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responsibility of the seven (7) project chairmen. Final responsibility for 
compi 1i ng the and loping the indices belongs to the 


on chairman. 


Recogni on and credit must go to the members of the Western Society of 
Weed Science whose efforts are reflected in the reports contained herein. 

Stephen D. Miller 
irman, earch 
tern Sad ety of ience 

1988 

i 



TABLE OF CONTENTS 


PROJECT 1. PERENNIAL HERBACEOUS WEEDS 

Phil Westra - Project Chairman ...........•................... 1 


Fallow bindweed control with picloram combinations ............... . 2 


Canada thistle control with chloroflurenol, dicamba and 


Testing clopyralid for Canada thistle 


Response of yellow hawkweed to sulfonylurea and 


Picloram and 2,4-0 combination treatments for long-term 


Evaluation of sulfometuron and other sulfonylurea 


Sulfometuron applied alone and with auxin herbicides for 


Canada thistle control in a non-grazed Colorado pasture .......... . 4 


clopyralid in a Colorado pasture ............................ . 6 


(Cirsium arvense L.) control ................................ . 8 

Canada thistle control prior to planting winter wheat. ........... . 9 


pyri di ne herbi ci des. . .............................••......... 11 

Leafy spurge control in pasture .................................. . 14 


1eafy spurge management ..................................... . 16 

Leafy spurge control under trees and along waterways ............. . 18 


herbicides for leafy spurge control ........•......•........•. 21 


1eafy spurge control. . ...................................... . 24 

Fluroxypyr for leafy spurge control .....................•......... 26 

Common tansy control in pasture .................................. . 28 


PROJECT 2. HERBACEOUS WEEDS OF RANGE AND FOREST 

Tom Whitson - Project Chairman .............................. . 30 


Control of foxtail barley (Hordeum jubatum L.) in 

perennial grass pastures .................................... . 31 


Foxtail barley (Hordeum jubatum L.) control in perennial 

grass meadows ...............................•....•........... 


Downy brome (Bromus tectorum L.) control in rangeland with 


Evaluation of curlycup gumweed control with spring vs. 


Showy milkweed (Asclepias speciosa Torr.) control with 


Quackgrass (Agropyron repens (L.) Beauv.) control with 


Control of gray rabbitbrush and Douglas rabbitbrush 


Herbicide evaluations for control of big sagebrush 


Control of big sagebrush (Artemisia tridentata Nutt.) 


Tebuthiuron effects on live canopy cover of big sagebrush 

(Artemisia tridentata Nutt.) and associated species 


Big sagebrush control and perennial grass production 


vari ous herbi ci des. . ........................................ . 33 


fall herbicide applications .............................•.... 34 


various herbicides ................................••......... 36 


various water carriers and herbicides ...•......•............. 37 


with various herbicides ...........................••......... 38 


(Artemisia tridentata Nutt.) ................................ . 39 


with wettable powder formulations of tebuthiuron •........... 40 


seven years after applications .............................. . 41 


five years following herbicide treatments .•....•............. 43 


i i 



TABLE OF CONTENTS (Cont'd.) 

Live canopy cover and production changes in big 

sagebrush (Artemi s ia tridentata Nutt . ) infested 

rangeland seven years after the application of 

tebuthi uron. . ,., ... . ............ . ............................. 45 


Broom snakeweed (Gutlerrezia sarothrae) control with 


Leafy spurge control with fluroxypyr and picloram at 


Testi ng granular formulations of picloram for leafy 


Initial control of leafy spurge with various formulations 


Leafy spurge control with spring applications of 


Yellow sta r thistle presence in 29 month old stands of 


Adaptation of selected grasses to a semi-arid yellow 


Revegetating yellow starthistle infested land with 


Musk thistle control with spring and fall applied 


Yellow toadflax control with fluroxypyr and picloram 


Perenni al grass response with control of mat forbs in 


Survey of noxious weeds along roads in the Boise 


various herbicides .............. ... .......................... 47 


different application timings in a Colorado pasture. ......... 48 


spurge (Euphorbia esula L.) control. ................... . ..... 50 

Leafy spurge control with fall appl ications of sulfometuron. ...... 52 

Dicamba combinations for leafy spurge shoot control. .............. 53 


of 2 ,4- D. ... .. ............... .. .............................. 54 


sul fometuron . . . ............. .... ............................. 55 

Con tro l of leafy spu rge with fluroxypyr. ... . .... . .. ............... 57 

Leafy spurge control with late summer applied herbicides. ......... 59 


eight grasses. ........ ....... . .. .. .... . ..................... 60 


starthistle infested site. ................................... 64 


in termediate wheatgrass. ........ . ...... .. .................... 68 


herbicides in a Colorado rangeland. .. . ........... ............ 70 

Herbic i de control evaluations on Dalmation toadflax. ...... . ....... 72 


in Colorado rangeland. .......... . ............................ 73 

Grea t Pl a ins yucca control inCa lorado rangeland. ................. 75 


range 1 and. ..... . ............................................. 77 

Effect of several herbicides on newly seeded grasses. ............. 78 

New weed species and potential weed problems in Idaho. ............ 79 


National Forest. .......................... . .................. 81 


PROJECT 3. UNDESIRABLE WOODY PLANTS 

Vanelle Carrithers - Project Chairman......................... 85 


Evaluation of herbicides for herbaceous weed control in 

young conifer plantations in coastal Oregon .................. 86 


Evaluation of herbicides for forest site preparation in 


Control of tan oak and Madrone resprouts with glyphosate 


Successional changes in conifer communities following 

three methods of site preparation and three levels 


coas ta 1 Oregon. .............................................. 89 


plus an experimental additive. ............................... 92 


of secondary herbicide release. .............................. 94 

Basal sprays for brush control in Central Arizona. ................ 96 


iii 



••••• • •••••• • •••••••••••••••••••• 

TABLE OF CONTENTS (Cont'd.) 

Pag~ 

Banana poka control in Halt/aii Volcanoes National Park. ............ 99 

Firetree control in Hawaii Volcanoes National Park ................ 100 

Cut-stump treatments for the control of glorybush in Hawaii ....... 102 


PROJECT 4. WEEDS IN HORTICULTURE CROPS 

Rick Boydston - Project Chairman 103 


Vegetable crop tolerance to metolachlor soil residues ............. 104 

Controlling wild prosQ millet (Panicum miliaceum L.) 


