential synergy between metribuzin and sulfosulfuron or MKH 6561. This research attempted to quantify that 
synergy, and determine if spring of sulfosulfuron and MKH 6561 combined, were as effective as fall 
applications of either alone. 
Herbicide treatments were applied with a hand-held CO2 backpack sprayer with. 1 0 GPA water at 40 psi at 3mph. 
Site description information is summarized in Table 1. Application and climatic conditions at time of 
application are summarized in Table 2. 

Table 1. Site 

Planting Rate 
Row spacing 10 inches 
Previous Crop Fallow 

Silt loam 
25' 

Soil 

ofDay 
Air Temperature 
Relative Humidity (%) 
Wind Velocity 
Soil Temperature 
Cloud Cover (%) 

2-3 leaves 

AM 
52 F 
35 
0-5 mph 
63 
60 

...., ....."."' .." .... ,,,,,. and MKH 6561 were post applied alone or in combination with metribuzin fall and spring. Crop 
injury and stunting were evaluated visually in the spring, and downy brome control ratings were taken during the 
summer. A 5' by 25' area was harvested with a plot combine to establish yield. All plots including the weedy 
check showed slight injury due to a Russian wheat aphid infestation (evident from low yields). Subsequently, plots 
were sprayed with chlorpyrifos at a rate of I pint per acre for aphid management. Injury and control ratings are 
shown in Table 3. 
MKH 6561 and sulfosulfuron only provided moderate control when applied in the fall. Downy brome showed a 
rate response to metribuzin with 60% control provided at the rate when applied in the fall, and 
40% control shown in the Sequential MKH 6561 applications provided the best control seen at the study 

application ofMKH 6561 in combination with a fall applicationofsulfosulfuron was also 
PTT.Pt'T'UP It appears metribuzin may have sulfosulfuron or MKH 6561 when tank mixed. 
crop injury was seen with fall of sulfosulfuron and metribuzin and ofMKH 6561 and 
sulfosulfuron, however this did not correspond with herbicide rate. Injury and yield loss of winter 
wheat treated with metribuzin was not as high as studies have shown. Overall yields were low because of 
Russian wheat and drought stress to the crop. stress and lack fall precipitation likely 
contributed to poor herbicide Both MKH 6561 and sulfosulfuron activity is enhanced by root uptake, 
but paucity offal! resulted in lack ofsoil activity ofboth products. 
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Table 3. Effects ofherbicide application 011 downy brome control near Three Forks Montana, 2000 

Yield 

Treatment'" 28-Apr 08-May 2S·Apr OS-May 29·Jun 

MKH6561 0.027 F Post 56.3 53.8 0.0 0.0 0.0 0 II 

MKH6561 0.04 F Post 47.5 67.5 3.0 1.3 1.3 0 II 

Sulfosulfuron 0.024 FPost 68.8 57.5 3.0 0.5 0 12 

Sulfosulfuron 0.031 F 36.3 68.8 3.0 2.5 1.3 0 12 

MKH 6561+ MKH 6561 0.027 + 0.027 F Post + S Post 86.3 80.0 3.0 3.0 4.5 0 8 

Sulfosulfuron+ MKH 6561 0.031 +0.027 F Post + S Post 92.5 72.5 3.0 0.8 1.8 0 14 

MKH 6561+ Metribuzin 0.027 + 0.047 FPost 57.5 60.0 3.0 1.3 1.3 0 10 

MKH 6561+ Metribuzin 0.027 + 0.094 P Post 61.3 62.5 3.0 1.3 1.3 0 II 

MKH 6561+ Metribuzin 0.027 + 0.188 PPost 67.3 63.8 3.0 7.5 7.5 0 13 

Sulfosulfuron+ Metribuzin 0.024 + 0.047 F Post 47.5 56.3 0.0 47.5 0.5 0 13.0 

Sulfosulfuron+ Metribuzin 0.024 + 0.094 F Post 63.8 68.8 3.0 2.0 2.0 0 9 

Sulfosulfuron+ Metribuzin 0.024 + 0.188 FPost 31.3 45.0 3.5 3.8 3.8 0 10 

Metribuzin 0.047 FPost 22.5 0.0 3.0 0.5 0.5 0 12 

Metribuzin 0.094 F Post 50.0 42.5 3.0 3.0 3.0 0 10 

Metribuzin 0.188 F Post 43.8 60.0 3.0 3.8 4.3 0 10 

MKH 6561+ Metribuzin 0.027 + 0.047 S Post 63.8 66.3 3.0 1.3 1.3 0 9 

MKH 6561+ Metribuzin 0.027 + 0.094 S Post 51.5 57.5 0.0 51.3 0.0 0 12 

MKH 6561+ Metribuzin 0.027 + 0.188 S Post 47.5 53.8 3.0 0.0 0.0 0 II 

Sulfosulfuron+ Metribuzin 0.024 + 0.047 S Post 60.0 62.5 3.0 2.0 2.5 0 9 

Sulfosulfuron+ Metribuzin 0.024 + 0.094 S Post 20.0 42.5 3.0 0.0 0.5 0 9 

Sulfosulfuron+ Metribuzin 0.024 + 0.188 S Post 35.0 37.5 3.0 L3 2.3 0 13 

Metribuzin 0.047 S Post 32.5 35.0 3.0 1.3 !3 0 12 

Metribuzin 0.094 S Post 20.0 21.3 3.0 2.5 2.5 0 9 

Metribuzin 0.188 S Post 40.0 38.8 3.0 0.5 0.5 0 9 

Weedy Check 0.0 0.0 3.0 0.0 0.0 0 9 

LSD (P=.05) 40.54 37.64 0.28 5.29 5.54 0.00 5.3 
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Control offeral rye in Clearfield winter wheat with imazamox. Alvin 1. Bussan and Susan B. Kelly. (Department 
of Land Resources and Environmental Sciences, Montana State University, Bozeman, MT 59717). A field trial was 
conducted near Three Forks, Montana to evaluate application timing of imazamox for the control of feral rye in 
imazamox tolerant winter wheat. Clearfield winter wheat was seeded October 10th

, 1999 into ten-inch rows at 60
lbsl acre on a previously fallowed field. Three rates of imazamox were applied at six different timings that 
coincided with different growing stages of wheat. Application timing and climatic information are shown in Table I. 
Applications F and G were applied at the same time due to the rapid advance of plant phenology during the growing 
season. Crop injury and feral rye control data is shown in Table 2. 

Table I. Application and timing data 
Application Date Crop Stage Feral Rye Air Temp Wind MPH 

A 11/13/99 I leaf 1.5-2.5 leaves 50 0 
B 4119/00 4 leaf 3 leaf, tillering 64 5-10 
C 5/8/00 6 leaves, I tiller 3-5 tillers 70 5-10 
D 5/19/00 Tillering close to boot stage 75 0-8 
E 615100 · Tillering Heading 85 0-5 
F 6121/00 Heading Anthesis 80 0 
G 6121/00 Heading Anthesis 80 0 

Table 2. Crop tolerance and feral rye control in Clearfield winter wheat. 
WjolC[ Wbeat Eeral R~e 

Phyto Stunt Height Yield Control 
Treatment* Rate Timing I WAT 2WAT 2WAT 07121/00 08/07/00 4WAT 

(Oz AlA) % inches bushella % 
Imazamox 0.325 A 0 0 0 25.8 32 91.3 
Imazamox 0.64 A 0 0 0 26.3 33 88.8 
Imazamox 0.76 A 0 0 0 26 32 96.3 
Imazamox 0.325 B 0 0 0 25.7 33 91.7 
Imazamox 0.64 B 0 0 0 24.3 33 75 
Imazamox 0.76 B 0 0 0 27.3 34 88.8 
Imazamox 0.325 C 0 0 0 24.7 33 97 .5 
Imazamox 0.64 C 0 0 0 26.7 35 95.8 
Imazamox 0.76 C 0 0 1.3 25.3 31 97.5 
Imazamox 0.325 D 1.3 1.3 2.5 26.3 27 92.5 
Imazamox 0.64 D 0 0 0 26.7 34 75 
Imazamox 0.76 D 1.3 2.5 0 26 .7 33 100 
Imazamox 0.64 E 2.5 1.3 0 27.3 17 0 
Imazamox 0.76 E 1.3 0 1.3 25.3 17 0 
Imazamox 0.64 F 0 0 0 26 28 0 
Imazamox 0.76 F 1.3 1.3 0 26 28 0 
Imazamox 0.64 G 0 0 0 26.8 25 0 
Imazamox 0.76 G 0 0 0 25 25 0 

Weedy Check 0 0 0 25.5 27 0 
Weedy Check 0 0 0 26.8 28 0 
LSD (P=.05) 1.83 1.64 1.43 2.31 7.0 21.95 

*All treatments applied with 28-0-0 nitrogen fertilizer and mentholated seed oil at 1.25 v/v% 

Winter kill decreased the crop stand by 10% at the field site (results not shown). No crop injury was observed in the 
fall applied treatments (timing A). Excellent to good feral rye control was achieved in all treatmentS through timing D 
if imazamox was applied by the boot stage. Similar control was achieved regardless of imazamox rate, indicating 
that the timing ofimazamox application was more important for feral rye control. Zero control was ~chieved in all 
treatments applied after the feral rye began to head. Winter wheat yields decreased slightly when imazamox was 
applied after crop began tillering (timing D). Seeds were collected from feral rye plants that received imazamox 
during anthesis (timings F and G). Non-replicated greenhouse tests revealed that seed germination was delayed 6 to 
10 days for feral rye seeds treated with imazamox when compared to seed from non-treated plants. Viability did not 
appear to be impacted as similar proportions of seed germinated from each lot. . 
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MiYYl!IDtlim;~W~~~mL\;;Q!!t!!~[l!Ym!!~~!!!. Joan and Donn Thill. (Department ofPlant, 
Soil, and Entomological University ofIdaho, ID 83844-2339) Several adjuvant-herbicide 
combinations were evaluated for control in winter wheat One experiment was near Fairfield, 
Washington and a second Idaho. The design was a randomized 
complete block with four Treatments were applied with a pressurized 
backpack sprayer calibrated to deliver 10 gal! A at 32 psi. The experiment at Potlatch was treated with at 
0.0831b/A for wild oat control on:May 21,2000. Broadleafweed control was evaluated visually. Wheat 
hanrested at maturity with a small plot combine. 

5 to 6 tiller 3 to 4 tiller 
1 to 4 in. diameter 2 to 4 in. diameter 

62 62 
58 58 

Wind (mph) 2t03 o 
Soil temperature 312 in. (F) 50 50 
Soil pH 5.2 4.9 
Soil organic matter" ('Yo) 2.2 2.8 
CEC (c mol/kg) 16 13 

In the near prickly lettuce and volunteer lentil control with 
thilfen:ml:Iturcm/trib~nutron were not affected adjuvant (fable :Mayweed chamomile (ANTeO) control was 
better with Hasten and R-ll (86 and 88% respectively) than with Silwet L-77 (80'%) added to 
thifen:ml:lturonltribenuron. :Mayweed chamomile control was better with MOraet (88%) than Silwet L-77 (800/0) 
added to thifensulfuron, and volunteer lentil control was better with Quad ? (95%) than Moract (90%) added to 
thifensulfuron. Prickly lettuce control with thifensulfuron was not affected by adjuvant Prickly lettuce control was 
better with R-ll (91%) than Silwet L-77 (85%) added to tribenuron, and mayweed chamomile control ",-as better 
with Quad-? (89%) than Hasten (83%) when added to tribenuron. Volunteer lentil control with tribenuron was not 
affected by adjuvant Wheat grain yield was similar among all treatments. 

In the near Potlatch, chamomile control was 100010 in an treatments Wheat 
grain yield was lowest in the untreated control, but was not statistically lower than yield with thifensulfuronl 
tribenuron + metsulfuron + applied alone or with LI-130H. Wheat yield was with 
thifensulfuronl tribenuron + metsulfuron + fluroxypyr/2,4-D applied with LI-130A, LI-130B, LI-130D, 
.........-' ..... "n.... and LI-130F. Test weight was than the untreated check with all treatments. 
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seed oil plus surfactants. 