Evaluation of several preemergence herbicides for direct 


Evaluation of preplant incorporated herbicides for 


A pre-plant, pre-emergence weed control trial in processing 

tomatoes comparing different rates of metham-sodium 


A pre-plant, pre-emergence nightshade control trial in 

processing tomatoes comparing two methods of 


A post-emergence trial for weed control in processing 


A layby incorporated weed control trial in processing 


Evaluation of several herbicides for postemergence control 


Testing chlorsulfuron for prostrate knotweed (Polygonum 


Postemergence control of creeping woodsorrel (Oxalis 


in snapbeans. .. . .. . . .. ... .. ........ . ......................... 105 

Annua 1 grass control in spri ng planted carrots. ................... 107 

Broadleaf weed control in spring planted carrots. ................. 109 

Effectiveness of thiameturon in sweet corn ........................ 111 

Preemergent and early postemergent weed control on garlic ......... 112 

Annual grass control in spring planted onions ..................... 114 

Broadleaf weed control in spring planted onions ................... 116 

Weed control in onions with fertilizer solutions .................. 118 

Grass control in onions with postemergence grass herbicides ....... 120 


seeded bell peppers. ......... . ............................... 122 

Se 1ecti ve weed control in transplanted bell peppers. .............. 123 


di rect seeded chi 1i peppers 0 124 

Postplant preemergent herbicide evaluations on chili peppers ...... 126 

Layby weed control in established chili peppers ................... 128 


applied as bladed treatments .. , .............................. 129 


application of metham-sodium ................................. 130 


tomatoes . ... . ................................................ 131 


tomatoes. .................... . ............................... 133 

Layby herbicides in processing tomatoes ........................... 134 

Control of purple nutsedge in bermuda swards ...................... 135 

Tolerance of zoysia to selected preemergence herbicides ........... 137 

Tolerance of zoysia to selected postemergence herbicides .......... 139 


of broadl eaf weeds in turf. .................................. 142 


aviculare L.) control along sidewalk edges ................... 144 


corniculata) in bermudagrass turf . ........................... 145 


iv 



•••••••••••••• 

TABLE OF CONTENTS (Cont'd.) 

PROJECT 5. WEEDS IN AGRONOMIC CROPS 

Dou g Ryerson - Project Chairman 147 


Eva luat ion of herbic ide treatments i n dormant alfalfa .......•..... 148 


Testing herbic ides for spot ted knapweed (Centaurea 


Wild proso mi ll et and broadleaf weed control in seedling 


Evaluation of posteme rgence herb ic ide treatments in 


Weed contro l in seedl i ng al f alfa with bromoxynil and 


Weed control in spri ng -p l anted alfal fa wi t h postemergence 


Sequenti al herbici de t reat ments for grass and broadleaf 


Control of barnya rdgras s in seed l i ng alfalfa with post

Post-emerge nce yellow fox tail control in established 


Rh i zome Johnsongrass con t rol in establi shed alfalfa ............... 150 


ma culosa Lam.) cont rol i n alfalfa... .. . ..• ................... 152 

Es t ablished alfal f a weed cont ro l by pyr i dat e. ............ . ........ 153 

Eva l uat i on uf pos teme rgence appl i ca t ions of AC-263,499 


in seedl i ng alfal fa •. . ...... .. . ... . ... .... . ............. 0.... 155 


alfalfa . . .• . . . .. .. .. . • . .. .. . • . .. . . ... . . . . ... . .....•.......... 157 


seedling al f alfa . . . .. . . .. ..•• . .. ..... . ....................... 158 


pyrida t e ... . ... •• • . . . . . .. •.... . . . . . .......................... 160 


herbic ides • •.. . .. ... . ••. .. . . ••. •... . . • . , ... . ..... . ........... 162 

Weed control in f al l - planted seedli ng alfa lfa ...... 0 164 

Water -run vers us gra nular t ri fl ural in for the control 


of dod der in al fal fa . ..•.. . . ..•.... . .. 0.. .. . ................. 166 


weed control in seedli ng alfalfa ...... .. ... . ................. 168 

Dinoseb substitution s for the control of attached dodder ......... 171 

Con t ro l of vol unteer barl ey in seedling alfalfa ... •...•....•...... 174 


emergence herb i ci des . . .• .. .. .. ...... . .• . ..................... 176 

Post-emergence weed cont rol in seed ling alfalfa ................•.. 178 

Post-emergence timing study in estab l ished alfalfa ......... . ...... 179 


alfal fa . . . . .. . . .. . . " . . . . 0 " . .... 0 . 0 """." . ....................... 182 

Post-emergence yell ow foxtail control in established 


alfa l fa . .......•. . . . ..... .. ..•.. .• . . .........•............... 183 

The eva l uation of appli cat i on rates and timing of post-


Wi ld oa t and wild buc kwheat control in irrigated spring 


Inj ury and gra i n yield of spring bar l ey treated with 


Evaluatio n of bromoxynil tank mixes for weed control in 


Mayweed chamomile and catchweed bedstraw control in 


Effec t of ethephon-bromoxyn il and ethephon-DPXR9674 


emergence grass herb icides i n es t ab lished alfalfa ............ 184 

Wild oat control in no-ti ll seeded spring barley. ................. 187 


barley in southeast Idaho .. .. . ... . . . .. ................•...... 189 

Broad leaf weed contro l in spring barley in Fremont County. ........ 191 


dic lofop and thiameturon .• .... . . . .... • ....•...•.....•.•.•.... 193 


spring bar ley ..... . ....... . . ... .............................. 196 


winter barley in nort hern Idaho •....................•........ 198 


on spring barley yie l d . . .... .. . .. .. .......................... 200 

Wi l d oat control wi th PP604 plus vegetable crop oil ............... 201 

Wi ld oat cont rol in spring barley .... ... . ......................... 203 

Wi 1 d oa t control with imazamethabenz tank mi xes. .........•.•...... 204 


v 



TABLE OF CONTENTS (Cont'd.) 

Weed control in barley ......................................•..... 207 


Low volume herbicide application for broadleaf weed 


Broadleaf weed control in barley with sulfonyl urea 


Broadleaf weed control in barley with postemergence 


The combination of chlorsulfuron and metsulfuron with 

AC-222,293 at various rates to determine an effective 


Weed control in pinto beans with preplant incorporated or 

complementary preplant incorporated/preemergence 


Weed control with preemergence and complementary 


Weed control in red kidney beans with preemergence and 


Container study of kidney bean plants with barnyardgrass and 

hairy nightshade in the presence of variable amounts 


Evaluation of preemergence or complementary preemergence/ 


Evaluation of postemergence herbicide treatments in 


Testing herbicides for skeletonweed (Lygodesmia juncea) 


Germination, seedling survival and seedling vigor of 

field bindweed as influenced by soil applied 


Residual effect of metsulfuron applied during the fallow 


Spring oats response to metsulfuron treatment during the 


Evaluation of postemergence herbicide treatments in 


Broadleaf weed control in barley ..............................•... 208 

Weed control with clopyralid combinations in barley ........•...... 210 


control in barley ..........................•..•.............. 212 


herbicides. . .........................•...................... 213 


herbicide treatments ........................................ 214 


rate for broad spectrum weed control. ........................ 216 

Preplant incorporated herbicide evaluations in pinto beans ........ 219 

Evaluation of preplant incorporated herbicides in dry bean ........ 221 

Evaluation of postemergence herbicides in dry bean ................ 223 


herbi c ides. .................................................. 225 


preemergence/postemergence herbicides in pinto beans ..•...... 227 


cornpl ementary preemergence/postemergence treatments. ......... 229 


of soi 1 phosphorus. ..•....................................... 231 

Control of subclover in birdsfoot trefoil ......................... 233 

Evaluation of postemergence herbicides on field corn .............. 234 

Wild pro so millet control in corn ................................. 236 

Evaluation of postemergence herbicide treatments in corn ...•...... 238 

Early preplant herbicide applications in corn ...........••......•. 240 


postemergence treatments in corn ............................. 242 

Evaluation of preplant incorporated herbicides in corn ............ 244 


field corn. .................................................. 246 

Field competition study with field corn and barnyardgrass ..•...... 248 

Postemergence control of annual morning-glory in cotton ........... 249 

Annual brome sp. control with dimethazone in chemical fallm·J. ..... 251 


control on fallow land ..................................•.... 253 

Spring herbicide applications in chemical fallow .................. 254 


metsulfuron .................................................• 256 


year on barley and lentils ........................•.•........ 258 


fallow year .................................................. 260 


fallow ........................................•.......••••... 261 


vi 



TABLE OF CONTENTS (Cont'd.) 