Table 2. Broadleafweed control and wheat grain yield affected by several adjuvants combined with thifensulfuron, thifensulfuronltribenuron, 

Thifenitribenuron + Silwet L-77 0.0141 + O.125%v/v 80 80 94 81 
Thifenltribenuron + R·ll 0.0141 +0.25%v/v 81 88 91 86 
Thifenltribenuron + Quad 7 0.0141 + l%v/v 85 8S 91 83 
Thifenltribenuron + Hasten 0.0141 + 2.5% v/v 85 86 93 87 
Thifenltribenuron + Sun-It II 0.0141 + l%v/v 83 83 90 80 
Thifenltnbenuron + Moract 0.0141 + l%v/v 83 85 91 83 

Thifensulfuron + Silwet L-n 0.0234 + 0.125% v/v 84 80 93 80 
Thifensulfuron + R·ll 0.0234 + 0.25% v/v 83 85 92 83 
Thifensulfuron + 7 0.0234 + 1% v/v 83 84 95 78 
Thifensulfuron + 0.0234 + 2.5% v/v 88 85 91 77 
Thifensulfuron + Sun-It II 0.0234 + 1% v/v 86 85 93 76 
Thifensulfuron + Moract 0.0234 + 1 % v/v 88 88 90 75 

Tribeunron + Silwet L-n 0.0078 + 0.125% v/v 8S 8S 93 78 
Tribenuron + R·II 0.0078 + 0.25% v/v 91 8S 94 72 
Tribenuron+ 7 0.0078 + 1% v/v 88 89 93 75 
Tribenuron+ 0.0078 + 2.5% v/v 90 83 92 81 
Tribenuron + Sun-It II 0.0078+ 1%v/v 90 86 96 83 
Tribenuron + Moraet 0.0078 + I % v/v 90 86 93 83 
Untreated control 78 

5 S 4 NS 

an 
7 is 100"10 nonionic surfactant, R·ll is a 90% nonionic surfactant, Silwet L-77 is a 
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Table 3. Mayweed chamomile control and winter \dIeat yield affected by several adjuvants combined with thifensulfuronltribenuron, 

Thifensulfuronltribenuron + 0.019 + 100 4573 61.5 
metsulfuron + fluroxypyr/2,4-D + 0.006 + 1 
LI-130A 0.25%v/v 

Thifensulfuronltribenuron + 0.019 + 100 4327 61.2 
metsulfuron + + 0.006+ 1 
LI-130B 0.25%v/v 

Thifensulfuronltribenuron 0.019 + 100 4489 61.2 
metsulfuron + f1uroxypyr/2,4-D + 0.006 + 1 
LI-13OC 0.25%v/v 

Thifensulfuronltribenuron + 0.019 + 100 4072 61.6 
metsulfuron + f1uroxypyr/2,4-D + 0.006 + 1 
LI-130D O.2S%v/v 

Thifensulfuronltribenuron + 0.019+ 100 4097 61.5 
metsulfuron + f1uroxypyr/2,4-D + 0.006 I 
LI-130E 0.25%v/v 

Thifensulfuronltribenuron + 0.019 + 100 4149 61.4 
metsulfuron + fluroxypyr/2,4-D + 0.006+ 1 
LI-130F 0.25%v/v 

Thifensulfuronltribenuron + 0.019 + 100 3969 61.2 
metsulfuron + fluroxypyr/2,4-D + 0.006 + 1 
LI-130G 0.25%v/v 

Thifensulfuronltribenuron + 0.019 + 100 3939 61.0 
metsulfuron + f1uroxypyr/2,4-D + 0.006 + 1 
LI-130H 0.2S%v/v 

Thifensulfuronltribenuron + 0.019 + 100 3884 60.9 
metsulfuron + fluroxypyr/2,4-D 0.006 + I 

Untreated centro I 3495 59.8 

459 
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(Department 

2.34% 

!nt!;@!~!U!mggm~Q!!1lrnli~1!!t!~~~:llh.PQ§~~~~~gru~. Joan Campbell and Donn Thill. 
ofIdaho, Moscow, ID 83844-2339) Several 

inte:lllQ)ted wiIldgJr3SS (APEIN) control in winter wheat east of 
2000 with a CO2 pressurized backpack cahbrated to 

and relative humidity were 70 and 
matter, 17 cmollkg CEC, and 4.8 pH. Intl~mlptf:d 

windgrass was in the 3 leaf stage and was 7 to 12 plants/if. The experiment was treated with at 
0.25 Ib/A + thifensulfuronltribenuron at O.014lb/A + nomoDic surfactant at 0.25% vlv on April 21 for broadleaf 
weed controL Interrupted windgrass control was evaluated on June 29. Wheat grain was harvested at maturity with 
a small plot combine. 

Interrupted windgrass control was 100% with MKH6562 (Table). :MKH6561 and sulfosulfuron controlled 
interrupted windgrass 94 and 930/0, Wheat and test weights were not different among 
treatments. 

Ib/A % Ib/A Iblbu 

Untreated 0 0 3930 60 

MKH6562' 0.04 100 4534 60 

MKH6561' 0.04 93 4740 60 

Suifosulfuron" 0.031 94 4316 60 

lmazamethabenza 0.47 54 4242 60 

lmazamethabenz + 0.47 73 4IlO 59 

thifensulfuron' 0.0234 

Fenoxypropfsafener 0.083 63 4287 60 

Clodinafopb 0.05 48 4050 60 

0.24 23 4125 60 

Metribuzin 0.25 73 4492 60 

with crop oil concentrate (Score) at 0.8"/0 v/v 
with crop oil concentrate/nonionic surfactant (Supercharge) at 0.5% v/v 

174 


mailto:nt!;@!~!U!mggm~Q!!1lrnli~1!!t!~~~:llh.PQ�~~~~~gru


Joan Campbell and Donn Thill 
(Department ofPlant, and Entomological Sciences, University ofIdaho, Moscow, ID 83844-2339) 
Sulfosulfuron alone and combined with other broadleafherbicides were evaluated for broadleaf weed control in 
winter wheat southeast ofLewiston, Idaho. Treatments were applied on March 27, 2000 with a CO2 pressurized 
backpack sprayer calibrated to deliver 10 gallA at 32 psi. Air and soil temperatures, wind, and relative humidity 
were 56 and 55 NW at 3 mph., and 580/0, respectively. Weeds and plant growth stage at are in 
the table. Wheat was harvested at maturity with a small combine. 

Volunteer mustard control was good to excellent (>800/0) with most treatment combinations, but sulfosulfuron alone 
and combined with dicamba controlled volunteer mustard 76 and 78%, respectively (Table). Prickly lettuce control 
was best (75%) with metribuzin + fluroxypyr + and poor with most sulfosulfuron combinations. Prickly 
lettuce control with sulfosulfuron alone and with thifensulfuronltribenuron was zero. Lack of control is attributed to 
ALS (acetolactate resistant lettuce which has been documented on this farm. mustard 
control from 71 to 95%. Wheat grain was with sulfosulfuron in combination with broimo:x:vnttl 

lblA) and bromoxynillMCP A (4862 IblA), and was lowest from the untreated check (31911bl A). 

Uotrea1ed 0 2766 
Sulfosulfitron 0.031 0 76 71 3202 
Sulfosulfitron + 0.031 61 100 75 3364 

2,4-D ester 0.375 
Suifosulfitron + 0.031 15 100 74 4141 

0.25 
+ 0.031 46 100 75 3950 

MCPAester 0.5 
Sulfosulfitron + 0.031 13 89 75 3871 

fluroxypjT 0.125 
Sulfosulfuron + 0.031 0 SI 73 3422 

thiferurulfuronltribenuron 0.0141 
Sulfosulfitron + 0.031 13 98 71 3945 

prosulfitron 0.0135 
Sulfosulfuron + 0.031 50 96 75 3716 

triasulfitronldicamba 0.159 
Sulfosulfuron + 0.031 50 94 95 3858 

metribuzin 0.188 
Sulfosulfitron + 0.031 38 95 71 4214 

bromoxynillMCPA 0.5 
Sulfosulfuron + 0.031 18 78 75 3131 

dicamba 0.125 
Melribuz.in + 0.IS8 75 100 75 3971 

fiw-oxypjT + 0.125 
2,4-D ester 0.375 

Growth stage a1 applicalion cotyledon -3 If 1-3 in. diam. 1-3 in. <liam. 5 tiller 
Weed density (plants/fe) 1 5 2 

were 
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Wild oat and field brome control in wheat Joan Campbell and Donn Thill. (Departtnent ofPlant, Soil, and 
Entomological Sciences, University ofIdaho, Moscow, ID 83844-2339) Five graminicides were applied at three 
growth stages to evaluate wild oat and field brome control in winter wheat north of Potlatch, Idaho. Treatments 
were applied in May 2000 with a CDz pressurized bckpack sprayer calibrated to deliver 1 0 gallA at 32 psi (fable 
1). Soil type was a silt loam with 4.9 pH, 3.25% organic matter, and 14 cmol/kg CEC. Thifensulfuronltribenuron + 
nonionic surfactant at 0.OI4Ib/A + 0.25% vlv was applied on May 7 to control broadleafweeds. Wheat grain was 
harvested at maturity with a small plot combine from a 4.5 by 27 ft area in each plot. 

Table 1. Application data. 
Application date May 1 May 12 May21 
Growth stage 

wheat I to 2 leaf 3 to 4 leaf 5 leaf 
wild oat 1 to 2 leaf 3 to 4 leaf 5 leaf 
field brome 2 leaf 3 leaf 5 leaf 

An- temperature (F) 62 62 60 
Soil temperature (F) 62 62 60 
Relative humidity (%) 50 55 58 
Wind velocity (mph) and direction 0 0 3SW 
Cloud cover (%) 30 50 100 

Clodinafop applied at any growth stage between 1 and 5 leaves, and fenoxaprop/safener applied at the 5 leaf stage 
controlled wild oat 100% (Table 2). Fenoxaprop/safener and tralkoxydim applied at the 3 to 4 leaf stage and 
flucarbazone-sodium applied at the 1 to 2 or 3 to 4 leaf growth stages controlled wild oat over 90%. Wild oat 
control with imazamethabenz was inadequate at all growth stages. Flucarbazone-sodium applied at any growth 
stage between 1 and 5 leaves controlled field brome IOO%. Field brome was not controlled with any other 
treatment. Wheat grain yield was higher than the untreated check with all treatments except fenoxaprop/safener and 
iIn:mnnethabenz applied at the 5 leaf stage. Wheat test weight was higher than the untreated check with 
fenoxaprop/safener and tralkoxydim applied at the 3 to 4 leaf stage and clodinafop applied at both the 3 to 4 and 5 
leaf stages ofgrowth. 

Table 2. Weed control and wheat yield. 
Wild oat growth stage Wheat 

Treatment at time ofapplication Rate Wild oat control Field brome control Wheat yield test weight 
leaf number Ib/A % % Ib/A IbJbu 

Untreated 0 2578 58.9 
Clodinafop' lto2 0.05 100 0 4061 60.3 
Clodinafop' 3to4 0.05 100 5 3622 60.9 
Clodinafop' 5 0.05 100 8 3532 61.0 
Fenoxaprop/safener 1 to 2 0.083 79 5 3847 60.4 
Fenoxaprop/safener 3to4 0.083 95 8 3673 61.0 
Fenoxaprop/safener 5 0.083 100 8 3133 60.5 
TraIkoxydimb 1 to 2 0.179 83 0 3760 60.1 
TraIkoxydimb 3104 0.179 91 5 3621 61.0 
TraIkoxydimb 5 0.179 81 8 3466 59.0 
Imazamethabenz' 1 to 2 0.41 63 0 3535 58.5 
Imazamethabenz' 3t04 0.41 76 5 3575 59.4 
Imazamethabenz' 5 0.41 53 5 3114 59.0 
Flucarbazone-sodium ' lto2 0.027 95 100 3899 60.3 
Flucarbazone-sodium ' 3 t04 0.027 93 100 3825 59.8 
Flucarbazone-sodium ' 5 0.027 89 100 3620 58.9 

LSD(0.05) 12 9 699 1.6 
Density (plants/ftl) 11 2 

• Applied with crop oil concentrate (Score) at 0.64 ptia. 

b Applied with crop oil coDcentrateiDonionic surfactant (Supercharge) at 0.5% v/v and anunonium sulfate at 171b1100 gal. 

e Applied with nonionic surfactant (R-ll) at 0.25% v/v. 
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HI>r!pr!',p 

and Biometeoro!ogy, Utah State 
and R. William Mace. 

Utah 84322-4820). 'Madsen' winter wheat was 
planted 27, 1999 on the Clair Allen farm near Cove, Utah. Herbicide treatments 
clodinofop, fenoxapl)fY and thifensulfuron were ooplied to evaluate the effectiveness of controlling wild oats 
(AVEFA) in winter wheat. Individual treatments were to 7 20 foot plots with an CO2 sprayer using 
flatfan 8002 nozzles providing a 7 foot spray width calibrated to deliver 26 gpa at 40 psi. The soil was a Steed 

loam with 7.6 pH and O.M. content of less than 3%. Treatments were applied in the 
(5-12-00), in a randomized block design, with three replications. Wheat in size from 5 8 inches tall. Wild 
oats were 2 to 4 inches tall with 2-3 leaves. Visual evaluations for crop injury and weed control were cmnnllete:d 
June 8, and July 5, 2000. Plots were harvested 10,2000. 

Yields were not different among the treatments. All treatments provided satisfactory wild oat control 
and there were no indications of wheat (Utah UT. 

Untreated 0 0 22 0 0 
0.18 0 0 30.7 77 98 
0.24 0 0 28.4 80 99 
0.05 0 0 25.4 87 99 

0,064 0 0 26.2 83 100 
0.027+ 0 0 29.2 70 88 

2,4-D amine' 0.5 
MKH 6561+ 0.04+ 0 0 26.8 73 87 

2,4-D amine' 0.5 
F enoxaprop+ 0.075+ 0 0 28.0 85 100 

MCPA ester+ 0.25+ 
thifensulfuron methyl 0.023 

Fenoxaprop+ 0.075+ 0 0 26.2 83 99 
MCPA ester+ 0.25+ 
thifensulfuron methyl 0.019 

Fenoxaprop+ 0.D75+ 0 0 27.6 83 100 
MCPAester+ 0.375+ 
fluroxypyr 0.124 

Fenoxaprop+ 0.075+ 0 0 24.6 80 98 
MCPAester 0.375 

Tralkoxydim • 
Tralkoxydim' 
Clodinofop b 

b 

b Score added at 0.8% v/v. 
G Activator 90 0.5% vlv added. 
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Effect of imazamox timing on feral rye control in imidazolinone-resistant winter wheaL Curtis R Rainbolt and 
Donald C. Thil1 (plant Science Division, University ofldaho, Moscow, ID 83844-2339) A study was established 
near Culdesac, ID in imidazolinone-resistant winter wheat to evaluate feral lYe control with two rates of imazamox 
at seven application timings. Plots were 8 by 28 ft ammged in a randomized complete block design with four 
replications. All herbicide treatments were applieo.with a C~ pressurized backpack sprayer cahbrated to deliver 10 
gpa at 30 psi and 3 mph (fable 1). Weed control and crop injmy were evaluated visually on May 18 and JlDle 6, 
2000. Wheat seed was harvested at maturity from a 4 by 25 ft area of each plot with a small plot combine on July 
31,2000. 

TableJ. Appliatioadala. 

Timing A B C D E F G 
App1i<:ation date March 1 March 8 March 22 March 29 April 6 April 11 April 18 
'Wbcat growIh stage 4-51caf 5 leaf 61caf 6-71e:af 7-81e:af 8-9lcaf 9 leaf 

Feral ~ growth stage 2-3 leaf 3-4lcaf 5.0 Ie:af 5.0 leaf 6-71e:af 7 leaf 7-8lcaf 

Air tcmpcrature (F) 54 40 58 42 49 76 60 

Rdative humidity (%) 64 90 55 70 52 32 85 

Wmd(mpb) 0 0 0 2 3 5 2 

Soillcmealute 2t 2 in (F) 55 38 45 40 54 60 62 

lmazamox applied at O.048Ib/A at timing C reduced wheat height 13% on May 18 (fable 2), but on June 6 injUI)' 
was no longer significant On May 18 all treatments controlled feral lYe (SECER) 90% or more. By June 6, control 
ranged from 88 to 9SOIo. At both evaluation dates, control tended to be slightly better with earlier applications (A 
through E). Downy brome (BROTE) control was 90% or better on both evaluation dates for treatments made at 
application timings A through E, and control was lowest with treatments made at timing G (66 to 71%). Wild oat 
(AVEFA) control was evaluated on June 6 and was consistently good (95% or better) with all treatments applied at 
timings A through D. Control of catchweed bedstraw (GALAP) was similar on both evaluation dates, and I3Ilged 
from 53 to 97%. GALAP control with both imazamox rates at timing G was significantly lower than all other 
treatments. Winter wheat grain yield was significantly better than the control with all imazamox treatments except 
0.048Ib/A at timing E, in which yield was lDlexplainably low. 
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Table 2. Weed control and imiduolinone-resistant winter wheat response to dilferent imazamox timings. 

OALAP 

Untreated control 69 
Imazamox 0.04 A 0 0 97 90 95 95 88 95 97 95 
Imazamox 0.048 A 0 0 110 97 91 95 97 92 96 97 
Imazamox 0.04 B 0 0 108 95 96 96 93 95 97 97 
tmazamox 0.048 B 0 0 109 97 95 94 97 97 97 96 
Imazamox 0.04 C 0 0 lOS 97 95 94 93 96 97 95 
Imazamox 0.048 C 13 2.S HI 95 93 90 97 93 95 93 
Imazamox 0.04 D 0 0 101 97 93 94 98 93 95 95 
Imazamox 0.048 D 0 0 104 95 93 93 98 93 96 95 
Imazamox 0.04 E 0 0 lOS 97 91 93 97 90 91 94 
ImIl.UmOX 0,048 E 0 0 77 95 91 91 95 91 94 91 
ImIll:l'AmOX 0.04 F 0 0 98 90 86 86 93 85 89 88 

Imazamox 0.048 F 0 0 97 93 83 80 95 86 90 81 
Imaz.amox 0.04 0 0 0 95 90 70 66 93 69 75 56 

-..J 
ImazamOl( 0.048 0 0 0 93 90 71 53 88 66 81 65 

IJ:) 

2 NS 23 S 7 10 6 8 10 
O.S 2.2 1.3 0.7 



Bm~~~~~~~~~~~~~~~Um~~~~~~mru~~CwUsR 
Rainbolt and Donald C. Thill. (plant Science Division, University of Idaho, Moscow, ID 83844-2339) A was 
established near Culdesac, ID in imidazolinone-resistant winter wheat to evaluate feral lYe control with imazamox 
applied at two rates in combination with different adjuvants. Plots were 8 by 28 ft ammged in a rando:mized 
complete block design with four replications. All herbicide treatments were applied with a 
backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (fable 1). Weed control and crop injury were 
evaluated visually on May 18 and June 6,2000. Wheat seed was harvested at maturity from a 4 by 25 ft area of 
each plot with a small plot combine on July 31, 2000. 

Table I. Application data. 

Wheat growth IIbge 9 leaf 

FeAl rye growth stage 1-81caf 

Air~ture (F) 60 

Rd.ative Imnidity (%) 85 
Wmd(mpb) 2 

Winter wheat was not viSibly injured by herbicide treatment (data not shown). On the May downy brome 
(BROlE) control :ranged from 89 to 97% 2), and was in both imazamox + 32% HAN + Silwet L-77 
treatments, imazamoxatO.04lb/A + AMS + R-11, and bothimlWlmox: + 32% UAN + Sun-it II treatments. 
June 6 there were no significant differences in weed control between treatments. Winter wheat yield was not 
different among treatments. 
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Table 2. Feral rye control and whell1 vield with imazamox md adiuvant combinations in imadazolinone-resistant winter wheat near Culdesac.ID in 2000. 

.... 
00 

Untreated conlrol 
Imazamox + 32% VAN + Sun-it II 
Imazamox + 32% VAN + Sun-it II 
Imazamox + 32% VAN + R-II 
Imazamox + 32% VAN + R-II 
Imazamox + 32% VAN + Morad. 
Jmw.mox +32% UAN + Morad. 
Imazamox +AMS + Sun-it II 
lmaumox + AMS + Sun-it n 
ImazamOl( + AMS + R·II 
ImazamOl( + AMS + R-II 
Ima:1..an10l( + 32% VAN + Silwet L-11 
Im1lW110l( + 32% VAN + Silwet L-11 

LSD (0.05) 

0.032 + 1.25%vlv + 1.25%vlv 

0.04 + 1.25% vlv + 1.25% vlv 
0.032 + 1.25% vlv + 0.5% vlv 
0.04 + 1.25% vlv + 0.5% vlv 

0.032 + 1.25% vlv + 1.25% vlv 

0.04 + 1.2S% vlv + l.2S% vlv 
0.032 + !!% vlv + 1.25% vlv 
0.04 +5%v/v + 1.25%v/v 
0.032 + S% vlv + 0.5%v/v 
0.04 + 5% vlv + 0.5% vlv 

o.on + 1.2S% vlv + O.2S% vlv 
0.04 + 1.25% vlv + 0.25% vlv 

95 

95 

95 
95 

95 

95 

95 
95 
95 
95 
95 
95 

NS 

91 

94 

91 
89 
89 

90 

91 
89 
91 
96 
95 

96 

4 

91 

93 
95 
93 
91 

94 

93 
94 

94 
94 
94 

93 

NS 

90 

95 
95 
93 
95 

90 

95 
9S 
90 

93 
95 
90 

NS 

91 

91 

93 
91 
91 

91 

90 

89 
91 
91 
91 
89 

NS 

94 

94 
94 
94 
95 

93 

94 
94 
95 
94 
94 

93 

NS 

89 

86 

84 
fl5 
86 

114 

86 

88 
89 
86 
86 

86 

NS 

93 

96 

103 
91 
103 
99 

911 

92 

95 
91 
89 
91 
92 

NS 

is Iiauid IIINa-ammonium nitrate (32% N). 
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Annual grass weed control in imidazolinone-resistant winter wheat. Traci A Rauch and Donald C. Thill. (plant 
Science Division, University ofIdaho, ID 83844-2339) Four studies were established in <Fidel' 
imidazolinone-resistant winter wheat In experiment one, weed control and wheat was 
examined at two timings of imazamox and other ~<;S herbicides. two examined grass weed control and 
wheat yield with a reduced rate of iIna7Jmlox combined with various adjuvants. <Fidel' wheat was seeded on 
November 5, 1999 for experiments one and two near Tammany, ID. Wild oat control was examined with grass 
herbicides (experiment and with imazamox and sulfosulfuron at two timings (experiment four). Experiments 
three and four, near Bonners were reseeded on April 12, 2000 due to snow mold kill. In all experiments, 
plots were 8 by 30 ft a randomized complete block design with four All herbicide 
treatments were applied a backpack sprayer calibrated to 10 gpa at 30 psi and3 mph 
(Table 1 and 2). Wheat injury for all was evaluated 8 to 21 days after treatment and was not visible for 
any treatment (data not shown). Weed control for experiments one and two was evaluated on ~y 15 and June 20, 
2000; and experiments three and four on June 26, 2000. Wheat seed was harvested with a small plot combine from 
a 4.1 by 27 ft area in each in one and two on July 31, 2000. three and four were not 
harvested due to a poor wheat stand 

Table 1. Application and soil data for experiments one and two near Tammany, ID. 

Application date 5,2000 
Growth stage 

Wheat 
wild Gat (A VEF A) 
Downy brome (BROTE) 
Volunteer barley (HORVX) 

Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover(%) 

Soil temperature at 2 in (F) 

pH 

OM(%) 

CEC (meqllOOg) 


3 to41eaf 

1 to 3 leaf 

2to31eaf 

1 to 2 tiller 


59 

45 


4,NW 

60 

45 


1 to 2 tiller 
4to5 leaf 
4to61eaf 
3 to 4 tiller 

50 
51 

5,8E 
70 
44 

5.4 
3.3 
23 

April S, 2000 

1 to 2 tiller 

4t051eaf 

4t06 leaf 

3 to 4 tiller 


56 

45 


2,NW 

99 

50 


Table 2. Application and soil data for experiments three and fOUT near Bonners Ferry, ID. 

Application date May 16,2000 May 24, 2000 
Growth stage 

Wheat 1 t031eaf 3to41eaf 4to51eaf 
Wild Gat (A VEF A) 1 to31eaf 3 to41eaf 4t051eaf 

Air temperature (F) 68 72 80 
Relative hllmidity(%) 36 45 40 
Wind (mph, direction) 4,8 4,NE 3,SW 
Cloud cover(%) 25 30 50 
Soil temperature at 2 in (F) 65 64 65 
pH 7.3 
OM(%) 10.0 
CEC (meqllOOg) 25 

In experiment one, the 4 to 5 leaf timing of imazamox at 0.032 lbl A and both timings of iIna7Jmlox at 0.04 lbl A 
controlled volunteer (HORXV) better (98 to 99'1/0) than both of sulfosulfuron and procarbazone
sodium alone and earlier timing ofprocarbazone-sodium + metribuzin (58 to 76%) (Table 3). Downy brome 
(BROTE) control was highest with any timing or rate of imazmox to 99'1/0) and lowest with either of 
sulfosulfuronand the 1 to 3 leaftiming (58 to 78%). The 4 to 5 ofimazamox 
controlled wild oat (AVEFA) better (88 and 95%) than the 1 to 3 leaftiming ofprocarbazone-sodium alone or in 

me1ribtlZin and both sulfosulfuron treatments to 56%). Wheat yield of all treatments was 
greater check except both treatments and the 1 to 3 leaf timing 
sodium. 
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Table3. Grass weed control and wheat yield at two timings of imazamox and other grass herbicides (experiment one). 

!mazamox 0.032 1 to 3 leaf 90 92 79 5400 
!mazamox 0.04 1 to 3 leaf 98 98 82 5288 
Sulfosulfuron 0.031 1 to 3 leaf 58 58 22 4824 
Procarbazone-sodium 0.04 1 to 3 leaf 70 78 51 5118 
Procarbazone-sodium + metribuzin 0.04+0.188 1 to 3 leaf 76 86 56 5368 
!mazamOlC 0.032 4to 5 leaf 98 98 88 5410 
!mazamOlC 0.04 4to 5 leaf 99 99 95 5402 
SulfosulfurOll 0.031 4to 5 leaf 71 65 32 4808 
Procarbazooe-sodium 0.04 4to 5 leaf 81 90 82 5394 
Procarbazone-sodium + metribuzin 0.04+0.188 4to 5 leaf 84 85 72 5324 
Untreated check 4686 

532 

on wild oat growth stage. 
15,2000 evaluation date. 
20, 2000 evaluation date. 

In jmazamox at 0.023 Ibl A combined 'With NIS-AMS, 9804, and AMS + 9920 controlled volunteer 
barley 78 to 910/0, while all other treatments controlled volunteer barley 96 to 99% (Table 4). Imazamox (0.023 
lblA) combined with NIS-AMS, 9804, AMS + 9920, and imazamox (O.0311bl A) + AMS + NIS (soy) controlled 
downy brome 90 to 970/0, while all other treatments controlled downy brome 99%. Wild oat control was less 'With 
imazamox (0.023 Ibl A) combined with NIS-AMS, 9804, AMS + 9920 and AMS + NIS (soy) (78 to 84 %) than all 
other treatments to 96%). Wheat yield for all treatments was greater than the untreated check, but did not differ 
among herbicide treatments. 

Table 4. Grass weed control and wheat yield with imazamox combined with different adjuvants (experiment two). 

methylated 
"May 15,2000 ev"......."'u 

9 6 8 541 

!mazamOlC + AMS + NIS (soy) 
!mazamOlC + NIS-buffer-N 
!mazamox + MSO-buffer-N 
Imazamox + AMS + MOO (soy) 
!mazamo" + NIS-AMS 
!mazamox + 9804 
!mazamox + AMS + NlS (soy) + 

9955 
ImazamOlC+ AMS + 9920 
!mazamox + AMS + NlS (soy) 
Untreated check 

<June 20, 2000 evaluation date. 

0.023 + 141b11oo gal + 0.25% v/v 96 99 
0.023 + l%v/v 99 99 
0.023 + l%v/v 96 99 

0.023 + 141b/l00 gal + l%v/v 99 99 
0.023 + 3.5% v/v 82 90 
0.023 + 2.5% v/v 78 91 

0.023 + 14tb/1oo gal + 0.25% v/v + 
l%vlv 99 99 

0.023 + 1% v/v 91 97 
0.031 + 141b/loo gal + 0.25% v/v 96 97 

80 5261 
96 5648 
94 5615 
93 5477 
79 5384 
78 5427 

94 5425 
84 5241 
94 5250 

4360 
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Imazamox with and without AMS controlled wild oat 95% in e:q.erimeJnt three (Table 5). No other treatments 
controlled wild oat (0 to 32%). 

Table 5. Wild oat control with imazamox and different grass herbicides (experiment three). 