Efficacy and lentil tolerance of pyridate and pyridate/ 

methazole .................................................... 263 


Control of common dandelion in peppermint with fall 


Annua 1 v.Jeed control in pota toes with prep 1 ant, ' preemergence 


Spring and summer development of mayweed chamomile in 


Kochia infestation levels in proso millet as affected by 


Evaluation of BAS-514 for broadleaf weed control in grain 


Sorghum hybrid response to tridiphane and atrazine tank 


Crop injury and grain yield following applications of 


Tolerance of spring barley and spring wheat cultivars to 


Response of wheat genotypes to trifluralin, triallate and 


Evaluation of diclofop tank mixes for wild oat control in 


Bioactivity of metribuzin in a controlled-release 


Interaction of cinmethylin with chlorsulfuron and 


Wheat tolerance to preplant and preemergence application 


Broadleaf weed control with fall and spring applied 


Weed control in spring peas ......... .. ............................ 264 


applications of clopyralid .. . ........... . .................... 267 

Peppermint tolerance to urea-sulfuric ~cid and herbicides ......... 268 

Annual grass control in field potatoes ............................ 269 

Broadleaf weed control in potatoes ................................ 271 

Annual weed control in potatoes ................................... 273 


and postemergence herbicides ................................. 277 

Tolerance of direct-seeded pyrethrum to herbicides ................ 281 

Tolerance of transplanted pyrethrum to herbicides ................. 282 

Tolerance of winter rape seed to pronamide ......................... 283 

Response of winter rape to clopyralid and pyridate ................ 284 


association with winter rape ................................. 286 

Mayweed chamomile control in late planted winter rape ............. 288 

Evaluation of safflower tolerance to herbicides ................... 290 


planting date ..... . .......................................... 292 


sorghum. .......•............................................. 294 


mi xtures. ... . .. . ............................................. 296 

Annual weed control in sugarbeets with metamitron ................. 298 

Evaluation of postemergence grass herbicides in sugarbeets ........ 301 

Pos temergence antagoni sm study in sugarbeets. ..................... 303 

Postemergence antagonism study in sugarbeets ...................... 305 


DPX-G8311 and DPX-R9674. ..................................... 307 

Broadleaf weed control in spring wheat ............................ 309 


sulfonylurea herbicides ...................................... 311 


ethiazin. .................................................... 313 


spring wheat. ................................................ 316 

Wild oats control in spring wheat .................................. 318 

Wild oats control in spring wheat with AC-222,293 ................. 320 


formulation on downy brome and "Vona" winter wheat. .......... 322 

Control of catchweed bedstraw -in w-inter wheat. .................... 324 


metsulfuron-methyl in winter wheat ........................... 325 


of glyphosate plus 2,4-D ..................................... 326 


sulfonylurea herbicides on winter wheat ...................... 327 

Bromus sp. control in no-till winter wheat ........................ 329 


vii 



TABLE OF CONTENTS (Cont1d.) 

Effect of imaz rate, spray volume and spray 
addi ve on control wild oat ............•.••...•.•...•••.. 

Preemergence Ventenata and interrupted windgrass control 
in nter wheat. '" "'''« .. It "'« ........ "' ... "' ... '" "' .... '" "' ........ "' ...... "' ................... .. 


less mayweed and chamomile control in 
winter wheat . ................. "' .. ., ....... "' ............ ., ..... ,. 411 ........... ...... "'............ 336
It 

Volunteer winter rape control in winter wheat ..•..........•..•.... 338 


Eval on of bromoxynil, sulfonyl-urea tank mixes 


luation of postemergence herbicide with 


Postemergence ici application on three accessions of 


Diuron formulations on winter wheat ..........................•..•. 340 


in winter wheat. .........................•................... 343 

Downy brome control in wi wheat .•..•.......................... 345 

Downy brome control in winter wheat .•..........•....•.•.••.••..... 346 

Jointed goatgrass control in winter wheat. .........•.............. 348 

Weed control in winter wheat with 131036...................... 349 

Tansymustard control in winter wheat. .....••...•........••.•...... 1 


experimental compounds in wheat .......•......•••....•..•.•... 353 

Winter wheat cultivar response to SMY 1500 and metribuzin ...•..... 355 

Wild and broadleaf weed control in winter wheat ..........•..•. 357 

Ivyl speedwell control in winter wheat .••.....••••............. 362 


wild oat. '" II .. "' .. {I" "' ............ It '" It .. It .. It .. II It "' ................... " ...... " ............. .. 


PROJ 6. AQUATIC, DITCHBANK AND NON-CROP WEEDS 

Barbra Mullin - Project Chairman .............•.•.........•..• 366 


Broadleaf weed control in conservation reserve program (CRP) 

grass pl ngs .......................................................... . 367 


Russian thistle control in conservation reserve program 

( ) 55 planti .................... 0 368
............................. . 


Effect of very low concentrations bensulfuron methyl on 

the growth sago pondweed ..........................•....... 


Response of Eurasian watermilfoil various exposure 

periods and treatment rates of lfuron methyl .......•.... 1 


Growth sago pondweed from r 1 ited exposure 


Response of sago pondweed to bensulfuron methyl appli 


Control of aqua c plants after short exposure to flu done 


to bensulfuron methyl ...•.................•.........••••..... 372 


under various treatment and ure peri .......... . 374 


in combination with copper .................................. . 

Fi d horsetail control in water .....................•...•........ 377 


PROJ 7. CHEMICAL AND PHYSIOLOGICAL STUDIES 

Jodie Holt Project Chairman................................ 378 


luation of paclobutrazol plant growth lator on 

Ti II hybri d bermudagrass. ............................... 379 


viii 



TABLE OF CONTENTS (Cont'd.) 

Potato injury and weed control from metribuzin and 

metolachlor .............. . .............. . ..... .. ............. 38 1 


Potato growth and symptoms when grown in clopyralid soil 


Evaluation of herbicides for pre-harvest dessication of 


Weed control in potatoes with preemergence herbicides ............. 384 


res i due. .................. ... ........ . ......... . ............. 387 

Tota 1 weed contra 1 in suga rbeets wi thout hand 1 abor. . .. . .. ........ 390 


potato vines .................. . .............................. 392 

The use of bacterially modified lignin as a slow release 


carrier for triallate ............... 0........................ 394 

The use of bacterially modified lignin as a slow release 


carrier of EPTe. , .................... 0........... .. .......... 396 


Author Index .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398 

Herbaceous Weed Index (alphabetically by scientific name) ........ 401 

Herbaceous Weed Index (alphabetically by common name) ............. 406 

Woody Plant Index (alphabetically by scientific name) ............. 411 

Woody Plant Index (alphabetically by common name) ................. 412 

Crop Index ........................................................ 413 

Herbicide Index 414
...... ,............................................ 
Abbreviations Used in This Report ................................. 427 


i x 



PROJECT l. 


PERENNIAL HERBACEOUS WEEDS 


Phil Westra - Project Chairman 


1 




Fallow bindwe ed control with p icloram combinations. Westra , P . 
and T. D'Amato. Three experi ments were initiated in the fall 
of 1986 f or f ield bindweed (CONAR ) control with plc~oram 
c ombina t ions. s ites 2 and 3 were s prayed on 8-21-86 and 8-22-86 
respect i v e ly ; site 1 was sprayed on 9- 20-86. Plots 20 by 40 ft 
in size were la i d out i n a RCB design with 3 replications. 
Applications were made in 18 gpa of wa t e r from a CO2 backpack 
sprayer equipped with 11002LP SS nozzles . Field bindwee d runners 
were 6 - 18 i n long in each study. site 3 had 7 winter wheat 
varieties planted on 10-6-86 ; t hese were harves t e d in July 1987. 

Pic l oram at 0.125 I b a ila either wi th 2,4-D or d icamba, was 
less effec t ive f or l ong term control t han picloram at 0. 25 Ib 
a i/a. The addition of atrazine did not affect bindweed control, 
but d i d provide excellent f al l ow contr ol of annual weeds, 
including volunteer wheat . At all 3 sit e s, dicarnba + 2, 4-D was 
the least e f f ect i ve , most i nconsistent treatment for long term 
control. It appea rs that 0. 25 I b aila of p i cloram is the minimum 
amount needed f or reasonable long term b indweed suppression. 

Vona, Carson , Tam 107, Ne wton, Scout, Sandy, and Baca winter 
wheat var i e t ies were planted into s i t e 3 45 days after herbicide 
applications . Although t his plantbac k interval is shorter than 
desired ( 60 to 90 days would be a norma l p l antback restriction 
at these picl o ram rates) , we wanted t o gather an additional year 
of var ietal p lantback response to p icloram . Averaged across all 
varieties and c ompared to the untreated check, dicamba + 2, 4-D 
increased wheat yields 31%, 0.1 25 I b ai/a picloram + 2,4-D 
increased yie lds 15 %, and 0.2 5 I b aila picloram + 2,4-D caused a 
22% yield reduct i on. Carson , Sandy? and Bac a were least affected 
by picloram, whi le Newton a nd Scout were s omewhat sensitive to 
the highe r p i c loram r a te . In 1987 we a r e eva l uating 60 and 90 
day plantback i nterval s. A labe l for use of picloram to control 
bindweed in f allow should hav e a mi nimum o f 60 days for plantback 
restriction. I n Col orado , such use should be made after wheat 
harvest, when b i ndweed r unners have a ttained 8-16 in length, 
about 10 months prior to wheat planting the following year. 
(Weed Science Laboratory, Colorado state University, Ft. Collins, 
CO 80523) 
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Fallow bindweed control with picloram combinations. 

Herbicide Rate 
(lb ai/a) 

---- - ------------( % Bindweed control ------- - ----- 
SITE 1____________ SITE 2 SITE 3 

5-28 8-18 10-10 5-29 7-2 7·30 9-27 6-10 7-20 
1987 1987 1987 1987 1987 1987 1986 1987 1987 

untreated check 0 d 0 d 0 d 0 c 0 c 0 c 0 b 0 b 0 c 

picloram .125 96 a 82 b 72 b 96 a 67 b 55 b 100 a 100 a 96 a 
2,4-0 lVE 1.0 

picloram .25 97 a 90 a 85 a 100 a 94 a 89 a 100 a 100 a 99 a 
2,4-0 1 _0 

dicamba _50 80 c 58 c 33 c 89 b 55 b 51 b 100 a 98 a 92 b 
2,4-0 1.0 ,1 

picloram .125 90 b 83 b 71 bl 99 a 65 b 58 b 
dicamba _50 1 

1 
picloram .25 96 a 92 a 85 al100 a 93 a 86 a 
2,4-0 .50 1 
atrazine 1. 0 1 

----------------------------------______ 1______-------____ 
Means in a column followed by the same letters are not significantly 
different based on OMRT at _05_ 
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Canada thistle control in a non-graze d Color ado Pasture. 
Beck, K.G. An experiment was established i n a non-grazed 
pasture at Platteville, CO to evaluate Canada thistle (ClRAR) 
control longevity with single season spring and fa l l herbicide 
a pplications. The design was a randomized complete block with 
four replications. Spring appl i cations incl uded p i clor am, 
clopyralid, dicamba, chlorsulfuron, and 2,4-0 (Ta b l e 1 ). 
Applications of 2,4-0 in the spring were followed b y fall 
treatments of dicamba and chlorsulfuron. Al l treatments were 
applied with a C02 pressurized bicycle sprayer using 11003 flat 
fan nozzles calibrated to deliver 23 gpa at 30 ps i . other 
application data are presented in Table 1. Plot s i ze was 10 by 
30 ft. 

Visual evaluations were taken on J uly 2 3 and October 8, 
1986, approximately six weeks and four months after spring 
applications, respectively. The October 8 eva l uat ion was three 
weeks after fall applicatons . Picloram (0.75 lb ai/A) provided 
the greatest control six weeks after spring t r eatments and 
chlorsulfuron (0 . 047 lb ai/A) the lowest (Table 2) . At the fall 
evaluation, spring applications of picloram (0.75 l b ai/A) 
provided the greatest control o f Canada thistle and spring 
applications of dicamba ( 1.0 lb ai/A) the lowest. Phytoxicity to 
grasses was not evident at either evaluation date (data not 
shown). 

Visual evaluations were t aken aga in on June 25 , 1987. 
Picloram at al l rates, 2,4-D appl i ed in spring f ol lowed by 
dicamba or chlorsulfuron in f a ll provi ded the best control one 
year after appl i cation (Table 2). Clopyra l id a t 0 . 125 and 0.25 
lb ai/a, dicamba at all rates applied in spring, a nd 
chlorsulfuron applied in spri ng gave poor c ontrol. 

Herbicide treatments will be evaluated a ga i n in 1988 for 
control longevity of single season applications . (Weed Research 
Laboratory, Colorado State University, Ft . Collin s, CO 80523). 

Table 1. Application data for Canada t h i stle c ontrol 
in a non-grazed Colorado pasture . 

Environmental data 
Application dates 
Application time 
Air temperature , F 
Cl oud cover, % 
Relative humidity, % 
Wind speed/direction, mph 
Soil temperature (2 in) , F 

Jun 13, 1 9 86 
12:00 p 
75 
95 
64 
2/NE 
61 

Sep 19, 1986 
1:30 p 
72 
10 
62 
4/S 
46 

Weed data 

Application date 

J un 1 3 
Sep 19 

Speci e s 

ClRAR 
ClRAR 

Growth sta g e 

bol ting 
r osette 

Height 
(in) 

1 0 to 15 
2 to 7 

Density 
(plt/ft2) 
12 to 15 
12 to 15 
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Table 2. Canada thistle control with spring 
and fall herbicide applications. 