Im.az.amethabenz 
Ima:zamethabenz + difenzoquat 
Ima:zamethabenz + AMS 
Imazamelhabenz + difenzoquat + AMS 
Diclofop 
Fenoxaprop/safener 
Clodinafup 
Tralkoxydim + AMS 
Flucarbazone-sodium 
Sulfosulfuron 
Imazamox 
Imazamox + AMS 
Ulltmlted check 

31 
TF8035 (Supercharge) is a crop oil and Donionic surfactant blend applied 

CODcentrate (Score) was applied 31 0.32 qtI A with clodinafop. Methylated seed oil (Sun it II) was applied 312% v/v with 

0.47 o 
0.235 +0.5 1 

0.47 + 171b/l00 gal 1 
0.235 + 0.5 + 171b/100 gal 1 

1.0 1 
0.082 S 
0.05 o 

0.24 + 171b1100 gal 1 
0.027 32 
0.031 6 
0.032 95 

0.032 + 171b1l00 gal 95 

8 

imazamox. 

In e:q.eriment four, wild oat 'WaS controlled by both timings of imazamox (95 and 96%), but not by either timing of 
snlfosu1furon (6 and 8%). 

Table 6. Wild oat control at two timings of imazamox aDd sulfosulfuron (experiment four). 

Imazamox 0.048 3 to41eaf 96 
Sulfosulfuron 0.031 3 to41eaf 8 
Imazamox 0.048 4 to Sleaf 95 
Sulfosulfuron 0.031 4to 5 leaf 6 
Untreated check 

6 

qtI A Vlias also imazamox. 
bApplication timing based on wild oat growth stage. 
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Grass weed control in winter wheat with triallate and various sulfosulfuron timings. Traci A Rauch and Donald C. 
Thill. (plant Science Division, University ofldaho, Moscow, ID 83844-2339) A study was established in 
'Symphony' hard red winter wheat near Tammany, ID to examine grass weed control with triallate combined with 
various sulfosulfuron timings. Plots were 12 by ~O it arranged in a randomized complete block design with four 
replications. Sulfosulfuron treatments were applied with a COz pressurized backpack sprayer calibrated to deliver 
10 gpa at 30 and 3 mph (fable 1). triallate was with a spreader and 
moorporated the same day with a no-till drill. Wheat injmy was on 24, 5 and 
2000. Volunteer barley (HORVX), downy brome (EROTE), and wild oat control was evaluated on 

May and June 20, 2000. Wheat seed was harvested with a small plot combine from a 4.1 by 27 ft area in 
each plot on July 31, 2000. 

Table 1. Application and soil data. 

hand-held boom 
3 to41eaf 

ban,;1-beld boom 
1 to 2 tiller 

ApJ,lication equipment 
growth stage 

HORVX stage 
BROTE stage 
A VEF A growth 

Wind (mph, directioJo) 

Cloud cover (%) 

Soil temperature at 2 in (F) 

pH 

OM(%) 

CEC (meqll00g) 


hand-held boom 

prepJan! 


preemergence 

preemergence 

preemergence 


53 

53 

o 
o 

45 

preemergence 
preemergence 
preemergence 

50 
40 

1,NW 

5 


42 


4to 5 leaf 

2 to31eaf 

1 to 3 leaf 


52 

47 


2,SE 

5 


40 
504 
3.3 
23 

3 to 4 tiner 

4to 6 leaf 

4to 5 leaf 


52 

49 


1,SE 

60 

45 


No treatment visbly injured wheat (data not shown). Triallate + sulfosulfuron preplant controlled volunteer 
barley 75% (Table 2). Volunteer barley was not controlled adequately by any other treatment. Downy hrome 
control was similar (74 to 89%) for all treatments except triallate alone (S%). TriaUate alone or in combination with 
sulfosulfuron at either postemergence timing controlled wild oat better (80 to 85%) than the 1 to 2 tiller timing of 
sulfosulfuron alone (21%). Wheat seed yield ranged from 4647 to 57421bl A and did not differ among treatments or 
from the untreated check. 

Table 2. Grass weed control and wheat yield with 1riallate and sulfosulfuron. 

Triallate 1.5 0 5 80 4647 
Tria11ate + sulfosulfuron 1.5 + 0.031 75 86 55 5742 
Triallate + sulfosulfuron 1.5 +0.031 + to41eaf 42 88 85 5124 
Sulfosulfuron 0.031 3to41eaf 42 74 55 5226 
Triallate + sulfosulfuron 1.5 + 0.031 preplant + 1 to 2 tiller 30 82 84 5266 
Sulfosulfuron 0.031 1 to 2 tiller 32 89 21 5235 
Untreated check 4756 

34 18 40 NS 
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Soil persistence of imazamox in drv land winter wheat production systems. Traci A. Rauch and Donald C. Thill. 
(plant Science Division, University ofIdaho, Moscow, ID 83844-2339) A study was established at the University 
of Idaho Plant Science Fann near Moscow, Idaho to examined soil persistence of imazamox. Imazamox was 
applied to 'Pioneer 45A71' imidazolinone-resistant/ClearfieldTM) canoIa in spring 1999. Plots were 8 by 21 ft and 
arranged in a randomized complete block with four replications. Herbicide treatments in 1999 were applied with a 
CO2 pressurized backpack sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph (Table 1). 'Madsen' winter 
wheat was seeded into a conventionally prepared seedbed on October 11, 1999. In spring 2000, all plots were 
treated with IlblA ofdiclofop, 0.25 lblA ofbromoxynil and 0.012 lblA of thifensulfuronltribenuron for wild oat and 
broadleafweed control. Wheat injmy was evaluated visually on May 12,2000. Wheat seed was harvested with a 
small plot combine from a 4 by 18 ft area in each plot on August 3, 2000. 

Table 1. Application dala. and soil analysis. 

Application date 

Cano!a growth stage 

Air temperature (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover (%) 

Soil temperature at 2 in (F) 

pH 

OM(%) 

CEC (meqflOOg) 

Texture 


June 4, 1999 

3 t041eaf 


62 

68 


Ot02, NE 

50 

55 

4.9 

5.8 


39.8 

loam 


No treatment visually injured winter wheat (data not shown). Wheat yield ranged from 5910 (highest imazamox 
rate) to 7039 (untreated check) Ib/A and did not differ among treatments or from the untreated check (Table 2). 

Table 2. Winter wheat seed yield in 2000 following imazamox applied to canola in 1999. 

Wheat 
Treatment' Rate yield 

Ib/A Ib/A 
Imazamox 0.024 6835 
Imazamox 0.032 6852 
Imazamox 0.040 6887 
Imazamox 0.048 6800 
Imazamox 0.080 5910 
Untreated check 7039 

LSD (0.05) NS 
"All treatments were mixed with 32% UAN (urea ammonium nitrate) at 1 quartlAand 90% N1S (nonionic surfactant) at 0.25% v/v. 
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~!tm~:m~~!rQl.mJ~!!!Y!tl!r~~~ Traci A. Rauch, Bryan S. and Donald C. Thill (plant Science 
Two studies were established near Moscow, Idaho in 

'Fidel' Clearfield™ winter wheat response, Italian control, and wheat yield 
were evaluated with imazamox and other herbicires in experiment one and with in combination with 
various broadleafherbicides in experiment two. All plots were 8 by 30 ft in a randomized block 
design with four replications. All herbicide treatments were applied using a COz pressurized backpack sprayer 
calibrated to deliver 10 gpa at 32 psi and 3 mph. Wheat injmy 'WaS evaluated visually on April 11 and 21, 2000 in 
experiment one; and on April 
visually on June 13, 2000 in 
seed in both was 

May 1, and 
one; a

25, 2000 in experiment two. 
nd on May 1, May 18, and June 

4, 2000. 

Weed control was evaluated 
2000 in experiment two. Wheat 

Table 1. Application data. 

Application date 
Wheat grovvth stage 1 to 3 leaf to 4 tiller 4to S tiller 
Italian ryegrass growtb stage preemergem:e Ileaf 4to 8 leaf 1 to 3 tiller 
Air temperature (F) S9 39 65 52 
Relative humidity (%) 51 79 53 66 
Wind (mph, direction) o 4,E 2,SW o 
Cloud cover (%) o o 75 5 
Soil temperature at 2 in (F) 50 36 52 4S 

pH S.4 
OM(%) 3.0 
CEC (meqllOOg) 21 
Texture silt loam 

In experiment one, both preemergence flufenacetlmetribuzin treatments ~uredwheat 11 and 14% on April 11, 2000 
(Table 2). On April 21, no injury 'WaS visible for any treatment (data not shown). Triasu1furon at 0.026, 
flufeuacetlmetribuzin at 0.34, and i.mazamox at 0.048 lblA controlled Italian tyegrass 9~1o. and 
metribuzin suppressed Italian ryegrass 60 and All other treatments controlled Italian ryegrass 
77% or better. Wheat from 8,317 to lblA and did not differ among treatments or from the 
untreated check. 

eX}lerimelnttwo, all clodinafop combinations injured wheat 1 to 3% on April 2000 (Table 3). 1, no 
'WaS visible for any treatment (data not Clodinafop in combination with thifensulfuron reduced 
ryegrass control 14 to 20% compared to clodinafop alone. Italian ryegrass control increased 8% with 

clodinafop + prosulfuron + MCPA compared to c1odinafop alone. All other combinations did not differ from 
clodinafop alone. Wheat yield did not differ between treatments or from the untreated check. 

187 



Table 2. Crop injury, Italian ryegrass control and wheat yield in experiment one. 

Flufenacetlmelribuzin 0.34 preemergence 11 99 8684 
Flufenacetlmelribuzin 0.425 preemergence 14 90 8317 
Triasulfuron 0.016 preemergence 0 84 8392 
Triasulfuron 0.026 preemergence 0 99 8393 
CblOl'SUlfuron 0.016 preemergence 0 88 8457 
Flufenacetlmelribuzin + cb.lorsulfuron 0.34+0.016 preemergence 0 98 8338 
Pendimethalin 0.5 preemergence 0 60 8436 
Flufenacetlmelribuzin 0.425 lIeaf 94 8735 
Melribuzin 0.25 41.0 8 leaf 52 8497 
Flucarbazone-sodium + NIS 0.027 + 0.25 % v/v 41.0 8 leaf 77 8953 
Sulfosulfuron + NIS 0.031 + 0.5 % v/v 41.0 8 leaf 77 9022 
Diclofop 1.0 41.0 8 leaf 86 8753 
Clodinafop 0.05 41.0 8 leaf 89 8552 
Tralkoxydim 0.24 41.0 8 leaf 96 8524 
Tralkoxydim + AMS 0.24 41.0 8 leaf 97 8486 
Imazamol( + NIS + UAN 0.032 + 0.25% v/v 4to 8 leaf 94 8448 
Imazamol( + NIS + UAN 0.040 + 0.25% v/v 4 to 8 leaf 97 8681 
Imazamol( + NIS +UAN 0.048 + 0.25% v/v 41.0 8 leaf 99 8593 
Untreated check 8514 

Table 3. Crop response, Italian ryegrass control and wheat yield in experiment two. 

Clodinafop 0.06 0 88 8374 
thifensulfuron 0.06 + 0.028 2 76 8236 

Clodinafop + prosulfuron 0.06+0.018 3 92 8268 
Clodinafop + bromoxynil 0.06 +0.375 1 91 8869 
Clodinafop + bromoxynillMCP A 0.06 +0.75 1 94 8662 

+ thifensulfuron + MCPA 0.06 + 0.028 + 0.375 3 70 8216 
+ prosu1furon + MCP A 0.06 + 0.018 + 0.375 3 96 8410 

check 8474 

NS 11 NS 
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~~~!!QjL!n.!!m!!!g!illlmD!~~;mt.'!y!!~~~ Too A. Rauch and Donald C. Thill. (plant Science 
UDllVeI'Slry ofIdaho, Moscow, ID 83844-2339) Three studies were established in 'Fidel' imidazolinone

resistant winter wheat (Clearfield1M') to examine weed control with imazamox and other grass herbicides. 'Fidel' 
wheat was seeded on October 14 (experiment and November 5, 1999 (experiment two). Experiment three was 
reseeded on 12, 2000 due to snow mold kill. In all plots were 16 30 it !>,....,,'fHT.>rl 

randomized complete block with four replications. All herbicide treatments were applied 
presswrizedbackpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). two was 
oversprayed with thifensulfuronltribenuron at 0.016 lbl A and bromoxynillMCPA at 0.5 lb ae/ A on April 1 0, 2000 
for broadleaf weeds. Wheat injury for one was evaluated visually on April 18 and May 12, 2000; 
exr:lertmeJllt two on 26, 2000; and three on May 24, 2000. Weed control for one was 
evaluated on June 2000; three on JWle 26, 2000; and two on May 15 and JWle 20, 2000. 
Wheat seed was harvested with a small plot combine from a 4.1 by 27 it area in each plot on July 31 (eXloerimelilt 
two) and August 3,2000 (experiment one). Experiment three was not harvested due to a poor wheat stand. 
spring 2001, the entire plot area in all experiments will be planted to spring barley to evaluate soil ofall 
herbicides treatments. 

Table}. AIJI)liC<lttion and soil data for experiment one, two, and three. 

Air temperature (F) 

Relative humidity ('%) 

Wind (mph, direction) 

Cloud cover(%) 

Soil temperature at 2 in (F) 

pH 

OM(,%) 
eEC (meqllOOg) 

Moscow, Idaho 
November IS, 1999 April IS, 2000 

1 to 2 leaf 3 to 5 tiller 

preemergence 1103 leaf 
preemergence H02 in 

39 61 
79 5S 

4,E 2,W 
o 5 
36 52 

5.2 
2.7 
20 

1 to 2 tiller 
1 to31eaf 
4 to 6 leaf 

3 to 4 tiller 

50 

49 


1, SE 

75 

44 

5.4 

3.3 

23 

Bonners Ferry, 
May 16,2000 

3 to41eaf 
31041eaf 

72 
45 

4,r..'E 
30 
64 
73 
10.0 
25 

In experiment one, no treatment visibly injured wheat on April 18 or May 12, 2000 (data not shown). No treatment 
adequately controlled pineapple-weed (MATMT) (Table 2). All treatments controlled interrupted windgrass 
(APElN) 99%. Wheat seed yield did not differ among treatments or from the untreated check. 