Herbicide Rate Timing CIRAR 
(lb ai/A) 7-23-86 10-8-86 6-25-87 

-------(% Control)------ 

picloram 0.50 spring 97 99 85 
picloram 0.75 spring 96 100 96 
clopyralid 0.125 spring 69 69 30 
clopyralid 0.25 spring 84 88 30 
clopyralid 0.50 spring 91 89 63 
dicamba 1.0 spring 79 29 0 
dicamba 2.0 spring 86 66 25 
chlorsulfuron 0.047 spring 74 79 29 
2,4-D amine 2.0 spring 84 
+ dicamba 2.0 fall 99 80 
2,4-D amine 2.0 spring 84 
+ chlorsulfuron 0.023 fall 75 70 
2,4-D amine 2.0 spring 90 
+ chlorsulfuron 0.047 fall 81 99 

LSD (0.05) 22 23 31 
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Canada thistle control with chlorflurenol. dicamba. and 
clopyralid in a Colorado pasture. Beck, K.G. and J.R. Sebastian. 
An experiment was established to evaluate control of Canada 
thistle (ClRAR) with chlorflurenol (a morphactin), dicamba, or 
clopyralid applied a l one or chlorflurenol in combination with 
dicamba or clopyralid at several rates (Table 2). The design was 
a randomized complete block with fou r r e plications. Applications 
were made in spring when Canada thistle was in the rosette stage 
and two treatments were repeated in fall. All treatments were 
app lied with a C02 pressurized backpack sprayer through 11003LP 
nozzles calibrated to deliver 24 gpa at 15 psi. Other 
a pplication information is presented in Table 1. Plot size was 
10 by 30 feet. 

Visual evaluations were taken August 25 and November 2, 1987 
approx imately 12 week s and 5 months a fte r spring applications, 
respectively. The November 2 evaluation was 7 weeks after fall 
applicat ions. Chlorflu renol at 0. 125 I b ai/a in combination with 
clopyralid at both rates provided t he best Canada thistle control 
on Au gust 25 whereas c h lorflurenol alone gave poor control (Table 
2) . Ch l orflurenol plus clopyralid at all rates applied in spring 
f ollowed by chlorflurenol plus dicamba in fall provided the best 
contro l on November 2 whereas dicamba at 0 . 125 lb ai/a and both 
r a tes of chlorflurenol applied alone gave poor control. 
Ch l orflurenol at 0.125 lb ai/a in combination with clopyralid at 
0. 125 lb ai/a provided 25 and 24% greater control on August 25 
and November 2, respec tively, than clopyralid alone at 0.125 lb 
ai/a. 

Treatments will be re-evaluated in 1988. (Weed Research 
Laboratory, Colorado State University, Ft. Collins, CO 80523). 

Table 1. Application data for Canada thistle control 
with chlor f lurenol, dicamba, and clopyralid. 

Environmental data 
Application date Jun 2, 1987 
App licat ion time 7:00 A 
Air temperature, C 4 
Cl oud cover, % o 
Relative humidity, % 
Wind speed/direction, mph 4-7/N 
So il t emperature (2 in), C 2 

Weed data 

Sep 14, 1987 
3:00 	P 

24 
30 
40 

3-5/W 

14 


Application date Species Growth Stage Height 
(in) (plt/ft ) 

Jun 2, 1987 ClRAR pre-bud to bud 10-17 2-4 
Sep 14, 1987 ClRAR late flower + 

fall rosette 4-6 2-4 
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Table 2. thistle control with chlorflurenol, 
dicamba, and clopyral in a Colorado pasture. 

chlorflurenol 
id 

clopyralid 

dicamba 
dicamba 
chlorflurenol 

+ id 
chlorflurenol 

+ id 
chlorflurenol 

+ clopyral 
chlorflurenol 
+ 

chlorflurenol 
+ dicamba 

chlorflurenol 
+ dicamba 

+ id 
+ chlorflurenol 

+ dicamba 
chlorflurenol 

+ 
+ 

clopyral 

+ dicamba 

LSD (0.05) 

0.125 
0.25 
0.125 
0.25 
0.125 
0.25 
1.00 
2.00 
0.125 
0.125 
0.125 
0.25 
0.25 
0.25 
0.125 
0.125 
0.125 
0.25 
0.25 
0.25 
0.125 
0.125 
0.125 
0.125 
0.25 
0.25 
0.25 
0.25 

spring 
spring 
spring 

spring 
spring 
spring 
spring 

spring 

spring 

spring 

spring 

fall 
fall 

fall 
I 

8-25-87 11-2-87 
-----(% Control)----

31 25 
14 8 
56 54 
79 78 
36 28 
50 46 
60 56 
68 66 
81 76 

84 87 

69 69 

49 43 

51 46 

54 54 

74 

89 

74 

94 

22 22 
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Testing clopyralid for Canada thistle (Cirsium arvense L.) control. 
Fay, P.R. and E.S. Davis. Clopyralid has shown excellent promise for 
Canada thistle control. This experiment was establ ished to measure the 
residual control following application of 7 rates of the herbicide. 
Clopyral id was applied at the rates shown (Table) on 6-17-87 to Canada 
thistle plants on the Post Resea rc h Farm, Bozeman, MT, in the early bud 
stage of growth. Applications were made with a CO 2-pressured backpack 
sprayer in 19 gpa to 11 by 23 foot plots. There were 3 repl ications. 
Plots were mowed, and the rear half of each plot rototilled 5 to 6 cm deep 
on 8-18-87. The number of Canada thistle plants per m2 was counted in 2 
locations per subplot on 10-1-87. 

Control of Canada thistle regrowth was excellent following rates of 
0.19 lb/A and above 4 months after appl ication. Little or no residual 
control was evident at lower rates, including .09 lb/A, the current labeled 
rate of Curtail® herbic i de in small grains . (Montana Agric. Exp. Sta., 
Bozeman, MT 59717.) 

Effect of 7 rates of clopyralid on the regrowth of Canada thistle. 

Clopyralid 
rate 
lb/A 

Mowed plots 
Canada Thistl e Plants (m 2 ) 

Rototilled plots 
No. 

.02 

.05 

.09 

. 19 

.28 

.75 
1.50 

Control 

25 
37 
21 
1 
2 
0 
0 

35 

38 
40 
21 
1 
1 
0 
0 

32 

LSD .05 10 25 
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Canada thistle control prior to planting winter wheat. 
Westra, P. and T. D'Amato. On 9-4-86, several herbicide 
combinations were applied to a dense, uniform stand of Canada 
thistle (CIRAR) with 21 plants/yd2 . Plots were 20 X 40 ft in a 
RCB design with 3 replications . Applications were made in 27 gpa 
of water with a CO2 backpack sprayer using 11002LP SS nozzles. 
Canada thistle plants were 4-10 in tall at time of application. 
All plots were seeded to winter wheat on 10-6-86. Visual 
evaluations of Canada thistle control were made on 5-29 and 7-20 
in 1987. The area was also infested with volunteer rye (SECCE), 
which was rated for control on 5-29-87. Wheat harvest occurred 
in July, 1987. 

Most of the herbicide combinations provided excellent Canada 
thistle control (in excess of 90% almost 11 months after 
treatment). Dicamba, glyphosate, chlorsulfuron, picloram, and 
clopyralid in various combinations were particularly effective 
for long term control. 2, 4-D! Landmaster II, metsulfuron, and 
DPX-R9674 were of limited benefit in this fall applied study. 
Clopyralid at 0.063 lb ai/a gave unacceptable control, but at 
rates above 0.25 lb ai/a gave excellent control (98-99%). 
Picloram + dicamba gave excellent Canada thistle control, but 
caused noticeable whe a t injury. Of the herbicides tested, 
clopyral id at higher r a t es was striking in the high degree of 
Canada thistle control, lack of wheat injury, and potential for 
long term control. Because of the dense, uniform Canada thistle 
stand, this was an excellent test of these herbicide 
combinations. 