No treatment injured wheat on April 26, 2000 in two (data not shown). Both rates of jroazamox 
controlled volWlteer barley (HORVX) better than all other treatments (99%) 3). Downy brome control was 
greater with both jmazamox rates (990/0) compared to the low rates of flucarbazone-sodium (76%) and sulfosulfuron 
(80%). Imazamox treatments and flucamazone-sodium at 0.054 IblA controlled wild oat (92 to 97%) better than 
sulfosulfuron and treatments (0 to 71%). Wbeatseed ofsulfosulfuron and 
pr<lCali>a;lODle-sodium treatments was similar to the Wltreated while imazamox and fiucarbazone-sodium 
treatments yielded more than the Wltreated check. Seed yield of imazamox treatments and 5354 Ibl A) 
was greater than sulfosulfuron treatments (4462 and 4636lblA). 

In three, no treatment injured wheat on May 2000 (data not shown). Imazamox at 0.04 and 0.081b/A 
controlled ",ild oat 94 and 990/0, respectively (Table 3). No other treannents controlled wild oat (10 to 54%). 
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· Table 2. Weed control and wheat yield in experiment one. 

Imazamox 
Imazamox 
Imazamox 
Imazamox 
Untreated check 

0.04 
0.08 
0.04 
0.08 

full 
fall 

spring 
spring 

31 
45 
68 
76 

99 
99 
99 
99 

8437 
8186 
8292 
8136 
8207 

NS 

treatments. 

Table Ii. Weed control and wheat yield in experiment two and three. 

Imazamox 
Imazamox 
Sulfosulfuron 
Sulfosulfuron 
Flucarbazolle-sodium 
Flucaroazone-sodium 
Procarbazone-sodium 
Procaroa:zone-sodium 
Untreated check 

0.04 
0.08 

0.031 
0.062 
0.027 
0.054 
0.04 
0.08 

94 
99 
10 
24 
46 
54 
25 
40 

99 
99 
79 
85 
84 
81 
89 
90 

99 
99 
80 
92 
76 
85 
94 
97 

92 
97 
0 
16 
81 
94 
71 
71 

5243 
5354 
4636 
4462 
5205 
5148 
4939 
4174 
4523 

565 

190 




Feral rye and jointed goat grass control with imazamox. Philip H. Westra, Tim J. D'Amato, and Mark R. Collins. 
(Weed Research Laboratory, Colorado State University, Ft. Collins, CO 80523). Feral rye and jointed goatgrass are 
major weed problems in Colorado winter wheat production. There are currently no labeled herbicides that will 
selectively control these two winter annual grasses effectively in winter wheat. Imazamox can be safely applied on 
Clearfield (imi-resistant) wheat to provide selectr.'e control of winter annual grasses. This trial was designed to 
evaluate the effectiveness of three rates of imazamox and a standard rate of sulfosulfuron applied at three different 
timings for control ofjointed goatgrass and feral rye in Clearfield wheat; 

Early fall treatments were applied on October 5, 1999 when the wheat was 2 to 3 inches tall with two leaves. The 
feral rye was I to 2. inches tall with I to 2 leaves. The jointed goatgrass was I to 2 inches tall at the one leaf stage. 
Late fall treatments were applied November 2, 1999 to 4 inch tall wheat with two tillers. The feral rye was 3 to 4 
inches tall with 2 to 4 tillers. Jointed goatgrass was 2 to 3 inches tall at the I to 3 tiller stage. Spring treatments 
were applied March 27, 2000 when the wheat was 2 to 4 inches tall and fully tilIered. Feral rye was fully tillered 
and 3 to 5 inches tall. The jointed goatgrass was I to 2 inches tall with 2 to 4 tillers. All treatments were applied 
with a CO2 pressured backpack sprayer delivering 13 gallons per acre through I 1001 LP nozzles. The plot size was 
10 by 30 feet with three replications per treatment. Control ratings are based on visual evaluations. 

Sulfosulfuron, labeled for downy brome control, did not control feral rye or jointed goatgrass. Imazamox treatments 
controlled jointed goatgrass at all three rates and timings. Three rates of imazamox controlled feral rye when 
applied early fall, but control decreased in plots treated late fall and spring. No crop injury was observed. 

Table . 

Treatment' Rate 
Lb/A 

Growth Stage AEGCY 
% Control 

SECCE 

Imazamox 0.03 
Imazamox 0.04 
Imazamox 0.05 
SulfoslIlfuron 0.03 
!mazamox 0.03 
Imazamox 0.04 
Imazamox 0.05 
SlIlfOSlIlfurOIl 0.03 
Imazamox 0.03 
Imazamox 0.04 
Imazamox 0.05 
Sulfosulfuron 0.03 
'0.25% v/v nonionie surfactant added to all treatments 

Early Fall 
Early Fall 
Early Fall 
Early Fall 
Late Fall 
Latc Fall 
Lale Fall 
Late Fall 
Spring 
Spring 
Spring 
Spring 

97.0 a 
97.0 a 
97.3 a 
10.0 d 

88.3 be 
95.0 ab 
97.0 a 
O.Oe 

81.7 e 
95.0 ab 
91.7 ab 

0.0 e 

94.0 a 
95 .7 a 
96.7 a 
0.0 e 

35.0 cd 
56.7 b 

48.3 be 
0.0 e 

21.7 d 
45.0 be 
43.3 be 

0.0 e 
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Downy brome control in winter wheat. Joseph P. Yenish. (Washington State University, Pullman, WA 99164
6420) The study was conducted at Lind, WA to determine downy brome control and winter wheat response to 
several herbicides that are currently labeled or expected to be labeled soon in winter wheat. The study was designed 
as a randomized complete block with 4 replications ... Application timings included FPOST;: Fall postemergence 
applications on 12110/99 and SPOST;: Spring postemergence applications on 3/8/00. All herbicides were applied 
using a CO2 backpack sprayer calibrated to deliver 10 gallons per acre at 35 psi. An imidazolinone-resistant wheat 
variety was used to ensure crop safety with imazamox. 

Fall applications of sulfosulfuron, imazamox, and combinations of metribuzin plus sulfosulfuron, imazamox, and 
MKH 6561 controlled downy brome the best. Generally, fall applications provided better control that spring 
applications with the control being greater through downy brome maturity. Wheat yield was greatest with fall 
applications of sulfosulfuron, imazarnox, MKH656 1 , metrizubin, and combinations of metribuzin with imazarnox or 
MKH6561 and a spring sulfosulfuron application. Test weight was not affected by herbicide treatment. 

Table. Downy brome control and wheat injury, yield, and test weight. 

Downy Brome Control Winter Wheat 

Treatment Rate Timing 3/22/00 6nJOO Yield Test weight 

Ibsla %----- bula lbslbu 

Weedy check 0 0 82 62 

Flufenacet + metribuzin 0.34 + 0.085 PRE 69 60 86 62 

Flufenacet + metribuzin 0.272 + 0.068 FPOST 77 55 85 62 

Sulfosulfuron' 0.031 FPOST 91 93 95 62 

Imazamox b 0.04 FPOST 94 95 88 62 

MKH6561' 0.04 FPOST 67 70 88 62 

MKH6562' 0.04 FPOST 48 44 85 61 

Metribuzin 0.28 FPOST 78 74 88 62 

Sulfosulfuron + metribuzin' 0.023+0.14 FPOST 91 89 83 62 

Imazamox + metribuzinb 0.032+0.14 FPOST 94 94 93 62 

MKH 6561 + metribuzin' 0.032 + 0.14 FPOST 86 88 88 62 

MKH 6562 + metribuzin' 0.032+0.14 FPOST 80 64 82 62 

Flufenacet + metribuzin 0.272 + 0.068 SPOST 21 29 84 62 

Sulfosulfuron' 0.031 SPOST 60 45 89 62 

Imazamoxb 0.04 SPOST 52 76 84 62 

MKH656I' 0.04 SPOST 53 58 87 62 

MKH6562' 0.04 SPOST 40 10 86 62 

Metribuzin 0.375 SPOST 40 63 83 62 

LSD (p=0.05) 24 15 7 ns 
'applied with 0.5% y/y non ionic surfactant. 

bapplied with 0.25% y/y nonionic surfactant and 1 qtJa Solution 32 nitrogen fertilizer. 

'applied with 0.25% y/y non ionic surfactant. 
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~mm!Q!l!!&J~!llI;~~l?2!!~!I!..!!;m~Q!lliamJ!!J~!2. Lawrence W. Lass, Donn C. Timothy S. 
Prather, and Don W. Morishita. (Idaho Agricultural Experiment Station. University ofIdaho, Moscow, Idaho, 
83844-2339) The Lambert C. Erickson Weed Eiagnostic LaboratOly received 215 specimens for identification of 
which seven were on the Idaho Noxious Weed 115 were invaders not from North 54 were native 
plants. and 18 were horticultural and cultivated plants. The lab received an 21 that were 
identified to genus bnt not to species because critical for identification were not present Increased 
interest in using Geographic Information Systems to map invasive species has changed reporting requirements to 
include location data in the form ofLatitndt1Longitude, Universal Transverse Mercator (UTM). or Public Land 
Survey. The complete identification records for the Erickson Weed Diagnostic I..aboratoty are downloadable from 

One horse purslane (Trianthema portulacasl:nim was found to be new to the Pacific Northwest and is in 
the Aizoaceae This tropical plant is a weedy of California and was collected in Kootenai County in 
a flower bed. The lab received 48 specimens considered to be weedy or escaped cultivated that were new county 
records according to the Invaders database (Table). Ventenata (Ventenata dubia (Leers) Cross & Our) and 
interrupted (Apera internlpta (L.) Beauv.) were the most common grasses submitted for identification. 
Ventenata was the cattle and was to the gmss seed industty. 
Needle (Navarretia interlex:ta (Benth.) Hook) oftbe Polemoniaceae family was the most common 
broadIeafplant sent in. Three plants listed as native species. blazing star ment:zelia (Mentzelia laevicaulis 
(Dougl.)T&G)~ wrileaf phacelia (Phacelia heterophylla Prush (Brand) Cronq.); and coyote tobacco (Nicotiana 
attenuata Torr.) were sent in for identification. star was found in a county rock and along a 

road in two counties in south central Idaho. is common many roads in northern 
Idaho. tobacco was found to be in Owyhee county following a rangeland fire. Berteroa 
(Bertel'oa inca:na DC) is a weed established on beaches of the, upper Snake River and is spreading the 
upper Salmon River in Lemhi County. Gamen orache (Amplex hortensis L.) was identified in Bannock County in 
1999 and Power County on American Falls Reservoir in 2000. Garden orache can reach heights of2 m and 
Ll.....LU.<lIJIAY is associated with old farmsteads. Ramtil or Ramtilla (Guizotia abyssinica Cass) is a cultivated 

from Africa and is sold as bird thistle seed. Ramtil has established as a weedy in 
The Ramtil bird seed was contaminated with flixweed (Descuroinia sophia (L.) Web. ex PranO.). 
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Ada,ID Veratmm parviflorum Michx 
Ada,ID 
Ada,ID 
Bear ID 
Benewah.ID 

ID 
1:!otltlld.alry, ID 
Boundary, ID 
Boundary, ID 
Boundary,ID 
Botmdaxy, ID 

ID 
Botmdary ID 

ID 
Butte,ID 
Butte,ID 
Can1loo,ID 
Clearwater, ID 
Elmore,ID 

ID 
,,'reMoflt ID 
,,'remorlt ID 
Gem,ID 
Idaho,ID 
Jerome,ID 

ID 
Koc:lteruU, ID 
.lIJXII.CIlIIl, ID 
Kootenai, ID 
Kootenai, ID 
Kootenai, ID 
Kootenai, ID 

ID 
Latah,ID 

ID 
Latah,ID 
Latah,ID 
Latah, ID 
Latah,ID 
Lewis,ID 

ID 
NezPen:e, ID 

ID 
NezPen:e, ID 
Power,ID 
Twin Falls, ID 

Onagraceae 
Scrophulariaceae 
Asteraceae 
Brassicaceae 
Poaceae 
Asteraceae 
Boraginaceae 
Caryophyllaceae 
Poaceae 
Poaceae 
Poaceae 
Polygonaceae 
Asteraceae 
Chenopodiaceae 
Ranunculaceae 
Asteraceae 
Lythmceae 
Boraginaceae 
Polygonaceae 
Asclepiadaceae 
Brassicaceae 
Poaceae 
Boraginaceae 
Euphorbiaceae 
Aizoaceae 
Asteraceae 
Asteraceae 

Asteraceae 
Asteraceae 
Fabaceae 
Poaceae 
Poaceae 
Solanaceae 
Violaceae 
Poaceae 
Poaceae 
Asteraceae 
Poaceae 
Rubiaceae 
Chenopodiaceae 
Brassicaceae 

Epilobium mmUtum L. 
Veromca anagallis..aquatica L 

tomentosa L. 
L""VL......,.. curvisiliqua (Hook) Bessey 

anmdjnaceae L 
un,()pordum acanthium L. 

L 
Dianthus a ...... ",ua '-' 


ApeIa interrupta (1..) Beauv. 

Paa bulbosa L. 


monspeliensis 
Rumex crispus L. 
Centaurea solstitialis L. 
Salsola iberica Sennen 
Rantmcu1us cymbralaria Pursh 
Iva ax:i.llaris Pursh 

salica:ria L. 
SVImmrvmmofficinaleL. 

acetosella L. 
Torr. 

Br. 
Fescue myuros L. 

Amsinckia intennedia Fisch. & Mey 

EUJ)hmi>ia myrsinites L 

Tmmth<ema prortulacastrmn L. 


canadensis (1..) Cronq. 
L. 

Lyclmis ooronaria (1..) Desr 
Apera L. 
Veronica arvensis L. 
Veronica persica Poir 
Chondrilla jtmcea L. 
Senecio jaoobaea L. 
Vicia tetraspenna L. 
Apera intemIpta (1..) Beauv. 
Elytrigia (1.) Nevsk:i 
Hyoscyamus 
Viola palustris L 
Apem int:emlpta (1..) Beauv. 
Ventenata duma (Leers) Cross & Due 
Artemisia biennis Willd 
Aegilopis 
Galium 
Atriplex L. 
Cardamine occidentalis Howell 

S'De:edv.-ell. water 
Bursage, skeletonleaf 
Yellowcress, western 

reed 
Thistle, Scotch 
Blueweed, common 
Pink, grass 
Windgrass, ;nt",,"I1~tffi 
Bluegrass, bulbous 
Rabbitfoot grass 
Curly dock 
Stmthistle, yellow 
Thistle, Russian 

seaside 
SumpweclCi, poverty 
LoclSeStrife, purple 
Comfrey, common 
Sorrel,red 
Milkweed, showy 

bitter 
rattail 

Fiddleneck. coast 
myrtle

P",,,,,I,..,,,· horse 
Horsev.-eed 
Ragwort, 
Campion. rose 
Windgrass, interrupted 
Speedwell, com 
Speedwell, Persian 
Skeletooweed, rush 
Ragwort, 
Vetch. 
Wmdgrass, interrupted 