As an additional observation from this study, it was noted 
that picloram gave 93~97% control of volunteer rye, chlorsulfuron 
gave 68-83% control, and dicamba had very slight effect on 
volunteer rye. (Weed Research Laboratory, Colorado state 
University, Ft. Collins, CO 80523). 
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to planting wheatCanada control 

9 f 

.50 91 a 10 d 82 cd 20 abc 

.59 

dicamba .25 98 a 97 a 96 ab 17 a-e 
picloram .125 

dicamba .50 100 a 93 a 98 a 15 b-f 
picloram .125 

dicamba .50 99 a 68 c 94 21 ab 
chlorsulfuron + .024· 
dicamba .50 52 b 13 d 45 f 15 b-f 
2,4-D .75 

clopyralid .063 37 c o e 25 g 14 c-f 

clopyral .25 100 a 0 e 98 a 19 a-d 

clopyralid .40 100 a o e 99 a 18 a-d 

clopyralid .063 96 a 83 b 77 d 16 
chlorsulfuron + .023· 

.125 87 a o e 85 bcd 19 a-d 
2,4-D .50 

glyphosate 1.50 94 a o e 93 abc 18 a-d 

Fallowmaster 1. 62 91 a 10 d 82 cd 23 a 
(dicamba + premix) 

Landmaster II 1. 89 58 b o e 58 e 14 
(2,4-D + glyphosate ) 

chlorsulfuron + .023 94 a 80 b 80 d 14· 
metsulfuron .006 o e o e 0 h 13 

.25 18 d 3 e 11 h 10 
DPX-R9674 .024 

same 
.05. 
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Response o f y e l l ow hawkweed to sulfonylurea and pyridine herbicides. 
Miller, T.W., R .H. Callih a n, and D.C. Thill. The purpose of this 
experiment was to determine the effects of six herbicides at three rates on 
established yellow h awkweed (H i eracium ~ratense Tausch. HIECA) in pasture. 
The experiment was initiated on J une 19, 1986 at Fernwood, Idaho. Plots 
measured 10 by 25 ft, with f our r eplications in a randomized c omplete block 
design. Treatments consis t ed of single applications of chlorsulfuron, 
sulfometuron-methyl, met:sulfuron- methyl, DPX-L5300 (each at 0, 0.5, 1, and 
2 oz ai/a). picloram (0 , 0.1 .0. 4 , and 0.6 lb ae/a) and clopyralid (0, 
0.25, 0.5, and 1 lb ae/a). Treat ments were applied in 23 galla water 
carrier with flat-fan 8002 nozz les at 40 psi, from a CO 2 -pressurized 
backpack sprayer operated .? t 3 mph. The air temperature at the time of 
treatment was 66F and the relative humidlty '<Tas 55% . The soil type is a 
Helmer silt loam, the sci l.. '~ ,O! mperatl.lre at 6 inches was 59F . There was 50% 
cloud cover and dew was present . Herbicide treatments were treated with 
split-plot applications of arnmoniu.m nitrate solution (50 lbs N/a) on March 
17, 1987 during a rain. 

Plots were evaluated f o r f irst- year results by estimating percent 
chlorosis of treated yellow hawkweed on July 17, 1986. Picloram at 0.4 and 
0.6 Ib ae/a (93 to 100%) and clopyralid at all rates ( 80 to 100%) caused 
extensive chlorosis (Table 1). Hetsulfuron caused mode rate chlorosis at 1 
and 2 oz ai/a (71 to 66%). Chlorsulfur on, sulfometuron, and DPX-L5300 
caused chlorosis , but the effect was erratic and not p r onounced. Results 
may have been significantly affected by an unusually dry summer. 

Plots were evaluate d July 13-15, 1987 for second-year results by 
sampling the vegetation "vit1lin randomly placed 22-cm diameter hoops. 
Vegetat ion was clipped at ground level, and separated into one of five 
catagories: 1. grasses (spec ies were Bromus inermis Leys. , Pea pratensis 
L., and Phleum pratense L . ); 2 . meadow hawkweed; 3. clovers (species were 
Trifolium pratense L. and Trifolium bybridulI! L . ); 4. ox eye daisy 
(Chrysanthemum leucanthemum L . CHYLE); or 5 . other f o rbs (species were 
Taraxacum officinale Webe r . TAROF , Rumex acetosella L. RUMAA, and 
Potentilla spp. L.). Samples were then dried for at least 48 hours at 100F 
and weighed. Percents of check values were calculated prior to 
statistical analysis. 

Yellow hawkweed dry weights :('anged from 28 to 0% of the check in the 
picloram plots and 11 to 0 % in the clopyralid plots (Table 2) . Metsulfuron 
at 2 oz ai/a reduced yellow hawkweed to 29% of the check. Yellow hawkweed 
was not affected by nitrogen application (Table 3). 

Grass populations were increased by clopyralid at all rates (241 to 
346% increase), by metsulfuron at 2 oz ai/a (268% increase) and by 
chlorsulfuron at 0.5 and 2 oz ai/a (296 and 380% increase, respectively) 
(Table 2). Because of an extremely low grass population in the check plot 
for the chlorsulfuron treatment in replication #2, increases attributed to 
chlorsulfuron were more likely due to sampling error rather than herbicidal 
influence. Nitrogen application did not increase grass dry weights, 
although the residual soil nitrate level was low « 0.1 ug/ml of soil) 
(Table 3). Possibly those herbicide treatments not controlling yellow 
hawkweed allowed it to utilize the added nitrogen to a greater extent than 
the grass species . 

Clover percentages were reduced by chlorsulfuron at 0.5 and 2.0 oz 

ai/a and sulfometuron at 0.5 oz ai/a (50% reduction in all cases) (Table 

2). Clover stands were also reduced from 79% to 69% of the check by 

nitrogen application (Table 3) . Oxeye daisy popUlations were reduced by 

all herbicide treatments except chlorsulfuron at all rates (63 to 65% of 
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the check) and sulfometuron at 0.5 oz ai/a (66%) (Table 2). The oxeye 
daisy response to nitrogen was not significant (Table 3). The other forbs 
catagory was reduced by chlorsulfuron at 1.0 oz ai/a (29% of the check) and 
sulfometuron at 2.0 oz ai/a (25%) (Table 2). Clopyralid at 0.25 lb ae/a 
increased dry weight of other forbs (197% of the check). Other forbs did 
not respond to nitrogen application (Table 3). (Idaho Agricultural 
Experiment Station, Moscow, Idaho 83843) 

Table l. Yellow hawkweed response to sulfonylurea and 
R:lridine herbicides 28 da~s after a22lication. 

Herbicide Rate Chlorosis l -(ai or ae/a) (%) 

f2chlorsulfuron 0.0 oz 0.0 
0.5 oz 7.5 f 
l.0 oz 32.5 cde 
2.0 oz 20.0 def 

sulfometuron 0 . 0 oz 0.0 f 
0.5 oz 7.5 f 
l.0 oz 10.0 f 
2.0 oz 13.75 ef 

picloram 0.0 lb 0.0 f 
0.1 lb 42.5 c 
0.4 lb 92.5 a 
0.6 lb 100.0 a 

clopyralid 0.0 lb 0.0 f 
0.25 lb 80.0 ab 
0 . 5 lb 80.0 ab 
l.0 lb 100.0 a 

metsulfuron 0.0 oz 0.0 f 
0.5 oz 40.0 cd 
l.0 oz 7l. 25 b 
2.0 oz 66.25 b 

DPX-L5300 0.0 oz 0.0 f 
0.5 oz 15.0 ef 
l.0 oz 15.0 ef 
2.0 oz 17.5 ef 

1 Estimated percent chlorosis as compared to controls 
(no effect - 0%). 

2Means having a common letter are ~ot different at the 5% 
level of significance (LSD = 21; r = 0.89, C.V. = 43%). 
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and 

eh10rsu1furon 0.0 oz 100 100 b-e 100 a 100 a 100 be 
0.5 02 296 a-e 115 a-d 50 b 65 ab 43 e-e 
1.0 oz 235 a-f 92 b-e 59 ab 63 ab 29 de 
2.0 oz 380 a 73 e-f 50 b 63 ab 37 c-e 

su1fometuron 0.0 oz 100 ef 100 b-e 100 a 100 a 100 be 
0.5 oz 103 d-f 120 a-e 50 b 66 ab 35 e-e 
1.0 oz 70 f 161 a 50 b 41 b 40 e-e 
2.0 oz 93 ef 124 ab 50 b 38 b 25 e 

picloram 0.0 lb 100 ef 100 b-e 100 a 100 a 100 be 
0.1 1b 189 b-f 28 f-h 88 ab 33 b 119b 
0.4 1b 233 a-f a h 88 ab 25 b 55 b-e 
0.6 1b 234 a-f o h 88 ab 25 b 50 c e 
0.0 1b 100 ef 100 b e 100 a 100 a 100 be 
0.25 1b 241 a-e 11 63 ab 36 b 197 a 
0.5 1b 322 a-e a h 63 ab 25 b 94 b-d 
1.0 1b 346 ab a h 63 ab 25 b 59 b e 

metsu1furon 0.0 oz 100 ef 100 b-e 100 a 100 a 100 be 
0.5 oz 155 e-f 106 b-e 75 ab 25 b 38 c-e 
1.0 oz 168 e-f 66 d-f 75 ab 25 b 58 b-e 
2.0 oz 268 a-d 29 f-h 75 ab 25 b 38 e-e 

DPX-L5300 0.0 oz 100 ef 100 b-e 100 a 100 a 100 be 
0.5 oz 156 e-f 67 d-f 63 ab 39 b 38 e e 
1.0 oz 191 b-f 86 b e 63 ab 38 b 38 e-e 
2.0 oz 207 b f 59 e g 63 ab 38 b 38 e-e 

L~D 167 49 45 46 68 
r 0.70 0.80 0.82 0.83 0.68 

letter are not different at the 5% level 

Table 3. Response of to ni 4 months 

0 173.5a1 72.5a 78.9a 54.9a 64.2a 
50 200.2a 72.2a 68.8b 52.9a 71.4a 

50 14 9 10 21 
0.70 0.80 0.82 0.83 0.68 

letter are not different at the 5% level 
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Lass, L., R.H. 
Callihan, and T.w. Miller. The purpose of this 
was to determine the effects of three rates of six herbicides 
on established spurge (EPHES) in 

The experiment was established in dense spurge in 
east of Rathdrum, Idaho on June 9, 1986. 

was Avonvulle silt loam. Plots 
measured 10 by 20 ft, with four ications in a randomized 


block design. The treatments consisted of s 

ications of DPX-L5300 (0.0, 0.5, 1.0, 2.0 oz ai fa), 


id (0.0, 0.25, 0.5, 1.0 Ib ai/a), sulfometuron (0.0 
0.5, 1.0, 2.0 oz a ), picloram (0.0, 0.5, 1.0, 2.0 Ib 
ai/a), fosamine-ammonium (0.0, 0.5, 1.0, 2.0 lb and 
combinations of metsulfuron and chlorsulfuron (0 a + 0.0, 0.3 
+ 	0.3, 0.5 + 0.5, and 1.0 + 1.0 oz ). 

Treatments were applied in 23 water carrier, with 
TeeJet 8002 nozzles at 43 psi., from a backpack sprayer 

at 3 MPH. The air temperature at the time of the 
first treatment was 59 F, soil surface was 42 F, 
and the relative humidity 46%. The was 80% cl and no 
dew was present. 

Leafy spurge growth was s reduced by all 
rates of picloram (77 to 98%; p=.OOOl) after 5 weeks. 
Picloram was the only herbicide more than 50% 
control at this time. Some (5 to 10 plants) 
occurred in picloram 4 months after ication. In the 

, 10 months after oram continued to 
reduce 98 to 100 %. 

Fosamine-ammonium at rates of 0.5 
si slowed and de 
spurge in the spr Fosamine ammonium had 
spurge 19 to 49% late summer of the second year. 
of spurge was reduced rates of 0.5, 1.0, and 2.0 of 
picloram, 14 months after application, although lower rates 
were not as effective as h rates. The summer control by 
picloram from 48 to 84% for rates from 0.5 to 
2.0 Ib ai. 

Sulfometuron at 2.0 oz to suppress first 

summer's growth, but this was not statistically verifiable. 

The next year's was reduced s 

(99%). The summer 14 months after oz 

ai/a, was suppressed 39%. 


A ive correlation was found between the first 
summer's biomass and the rates of sulfometuron (r=-.73) and 
picloram (r=-.77). This trend continued the second year, and 
suggests a linear response to increas rate. Grasses were 
not by picloram but were supressed the other 
treatments that were effective on spurge. 

Since spurge is a rhizomatous these 
current-seasons results should not be considered definitive 
criteria; the seasons' data will be more 

. (Idaho icultural iment Station, Moscow, 
Idaho 83843) 

14 




Leafy Spurge Control in a North Idaho Pasture. 

Biomass1 

Leafy Spurge Grasses 

Summer Spring Summer Spring 
Herbicide Rate 7/17/86 4/28/87 8/8/87 4/28/87 

(ai. /A) ------------- ( % -.-- .. ----------
metsu1furon + 0 . 0 oz 100 a) 100 a 100 a 100 a 
ch10rsu1furon .3+.3 oz 98 a 100 a 100 a 100 a 

.5+.5 oz 98 a 100 a 100 a 100 a 
1+1 02 98 a 100 a 100 a 87 ab 
(r) -0.21 -0.77 

DPX-L5300 0.0 oz 100 a 100 a 100 a 100 a 
0.5 oz 100 a 100 a 100 a 100 a 
1.0 oz 105 a 100 a 100 a 100 a 
2.0 oz 92 a 90 a 100 a 100 a 
(r) -0.38 -0.39 -0.11 -0.39 

fosamine 0.0 1b 100 a 100 a 100 a 100 a 
ammonium 0.5 1b 83 a 11b 72 bcd 62 ab 

1.0 1b 80 a 11 b 81 abc 87 ab 
2.0 1b 95 a 5 bc 51 d 67 b 
(r) -0.05 -0.65 -0.39 -0.42 

c10pyralid 0.0 1b 100 a 100 a 100 a 100 a 
0.3 1b 100 a 100 a 100 a 100 a 
0.5 1b 99 a 100 a 100 a 90 ab 
1.0 1b 96 a 100 a 100 a 100 a 
(r) -0.39 

su1fometuron 0.0 oz 100 a 100 a 100 a 100 a 
0 . 5 02 91 a 100 a 87 ab 100 a 
1.0 oz 87 a 100 a 100 a 80 ab 
2.0 oz 67 a 1 bc 61 cd 15 c 
(r) -0.73 -0.99 -0.67 -0.82 

pic10ram 0.0 1b 100 a 100 a 100 a 100 a 
0.5 1b 23 b 2.5 bc 52 d 100 a 
1.0 1b 6 b 1 c 56 d 100 a 
2.0 1b 2 b o c 16 e 100 a 
(r) -0.77 -0.69 -0.83 