MaIsh violet 
Windgrass, interrupted 
Ven1:enata 
Worm:wood, annual 
Goatgrass, jointed 
Bedstraw, catchweed 
'U'l.......... garden 
Bi1:tm::ress, western 
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IT),:....""I"1Tn .....t of 
~~~=~~~~~~~;;';~~~~ND~5i81~0~5)~.Tm;;;'~h~as. provided leafY 
spurge control when fall applied. However, previous research at North Dakota State University has shown that 
imazapic alone provided poor spurge controlwhen applied in the spring and only mir to poor Canada thistle 
and spotted knapweed control regardless ofapplication date. The purpose ofthis research was to evaluate the 
effect applied alone or with 2,4-D formulation) for leafy spurge, Canada and 
spotted controL 

The first experiment was established near Bu:ffhlo, ND with spring treatments applied on June 1999, when 
leafY spurge was 24 to 34 inches tall and in the true flower growth stage. The herbicides were applied using a 
hand-held boom sprayer delivering 8.5 gpa at 35 The air was 72 F with a dewpoint of 67 F. Fall 
treatments were applied on September 1999, when leafY spurge was in the fall stage with 4 to 6 inches 
regrowth from the main stem. The air temperature was 64 F. The plots were 10 and treatments were 
replicated four times in a randomized complete block LeafY evaluated with 
control based on percent stand reduction compared to the untreated check. 

Imazapic provided better long-term leafY spurge control when fall-applied than sprmg'-apPIUlO 
2,4-D generally decreased control compared to imazapic applied alone (Table 1). For applied at 
2 oziA with a methylated seed oil in provided 75% leafY spurge control 12 months after treatment 
(MAT) to 34% control with the same treatment applied in June and evaluated 12 MAT. While 
initial leafY spurge control was similar or higher when imazapic was applied with compared to im3LZap,ic 
alone, long-term control was less. Leafy spurge control with imazapic at 3 oziA fall-applied averaged 92% control 
12 MAT compared to only 58% control when the same treatment was applied with 2,4-D. fall-applied 
tended to provide better leafY spurge control than the standard ofpicloram but grass injury 
was also Grass (cool season species) over fall applications was 41% in June 
and 22% in 2000 compared to little or no grass injury from the same treatments applied in June. 

An experiment to evaluate Canada thistle control with imazapic applied alone or with 2,4-D was established near 
ND. Treatments were applied on June 16, 1999, to Canada thistle in the vegetative stage and 

beg;mD:mg to bolt (6 to 14 inches tall) or on September 1999, when Canada thistle was in the rosette 
The air was 62 F and dew point was 51 F on the June application date and 68 F and 58 F in 

September, respectively. Experimental design and evaluation were similar to the first experiment. 

Imazapic better Canada thistle control 12 MAT when applied in June than in Sentem:ber, 
similar whether applied alone or with 2,4-D For control 12 MAT with alone 
or with 2,4-D in June 1999 61 and 78%, to 11 and 20%, respectively, with the 
same treatments applied in September. Pic10ram plus provided the best long-term Canada thistle control 
and averaged 96% 12 MAT regardless ofapplication date. 
The spotted knapweed was on 8, 1999, near Hawley, MN, when spotted knapweed was 
OOg:Dmling to bolt. The weather was clear and very humid with an air of70 F and a dewpoint of67 F. 
hX!>enmeJltai design and evaluation were similar to the spurge PY1"lM'imp:nt 

Imazapic applied alone or with 2,4-D (commercial mixture) did not provide satismctory spotted knapweed control 
and averaged 38% 1 MAT. When the commercial mixture of imazapic plus 2,4-D was applied with 2,4-D ester 
initial control 86% 1 MAT but 52% the growing season. both picloram 
treatments knapweed controll1 MAT. 

In summary, the addition of2,4-D to imazapic did not improve long-term Canada thistle or spotted knapweed 
control and decreased long-term leafY spurge control compared to imaLZapic applied alone. Leafy spurge control 
was best when was applied in the fall compared to but Canada thistle control was better when 
treatments were applied in June to alone or with did not control 
spotted knapweed. 
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June 1999 aoolication 
Imazapic + MSO" 2+1qt 71 34 0 3 0 
Imazapic + MSO" 3+lqt 74 63 0 30 0 
Imazapic + 2,4-I>" + MSO" 2+4+lqt 90 56 0 55 5 
Imazapic + 2,4-Do + MSO" 3+6+1qt 91 47 0 15 0 
Picloram + 2,4-D 8+ 16 99 74 0 54 0 

Semmber 1999 amiication 
Imazapic + MSO" 2+1qt 92 35 75 9 
Imazapic + MSO" 3+1qt 95 48 92 24 
Imazapic+ 2+4+1qt 95 31 48 28 
Imazapic + 2,4-D" + MSO" 3+6+1qt 91 50 58 25 
Picloram + 2,4-D 8+ 16 94 30 55 0 

2+lqt 
3+1qt 

2+4+1qt 
3+6+1qt 

8 + 16 

82 6 
90 15 
80 21 
88 19 
99 96 

Imazapic + MSO· 2+lqt 35 13 3 
Imazapic + 2,4-D' + MSO" 1+2+lqt 25 5 9 
Imazapic + 2,4-0' + MSO· 2+4+lqt 41 15 4 
Imazapic + 2,4-D' + MSO· 3+6+lqt 52 12 20 

1 + 2+ 14+ 1 qt 81 6 62 
2+4+ 12+ 1 qt 87 11 35 
3+6+ 10+ lqt 91 29 60 

Picloram + MSO· 4+1qt 75 9 91 
Picloram + 2,4-D + MSO· 4 + 16+ I qt 92 o 96 

22 13 22 

2,4-0' + 2,4-D ester + MSO' 
ester + MSO' 

+ 2,4-D' + 2,4-D ester + MSO· 

-ozIA-

2+ 1 qt 
3+lqt 

2+4+1qt 
3+6+lqt 

8+ 16 

19 
16 
21 
46 
96 

% 

56 
65 
84 
72 
95 

15 
18 
16 
31 
70Picloram + 2,4-D 

"Methylated seed oil Was Sunit by AGSCO, Grand Forks, NO. 

e Commercial funnulatioo Oasis by American Cyanamid, Princeton, NJ (now BASF). 
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!lli!!2gaL£g~Q!.gtm!ml~~~~!!.l:'![QD1!LQ~~ Rodney G. Lym and Katheryn M. Christianson. 
(Department of Plant Sciences, North Dakota State University, Fargo, ND 58105). Purple loosestrife was added to 
the North Dakota noxious weed list in 1996. Purple loosestrife is found in 11 North Dakota counties with the 

infestations in urban areas. 
apIJrC:IICll::;U.llI ofherbicides 

control ofpurple loosestrife fits well in urban areas CODlSIOenIlg 

in to residential areas. Three ofpurple 
were introduced in North Dakota in 1997 and 1998. The control agents 

included two Galerucella calmariensis and G. pusilla, released in Grand Forks and Valley City, ND, 
and Hylobius transversevittatus, a root feeding weevil in Grand Forks. The objective of this research was to 
evaluate purple loosestrife control with Galerucella spp. along a river in an urban area. 

The experiment was established in Chautauqua Park the River in North Dakota. A 
mixed population of about 4000 Galerucella calmariensis and 10,000 G. pusilla were released at a release 
point in June 1998 and 1999, respectively. The number ofGalerucella spp. adults and egg masses, as well as 
purple loosestrife stems, plant height, and spike length were recorded at the release point and at 25 foot increments 
both up and down stream from the release point. In a 1 the number of eggs, larvae, and adults was 
estimated by counting for 60 the five stems and five longest flower were J.ll""""'W''''''''' 
and the total number 

Galerucella spp. established at Valley City as both adults and egg masses were found in 1999, 1 yr after release 
(Tables 1 and 2). Gallerucella began to decrease the loosestrife stem height and flower spike length 2 yr after 
release (2000). For instance, stem was reduced at the release pole from 1.4 m to 0.4 min 1999 and 2000, 
respectively. Also the average flower length in 2000 was reduced to zero at the release pole and 25 feet from 
the pole. The number of stems increased the spp. release even though the number of 
flowering plants and stem length decreased. In general, the plants were short and remained in the vegetative 
growth stage 2 years after the first biocontrol agent was released. 

The number observed increased from an average of 11m2 in 1998 to in 2000. there was no 
increase in the uumber of larvae observed and only a increase in adults. The reason for the increase in 
eggs observed compared to the small increase in adults may be due to the adults moving to purple loosestrife 
further down stream from the experiment site. Also, since the area is in a city park, some ofthe reduction may be 
due to loss from insecticide spraying conducted for mosquito control. 

In this study, Galerucella spp. established and to reduce the purple loosestrife infestation 2 yr following 
release. control ofpurple loosestrife can be an alternative to chemical control in urban areas as as 
mosquito control programs are restricted in the release area. 

o(release) 
25 feet 
50 feet 

o 
6 
o 

o 
o 
o 

10 
14 
35 

15 
19 
14 

58 
22 
50 

1.4 
12 
0.9 

0.4 
05 
0.8 

o(release) o 2 I o o o 40 o 4 
25 feet 2 J o 2 o 2 11 o 1 
50 feet o I o 6 o 2 30 o 2 
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Page(s) 

IJIlllraIlth, Palmer (Amaranthus S.Wats.) 38, 81 

Amaranth, Powell (Amaranthus powellii S.Wats.) .......................................................... .47, 51, 53 

Barley, foxtail (Hordeum jubatum ......................................................................................... . 


volunteer (Hordeum vulgare L.) ....................................... 182, 185, 189 

Bamyardgrass (Echinochloa crus-galli (L.) Beauv.) 84, 1 

Bedstraw, catchweed (Galium L.) .................................................138, , 178, 180, 194 

Bindweed, field (Convolvulus L.) .................................................................................101 


western [Cardamine (Watts) Howell] ............................................... .194 

(Poa .....................................................................................................................49 

annual (Poa annua 12, 113 

bulbous bulbosa L.) 62, 194 


Blueweed, common (Echium L.) ................................................................................... 194 

,,{nlIlTHr (Bromus tectorum L.) 168, 178, 1 182, 185, 189, 192 


(Bromus L.) ............................................................................................. 1 

smooth inermis 


Buckvlheat, (Polygonum convolvulus L.) 86, 88, 108, 129, 160 

Bursage, skeletonleaf (Ambrosia tomentosa .................................................................... 194 


""'''''>1U''' (Ranunculus cymbralaria Pursh) .................................................................. 194 

Campion, rose (Lychnis coronaria (L.) ............................................................................194 


(Phalaris arundinacea L.) ............................................................................. 194 

Canola, (Brassica napus L.) 

Chamomile, mayweed (Anthemis cotula L.) ...................................................................61, 66, 1 

Chickvleed, common [Stella ria media (L.) VilI.] 47,49,51 


(Trifolium arvense 

Cockle, white (Lynchnis alba Mill.) ........................................................................................... 138 


common (Symphytum officinale L.) ............................................................................194 

[Digitaria (L.) 


Daisy, oxeye (Chrysanthemum leucanthemum L.) ...............................................................23, 110 

Dandelion (Taraxacum officinale Weber Wiggers) ................................................... .44, 49, 149 

Dandelion, false (Hypochaeris radicata) 

Dock, (Rumex L.) 


o.gt1ennel [Eupatorium capillifolium Small] 

Fescue, rattail [Vulpia myuros (L.) K.c.Gmel.] ......................................................................... . 

Fiddleneck, coast (Amsinckia intermedia Fisch. & ..........................................................194 


redstem [Erodium cicutarium (L.) ......................................................... 

Fireweed, (Epilobium angustifolium 


(L.) Beauv.] 83, 149, 150, 160 

Foxtail, yellow (Setariaglauca (L.) 83,108,129,149,160 

Goatgrass, jointed (Aegilops cylindrica Host) ............................................................ 164, 191, 

Goldenrod (Solidago spp.) .............................................................................................................. 6 

Grass, (Dianthus armeria L.) .............................................................................................. 194 




Grass, rabbitfoot (Polypogon monspeliensis) ............................................................................. 194 

Groundcherry, Wright's (Physalis wrightii) ...........................................................................36, 37 

Groundsel, common (Senecio vulgaris L.) .......................................................................39, 47, 51 

Hellebore, false (Veratrum parviflorum Mi.::hx) .................................... ..................................... 194 

Henbane, black (Hyoscyamus niger L.) ...................................................... .. .. ............................ 194 

Henbit (Lamium amplexicaule L.) ...................................................................... 39, 47, 49,51, 141 

Horseweed [Conyza canadensis (L.) Cronq.] ............................................................................. 194 

Knapweed, spotted (Centaurea maculosa Lam.) ..... .............................................. .......... ........... 197 

Knotweed (Polygonum spp.) ......................................................................................................... 46 

Knotweed, prostrate (Polygonum aviculare L.) ................................................................ 39, 47,51 

Kochia [Kochia scoparia (L.) Schrad.] .................................. 73, 81, 82, 86, 87, 95, 106, 108, 109, 

............................. ... .............................................................. 127, 130, 147, 150, 152, 154, 157, 160 

Lambsquarters, common (Chenopodium album L.) ........39, 46, 47, 51, 59, 66, 74, 75, 76,77, 79, 

............................... . 82, 84, 88,95,96, 106, 130, 138, 140, 141, 147, 149, 150, 152, 154, 157, 160 

Lambsquarters, narrowleaf (Chenpodium desiccatum ANels.) ............................................ .36, 37 

Lentil, volunteer (Lens culinaris Medik.) ................................................................................... 171 

Lettuce, prickly (Lactuca serriola L.) ................................................................................. 171, 175 

Licorice, wild [Glycyrrhiza lepidota (Nutt.) Pursh] ....................................................................... 6 

Loosestrife, purple (Lythrum salicaria L.) ............................................................... .......... 194, 199 

Mallow, common (Malva neglecta WaUr.) ..................................................................... 84, 94, 149 

Milkweed, common (Asclepias syriaca L.) ................................................................ .................... 6 

Milkweed, showy (Asclepias speciosa Torr.) ............................................................................. 194 

Mullein, common (Verbascum thapsus L.) ................................................................................... 17 

Mustard, volunteer (Brassica spp.) ......................... .. .................................................................. 175 

Mustard, yellow (Brassica campestris L.) .................................................................. ............83, 96 

Nightshade (Solanum spp.) .... ............................... .. ... .. ...... ........................................... .......... 49, 53 

Nightshade, black (Solanum nigrum L.) .......................... ........................................... 59, 75, 76, 77 

Nightshade, eastern black (Solanum ptycanthum Dun.) ............................................................. 149 

Nightshade, hairy (Solanum sarrachoides Sendtner) ........................................................... 84, 152 

Nutsedge, purple (Cyperus rotundus L.) ................................................................................. 36, 37 

Oat, wild (Avenafatua L.) ...........................66, 69, 71, 88,96, 114, 122, 124, 125, 132, 134, 136, 

...................................................... 138, 140, 143, 144, 145, 148, 166, 176, 178, 180, 182, 185, 189 

Orach, garden (Atriplex hortensis L.) ......................................................................................... 194 

Parsley, fool's (Aethusa cynapium L.) ......................................................................................... 194 

Pennycress, field (Thlaspi arvense L.) ........................................................................... ............. 141 

Pepperweed, perennial (Lepidium latifolium L.) ..........................................................................25 

Pigweed (Amaranthus spp.) ..... .............................................................................................. .46, 49 

Pigweed, prostrate (Amaranthus blitoides S.Wats.) ....................................... 36, 59, 75, 76, 77, 78 

Pigweed, redroot (Amaranthus retroflexus L.) ......................59, 73, 75, 76, 77, 80, 81, 82, 84, 86, 

............................................................................................... 88, 108, 149, 150, 152, 154, 157, 160 

Pigweed, tumble (Amaranthus albus L.) ................................................................................36, 37 

Pineappleweed [Matricaria matricarioides (Less.) c.L. Porter] ......................................... .49, 189 

Pricklypear (Optunia spp.) ......................................................................................... .......... .. .......21 

Purslane, common (Portulaca oleracea L.) ........................................................................... : ...... 36 

Purslane, horse (Trianthema portulacastrum L.) ..................................................................37, 194 
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Quackgrass (L.) ......................................................................... 103, 194 
Rabbitbrush, Douglas [Chrysothamus visddjlorus (Hook) Nutt] 1 
Rabbitbrush, [Chrysothamus nauseosus (Pallas) Britt] 1 
Ragweed, common (Ambrosia artemisiifclia L.) ...........................................................................6 
Ragwort, tansy (Senecio jacobaea L.) ........................................................................................ 194 
Rose, wild (Rosa woodsii Lindl.) 

toad (Juncus bufonius L.) ................................................................................................. 103 

(Secale L.) ............................................................................................................... 1 

Rye, (Secale .............................................................................. 170, 178, 180, 191 
asperum (Simonkai) Nevski] 

.>..LU1.U....u (Loltum multiflorum Lam.) 166, 187 
Sagebrush, big (Artemisia tridentate Nutt.) 1 
Sagebrush, sand (Artemisia filifolia Torr.) ...................................................................................21 
Sagebrush, silver (Artemesia cana Pursh) ................................................................................... .31 
Shepherdspurse [Capsella bursa-pastoris (L.) Medik] 49,51 
Skeletonweed, rush (Chondrilla juncea L.) ................................................................................194 
....rn<lrn'XfP.·11 pale (Polygonum lapathifolium 51 

'.>VPUTP'>11 broom [Guiterrezia (Pursh) Britt. & ............................................19 
Snowberry, western (Symphoricarpos Hook) 

red (Rumex acetosella L.) ................................................................................................ 194 

(Sonchus oleraceus ................................................................................................49 


Speedwell, corn (Veronica arvensis L.) ......................................................................................194 

Persian (Veronica Poir.) .............................................................................. 194 


Speedwell, water ( ...................................................................1 

leafy (Euphorbia 12, 14, 197 

Spurge, myrtle (Euphorbia myrsinites ................................................................................. . 
Spurge, toothed (Euphorbia dentate Michx.) ............................................................................. 160 
iStarth.lstle, yellow (Centaurea solstitialis L.) ...........................................................2, 5, 194 

a~.,.t... ppT volunteer (Beta vulgaris L.) 
poverty (Iva axillaris Pursh) ................................................................................... 194 

[Descurainia pin nata (Walt.) Britt.] ...................................................... 1 
wild (ArtemiSia L.) .................................................................................. 19 

Tarweed, fiddleneck (Amsinckia lycopsoides Lehrn.) 
Thistle, Canada [Cirsium arvenses (L.) Scop.] ........................................................................... 1 

Russian (Salsola iberica Sennen & Pau) ..................................................... 59, 76, 194 
Thistle, Scotch (Onopordum acanthium 194 

Va.'-1H"'..!\., yellow (Linaria MilL) 
Ventenata [Ventenata dubia (Leers) Dur] .................................................................... 194 

hairy (Verbena stricta Vent.) 
Vetch (Vida spp.) 

slender ( tetrasperma ......................................................................................... 194 
Violet, marsh (Viola palustris 94 

volunteer (Triticum aestivum L.) ................................89,91,92,93,96, 105, 106 
Willow (Salix spp.) 

[Apera interrupta (L.) .............................................. 174, 1 194 
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Wintercress, bitter (Barbarea vulgaris R. Br.) ........................................................................... 194 

Wormwood, annual (Artemisia annua L.) ........................................................................... ....... 194 

Wormwood, biennial (Artemisia biennis Willd.) .......................................................................... 82 

Yellowcress, western [Rorippa curvisiliquu, (Hook) Bessey] .................................................. ... 194 
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Alfalfa (Medicago sativa L.) ................................................................ . 
Barley, (Hordeum vulgare 114, 11 118, 

dry (Phaseolus vulgaris L.) ........................................ . 
(Phaseolus vulgaris 

or table (Beta 
h.erl1UCK' (Poa L.) ...................................................................... 61, 

Broccoli (Brassica oleracea L.) ............................................................................................... 53, 
Brome, meadow (Bromus biebersteinii) ........................................................................................32 
Cabbage (Brassica oleracea 
CanoIa, [Brassica 
'-' ...... nu,AVu,.'''' (Cucumis melo 
Carrot [Daucus carota (L.) 
Cauliflower (Brassica oleracea L.) 
Chickpea (Cicer arietinum L.) ................................................................................................. 73, 

(Zea mays 76, 77, 80,81 
Corn, sweet (Zea mays L.) 

UvU_UALJ"'l (Cucumis sativus 
Durom (Triticum Desf.) 
Fallow 
Fescue, [Festuca ovina (L.) var 
Lentil (Lens culinaris Medik.) ..................................................................................................... 108 
Lettuce (Lactuca L.) 60 
Mustard, yellow (Brassica Moench) 71 
Needlegrass, (Stipa viridula 
Non-cropland 
Onion, (Allium cepa L.) ..................................................................................................... 55 
Orchard grass (Dactylis glomerata L.) ...........................................................................................32 

6,9, 16,109,110 
(Pisum sativum 

Pea, sativum L.) 
Peppermint (Mentha piperita ...................................................................................................75 
Potato (Solanum tuberosum L.) ............................................................................................... 41, 43 
.."""._15""""1>'-1 ...................................................................................... 17, 1 21, 27, 31,32 
Raspberry, red (Rubus Tnn"",,,

(LoliumperenneL.) .................................................. ........................... 112, 113 
Spinach (Spinacia 
Squash (Cucurbita maxima Duch.) 
Strawberry (Fragaria spp.) ............................................................................................................ 49 

""'<>"."""",,1" (Beta vulgaris ........................................................................150, 1 154, 1 159 
Sunflower (Helianthus annuus L.) ............................................................................................... 160 
Tomato Mill.) 
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[Elytigia repens x Pseudoroegneria (pursh) A.LoveJ ...... 16 

(Thinopyrum ponticum) ...............................................................................16 


Wheatgrass, (Elymus trachy) ...................................................... 16 

Wheatgrass, western (Pascopyrum smithii) 

Wildrye, altai [Leymus angustus Pilger] .......................................................... 16 

Wildrye, Russian [Psathyrostachys juncea NevskiJ 

Wildrye, (Leymus zucozae:) (Buekl.) 16 


[Agypyron 

208 




HERBICIDE INDEX 2001 


2,4-D (Several) ......................... .3, 4, 5, 
....................... 105, 106, 1 110,1 , 
......~'''-'iJ (Butoxone, Butryac,others) 

F130060 ............................................................................................................................... .. 

15008 ................................................................................................................................. 166 


Fl 07892 ................................................................................................................................. 166 

Acetochlor Surpass, Topnotch) .......................................................................... 77, 78, 

Acifluorfen (Blazer, Status) .......................................................................................................... 39 

Alachlor (Lasso, Micro Tech, .................................................................................... 39, 

Atrazine (AAtrex, Stop, 76, 80,81 

" :u:..';<J."'UUJ,U (Milestone) 11 160 
BAS 620 (Equinox) 

BAS 

BAS-65 

BAS-662 (Distinct) 


MKH 6561 (Olympus) ..................................................................38,53, 168, 174, 177, 192 

6562 (see flucarbazone-sodium) 

Bensulfuron (Londax) 
Bensulide (Prefar) 
",-,""c.U,L,'JU (Basagran) 
Bromacil (Hyvar) 
Bromoxynil (Broc1ean, Bromil, Buctril, Moxy) 87,88,94, 120, 125, 
............................................................................................. .129, 134, 140, 141, 1 148, 175, 1 
Bromooxynil + MCPA (Bison, Bronate) ................................. 88, 94, 1 141, 1 

(Affinity, Aim) 88, 1 121, 127, 130, 1 138, 

Chlorflurenol (Curbiset, Maintain) 

Chlorsulfuron (Glean, 

Chlorsulfuron + LU"• .,UU 


Clethodim (Prism, Select) ......................................................................... .. 

Clodinafop Conduct) ................................................... 88, 124, 1 1 132, 136, 138, 

............................................................................................. 143, 144, 174, 176, 1 182, 187 


U<U..'V!1v (Command) 113 
Clopyralid (Stinger, 60,88,94, 109, 110, 150, 1 
Clopyralid + MCP A (Curtail M) 
Clopyralid + 2,4-D (Curtail) 109 
Cloransularn (First Rate) .............................................................................................. 39, 47, 51, 74 
Cycloate (RO-Neet) .......................................................................................................... 47, 51,1 
DPX 

1, 150, 1 
pne:nrneOllpnam (Betarnix) ........................................................................ 1 
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108, 149 
111, 121, 

27,130,1 138,141, 150,175,1 
Fluroxypyr + (plenum) ............................................................................................. 17, 31 

Dicamba (Banvel, Clarity, 

Diflufenzopyr + dicamba (Distinct) ............................................................................................... 75 

Dimethenamid (Frontier, 582) ........................................... .37, 44,47,49,51, 1 

(various) 

Flumiclorac 47,51, 

Fluroxypyr + MCPA (Starane + 141 

Fluroxypyr + (Starane + Salvo) ................................................................. 130, 141, 171 

Fluthiacet-methyl Appeal) 
Fomesafen "'''-'.d.'''''1I., 
Glufosinate 
Glyphosate Engame, others) .................... 9, 14, 16, 
........................................................ 92, 93, 94, 96, 98, 1 
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Glyphosate + dicamba (Fallow Master) .............................................................................. . 

Glyphosate + 2,4-D (Landmaster) 

GX-471 

GX- 550 


liUCl"""","".,lHCl-UvJ,,,,," (Assert) ....................... 88, 114, 124, l32, 134, 136, 


.............................................................................. 165,170,178,1 

UCl"'-',"'....'" (Cadre, Contend, Plateau) 

74, 108 

Isoxaben (Gallery) ....................................................................................................... 38, 49 

Isoxaflutole (Balance) ......................................................................... .47, 51, 74, 76, 80 

Lactofen (Cobra) 


(Lorox) 

MCPA (several) 88,94, 120, 129, 134, 1 141, 147, 177, 

MCPB Can-Trol) ........................................................................................................108 

Metolachlor (Dual) ................................................................................................. 44, 77, 80,82 

Metolachlor + (Bicep, Lite) ............................................................................. 78,80 

Metribuzin Sencor) 74, 78, 79,80,82, 108, 

.............................................................................................. 1 175,1 187,192 

Metsulfuron (Ally, 109, 110, 166, 

MKH 6561 (see BAY MKH 6561) 


(see flucarbazone-sodium) 

MON 196 ................................................................................................................................... 96 

NB300027 

NB30408 

NB30409 

NB30410 

Napropamide (Devrinol) ................................................................................................... 39, 44, 49 

Nicosulfuron (Accent) .............................................................................................................. 78,80 

Nicosulfuron + rimsulfuron + atrazine (Basis 


H ......,......,...,.~ (Zorial 80, Solicam) .....................................................................................113 

Oxyfluorfen (Goal) 

Paraquat Cyclone) 1, 

Pendimethalin (pendulum, others) ......................... 39, 62, 74,83,84, 108, 160, 187 

Phenmedipham (Betanal, Spin-aid) ........................................................ .47, 51, 150, 1 1 157 

Picloram 22K, 12, 1 19,21, 29,34, 110,197 

Picloram + fluroxypyr .............................................................................................. 1 

Picloram +2,4-1) 

Primisulfuron 

Procarbazone-sodium (NA) ................................................................................................ 182, 189 

Prometryn (Caparol) .....................................................................................................................55 

Pronamide 
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Prosulfuron (Peak) ...................................................................................... .25, 27, 61, 72, 175, 187 

Prosulfuron + primsulfuron (Exceed) ............................................................................................ 27 

Pyrazon (Pyrarnin) .. ...... .... ...... ......... .. .................... .... ..... .... ............................................ .. ....... 47, 51 

Pyribenzoxium ................................. .... .............................................................................. ........ .... 53 

Pyrthiobac-sodium (Staple) ..................... ...: ........................................................... 38, 39, 46, 47, 55 

Pyridate (Tough, Lentagran) ........................................................................................ 73, 74, 75, 94 

Quinclorac (Facet, Paramount) ........................................................................ 2, 6, 9, 14,32,34,55 

Quizalofop (Assure II) ......... ... ... ........................ 66, 73, 74, 82, 86, 89, 91,92,93,96,98, 108, 160 

Rimsulfuron (Matrix) ..... ....... ................................. ... ................ ............. .. .......................... 36, 78, 80 

Rimsulfuron + thifensulfuron (Basis) ............ .. ........................................................................ 78, 80 

S- 3153 ..................................................... ............................................. ... ..................................... 55 

S-dimethenamid (NA) ............................................................................................................. 46, 53 

Sethoxydim (poast, Poast Plus, Prestige) ......................... ....... 53, 59, 66, 82, 83, 86, 89, 92,93,96 

Simazine (Princep) ........... .... ....................... ..... ......... .................................... ... ..............................49 

S-metolachlor (Dual II Magnum) .............................................................. .. .. ....... 37, 39, 47,51,55 

Sulfentrazone (Authority, Spartan) ............... .46, 47,49,51, 73, 74,82,83,86, 105, 108, 113, 160 

Sulfometuron (Oust) .................. .... .. .......................................... ...................................... ..... .... ..... 34 

Sulfosate (Touchdown) ............................................ .... ......... .... ... .............................. . .2, 89, 91, 106 

Sulfosulfuron (Maverick, Maverisk Pro, Outrider) ............................................ 162, 168, 174, 175, 

........ .... .................................................................................................. 182, 185, 187, 189, 191, 192 

Tebuthiuron (Graslan, Spike) .......................... ....... ......... ........... ............................................. . 33, 61 

Terbcil (Sinbar) .. .................................... .. ......... .............................. .. ...... .............................. .. .......44 

Thiafluamide ............................................................................ ... ....................................... 78, 79, 80 

Thiafluamide + metribuzin ...................................................................................................... 78, 80 

Thiafluamide + metriuzin + atrazine ........................................................................................ 78, 79 

Thiazopyr (Visor) ........ .. ........................................ ......... ........................... · .............38,44,47,49,51 

Thifensulfuron (Pinnacle) ........................... .. ........................... .36,38, 78, 80, 87, 88,94, 129, 134, 

...... .. .............................................................................. 140, 141, 143, 147, 148, 171, 175, 177, 187 

Thifensulfuron + tribenuron (Harmony Extra) ................ ... ... .......... 87, 94, 134, 140, 143, 171, 175 

Tralkoxydim (Achieve) .......... .... ........................... 88, 114, 122, 124, 125, 129, 132, 134, 136, 138, 

....... ..................................... ... ...................... .140, 143, 144,145,162,166,174,176,177,182,187 

Triallate (Far-go ) ..... ........................ ........... ... ......................................... ................................ ...... 185 

Triasulfuron (Amber) ................................................................................. 25, 27, 72, 109, 175, 187 

Triasulfuron + dicamba (Rave) ....................................................... ................................ .27, 72, 175 

Tribenuron (Express) .................... .. ... . 61, 87, 88,94, 130, 134, 140, 141, 143, 147, 148, 171, 175 

Triclopyr (Garlon, Remedy) .......................................................................................................... 31 

Trifluralin (Treflan, Tri-4, Trilin, others) ..................................................... ....... 39, 66, 73, 82, 108 

Triflusulfuron (UpBeet) ...................... ........... ........................................................ 51, 150,152,154 

Trinexapac-ethyl (Primo Maxx) ............. .......... ............................ ...... ........ ....... .................... 65, 112 

V-53482 ... ......... ................................... ... ........................... .......... .. ... .................... ......................... 74 

YEl1315 ............ .......................... ........................ ............. .. .... ........................... .......................... 125 

YEl1425 ........ ...... ...................................................... .................. ........ .................... .................... 125 

ZA1296 ...................... ................. ... ...................... .. ....................................... ....... .... ...................... 53 
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Product (Manufacturer) 

Accent Gold (DuPont) 


Axiom (Bayer) 

Axiom AT 

Backdraft 

Basis (DuPont) 


Basis Gold (DuPont) 


Bicep II MAGNUM ) 


Bicep MAGNUM TR (Syngenta) 


Lite II MAGNUM ~VI1I"Pl1IT'" ) 

Bison (Agriliance ) 

V 11"''"'1 1t4 ) 

Broadstrike + Treflan (Dow) 


Bronate (Aventis) 

Brozine 


Buctril + Atrazine (Aventis) 


Bullet (Monsanto) 


Canopy 75DF (DuPont) 


Canopy XL (DuPont) 


Canvas (DuPont) 


.,"",.,nrnc<, Plus 

Command Xtra (FMC) 

Commence EC (Dow, FMC) 

Conclude B & G 

Crossbow (Dow 

Curtail (Dow n.~lV~'\"l";H"""'" 

Xtra (Monsanto) 

Distinct (BASF) 

Domain 

Exceed (Syngenta ) 


Extreme (BAS F) 


Fallow Master BS M()lls:ant,o) 


Field Master (Monsanto) 


Finesse (DuPont) 


PREMIXES 

Ingredients 
6.5% nicost.lfuron (Accent), 6.5% 19.1 % flumetsulam (Python), 
and 51.7% (Stinger) 
54.4% flufenacet and 13.6% metribuzin (Sencor) 
19.6% 4.9% metribuzin and 50.5% atrazine 
0.251b (Scepter) and 1.251b glyphosate (Roundup) per 
50% rimsulfuron and 25% thifensulfuron 

1.34% 1.34% nicosulfuron and 87% atrazine 

3.1 Ib atrazine and 2.4 Ib S-metolachlor (Dual II MAGNUM) per gal. 

2.0 lb atrazine, 2.5 lb S-metolachlor (Dual MAGNUM) and 0.09 lb 

flumetsulam per 

2.67 Ib atrazine and 3.33 Ib S-metolachlor (Dual II MAGNUM) per gal. 

2Ib bromoxynil (Moxy) and 2 Ib MCPA per 

6.3 Ib S-metolachlor (Dual MAGNUM) and I.521b metribuzin (Sencor) per 

0.25 Ib flumetsulam Python) and 3.4 lb trifluralin per 

21b bromo:x.vn and 2lb MCPA per 
I lb bromo:x.vn:ll (Broclean) and 2 Ib atrazine per gaL 

1 Ib (Buctril) and 2 Ib atrazine per gal. 

2.5 Ib microencapsulated alachlor (Micro-Tech) and 1.5 Ib atrazine per 

64% metribuzin and 11 % chlorimuron 

46.9% sulfentrazone (Authority) and 9.4% chlorlmuron 

37.5% thifensulfuron & 18.8% tribenuron (Harmony Extra) and 15% 
metsulfuron (Ally) 
10.6 % nicosulfuron (Accent), 46.6 % sodium salt of dicamba 

and 18.1% (ingredient ofDistinet) 

4 Ib sulfentrazone (Authority) per gal. and 3 Ib clomazone (Command) per 

gal. co-pac:Jc 

3 Ib trifluralin and 2.25 Ib clomazone (Command) per 

2.7 lb bentazon plus 1.3 lb acifluorfen (Stonn) per and 1.5 Ib ~-'''~''J 

(Poast) per co-pack 

2 Ib 2,4-D and 1 Ib triclopyr (Remedy) per 

2 Ib and 0.38 lb per 

2.7 lb n11(;rm~neapsulated acetolchlor (Degree) and 1.34 lb atrazine per 

20% diflufenzopyr and 50% dicamba (Banvel SGF) 


24% flufenaeet and 36% metribuzin (Seneor); 


IAlb acetocblor and 5.61b EPTC per 


48% flufenaeet and 10% isoxaflutole (Balance) 


28.5% and 28.5% prosulfuron (Peak) 


0.17lb imazetbapyr (Pursuit) and 2Ib glyphosate (Roundup) per 


2.21b (Roundup) and OAtb dieamba per 


0.75lb glyphosate (Roundup), 2Ib acetochlor and 1.5 Ib atrazine 


per gaL 


62.5% ehlorsulfuron (Glean) and 12.5% metsulfuron (Ally) 
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Freedom (Monsanto) 


FulTime (Dow AgroSciences ) 


Fusion 


Galaxy 

Gauntlet (FMC) 


Grazon P&D (Dow AgroSciences) 


Harness Xtra 
Harness Xtra 5.6L (Monsanto) 


Hornet 85.6 (Dow 


Hornet 78.5 WDG 


Laddok S-12 


Landmaster BW (Monsanto) 


Lariat (Monsanto) 


Leadoff (DuPont) 


Liberty ATZ tr">."'-UIWC'> 

Lightning 


Marksman 


Moxy + Atrazine 


NorthStar (Syngenta ) 


Pursuit Plus (BASF) 


Ramrod! Atrazine F (Monsanto) 


Rave (Syngenta ) 


ReadyMaster A TZ (Monsanto) 


RezuIt B&G (BASF) 


Sahara (BASF) 

:".re"nTe:T OT (BASF) 


Shotgun (United 


(Syngenta) 

Squadron (BASF) 

Steadfast (DuPont) 

Starane Plus Salvo (UAP) 


Starane Plus Sword 


Stellar (Valent) 

Steel (BASF) 


Storm (BASF) 


Synchrony STS (DuPont) 


Tordon RTU (Dow AgrO~.Cle:nc,~s 


(BASF) 


Weedmaster (BASF) 


2.67 lb aiachior (Lasso EC) and 0.33 Ib trifluralin per 

2.4 Ib acetochlor (TopNotch) and 1.6 Ib atrazine per gaL 

2Ib and 0.66lb (Option II) per gaL 

\"-"'''''',,''>.1.1) and 0.67 lb acifluorfen (Blazer) per gal. 
75 % sulfentrazone (Authority) and 84% c10ransularn (FirstRate) co-pack 

2Ib and 0.54 lb pic10rarn (Tordon) per 
2.3 Ib dimethenamid (Frontier) and 2.71b atrazine per 

50% thifensulfuron and 25% tribenuron (Express 
4.3 Ib acetochlor and 1.7 Ib atrazine per 

3.1 Ib acetochlor (Harness) and 2.5 Ib atrazine per 

23.1 % flumetsulam (Python) and 62.5 % 
18.5 % flumetsularn (Python) and 60.0 % 

2.5 Ib alachlor and 1.5 lb atrazine per 

2.3 Ib dimethaenamid and 2.71b atrazine per 
3.341b atrazine and 1.0 lb glufosinate (Liberty) per 

52.5% and 17.5% Im:lZa'ovr I. ,-"'JHl<1111) 

1.1 lb salt ofdicarnba and 2.1 lb atrazine per 

1 Ib bromoxynil and 2 Ib atrazine per gal. 

7.5% primisulfuron (Beacon) and 36.3% dicarnba(Banvel) 

2.71b pendimethalin and 0.2 lb imazethapyr (Pursuit) per 

3 Ib propachlor (Ramrod) and 1 Ib atrazine per gal. 

8.8% triasulfuron and 50% dicamba (Banvel) 

2.0 Ib glyphosate and 2.0 Ib atrazine per gaL 
and 1 Ib sethoxydim (Poast per 

co-pack 1 delivery 

7.8% imazapyr(Arsenal) and 62.2% diuron p""uu.",,,, 

0.5 Ib imazaquin and 2.0 Ib acifluorfen (Blazer) per 


2.25 Ib atrazine and lIb ester of2,4-D per gal. 


42.8% primisulfuron and 14.2% prosulfuron 


2 Ib pendimethalin (Prowl) and 0.33 Ib (Scepter) per 


50% nicosulfuron (Accent) and 25% rirnsulfuron (ingredient of Basis and 


Basis Gold) 


0.751b fluroxypyr (Starane) and 3 Ib (Salvo) per gaL 


0.711b fluroxypyr (Starane) and 2.84 lb MCPA (Sword) per gal. 


2.4lb lactofen (Cobra) and 0.7 lb flurniclorac (Resource) per gal. 


0.17 lb imazaquin (Scepter), 0.17 lb and 2.25 Ib 


ll;;;lJlUI.Ln"Ull'UJlH (Prowl) per 
2.67 lb bentazon (Basagran) and 1.33 Ib acifluorfen (Blazer) per 

32% chlorimuron (Classic) and 10% thifensulfuron (Pinnacle) 

3% acid equivalent picloram (Tordon) and 11 2,4-D ae per gal. 
2.571b trifluralin (Treflan) and 0.43 Ib ...._.__ ~, __. (Scepter) per gal. 

1.0 lb ae dicamba and 2.87 Ib ae amine 
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