1. Estimated biomass, expressed as a percent of the 
untreated control. 
2. Any two means having a common letter are not significantly 
different at the 5% level of significance, using Protected 
Duncan's Test. 
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Picloram and 2,4-0 combination treatments for long-term leafy spurge 
management. Lym, Rodney G. and Calvin G. Messersmith. Picloram is an 
effective herbicide for l eafy spurge control, especially when applied at rates 
from 1 to 2 lb/A. However, the high cost of picloram at 2 lb/A makes it 
uneconomical to treat large acreages in pasture and rangeland weed control 
programs. Research by North Dakota State University has suggested that 
picloram at 0.25 to 0.5 lb/A applied annually will give satisfactory leafy 
spurge control after 3 to 5 years. The purpose of this experiment is to 
establish the number of annual applications of picloram needed to provide 90 
to 100% control of leafy spurge and to investigate possible synergism between 
picloram and 2,4-0. 

The experiment was established at three locations in North Dakota and 
began on 25 August 1981 at Dickinson, 1 September 1981 at Sheldon, and on 11 
June 1982 at Valley City. The soil at Dickinson was a loamy fine sand with pH 
6.6 and 3.6% organic matter, at Sheldon was a fine sandy loam with pH 7.7 and 
2.1% organic matter, and at Valley City was a loam with pH 6.7 and 9.4% 
organic matter. Dickinson, located in western North Dakota, generally 
receives much less precipitation than the other two sites located in eastern 
North Dakota" All treatments were applied annually except 2,4-0 alone which 
was applied biannually (both spring and fall). Picloram treatments were 
applied in late August 1981 and in June of 1982 through 1986. The Sheldon 
location was discontinued following the fall evaluations in 1985. Thus, the 
Dickinson site has received seven picloram and picloram plus 2,4-0 treatments 
and 13 2,4-0 treatments, while the Valley City site has received six and 12 
treatments, respectively. The plots were 10 by 30 ft and each treatment was 
replicated four times in a randomized complete block design at all sites. 
Evaluations were based on percent stand reduction as compared to the control. 

Picloram at 0.25, 0.38 and 0.5 lb/A provided 49, 69 and 77% leafy spurge 
control, respectively, 60 months after treatment (Table). Control had 
declined by approximately 9% compared to the previous year. 2,4-0 alone 
provided an average of 47% control of leafy spurge after biannual applications 
for 6 years. 

Leafy spurge control 60 months after treatment increased by an average 
of 26, 16, and 13% when 2,4-0 at 1 to 2 lb/A was applied with picloram at 
0.25, 0.38, or 0.5 lb/A respectively, when compared to the same picloram rate 
applied alone. Picloram at 0.5 lb/A plus 2,4-0 provided an average of 90% 
leafy spurge control but had declined slightly compared to the previous year. 
The greatest enhancement with 2,4-0 plus picloram seems to be with 2,4-0 at 
1.5 lb/A or less and picloram at 0.375 lb/A or less. In general, leafy spurge 
control has been similar at all sites and does not seem to be influenced by 
soil types, pH, or organic matter. However, leafy spurge control at Dickinson 
had declined in 1986 and 1987 compared to 1985 which probably was due to above 
average precipitation and excellent growing conditions in 1986 following 
several years of below average precipitation. 

Picloram at 0.5 lb/A alone and all picloram at 0.38 or 0.5 lb/A plus 
2,4-0 treatments are near or have reached the target of 90% or better leafy 
spurge control. Some type of treatment will need to be continued to maintain 
control, but perhaps more economical treatments will sustain the target 
control level. (Published with approval of the Agric. Exp. Stn., North 
Dakota State Univ., Fargo 58105). 
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Table. 
treatments 
North Dakota 

Leafy from annual oram or cloram plus 2,4-0 
2,4-0 two 1 ons in 

Messersmith). 

cloram 0.25 51 30 48 61 48 48 58 49 
cloram 0.38 51 74 79 65 52 77 
cloram 0.5 76 63 77 78 71 81 86 

2, bian 1 24 38 50 
2, bian 1.5 27 48 26 45 49 
2 4-0 an 2 55 27 30 26 54 54 

0.25+1 67 94 66 63 85 73 
0.25+1.5 81 84 74 85 70 85 77 
0.25+2 75 76 90 57 66 83 76 
0.38+1 79 90 91 69 70 90 84 
0.38+1. 5 85 81 84 92 68 74 76 93 84 
0.38+2 82 90 95 68 76 91 86 
0.5+1 82 81 92 99 71 75 84 94 87 
0.5+1. 5 86 89 97 96 64 80 97 91 
0.5+2 86 96 98 76 75 95 91 

LSD (0.05) 20 20 19 18 14 14 14 

,4-0 
,4-0 
,4-0 

a 48 include from Sheldon 
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Lym, Rodney G. and 
v n control wi herbicides 

near trees or open water and rivers because 
potential damage to des; contamination. However, 

areas provide a can ion of and 
downstream areas if no control measures are initiated. The purpose of these 
experiments was to evaluate several herbici for both leafy spurge control 
and potenti to damage desirable vegetation. 

Three experiments for leafy spurge control under trees were established 
in a shelter belt located in a waterfowl rest area near Valley City, NO. The 
plots were located in a dense stand of leafy spurge growing under mature ash 

elm trees that had been anted five ft apart in rows. 
herbicides were appli ei with a hand-held single-nozzle sp 
delivering gpa or with controlled droplet applicator (COA) 
appli approximately 4 gpa. The hand-held sprayer treatments were applied as 
a premeasured amount of herbicide:water per plot to assure the correct rate 
and passes were made across each plot to assure The 

each pl only once. experiment and 
leafy spurge stage at treatment were: June 26, , flowering beginning 
seed set; September 3, 1986, post-seed set and chlorotic leaves; and June 16, 
1987, yellow bract to flowering growth were four replications 
per in a random; complete block ign and the ots were by 
24 ft. uations were based on percent stand reduction as compared to the 
control. 

Ini al leafy spurge control was poor when glyphosate was lied one, 
regardless rate or treatment date (Table 1). Control impro to over 90% 
12 months after treatment (MAT) following a June but not September 
application. injury was y 100% with all glyphosate treatments. 

Sulfometuron alone did control leafy spurge sfactorily (Table 1). 
However, control at MAT increased by an average of 10 and 35% when applied 
with in spring and 1, respecti y, compared to g1 
alone. spurge control with sulfometuron + 2, at 1 or 2 
+ 17 ozlA but grass lnJury was over 50%. Picloram, applied with the CDA at a 
picloram:water concentration of 1:7, provided nearly 100% 1 spurge control 
with no grass injury Several had some 1 curling but no vis; e 
permanent from this treatment. 

The iment to evaluate 1 spurge control with herbicides that can 
used near water was lished on 27, along a di k in 

Fargo. The experimental design and application methods were similar the 
tree experiment. All plots were treated with 2,4-0 1 lb/A in June 1987 to 
control leafy spurge ings. 

Amitrole at 4 lb/A provided 91 and leafy spurge control and 15 
MAT, respectively, but there was grass injury (Table 2). Increasing the 
application rate 8 lblA i grass injury but not 1 spurge 
control. Unfortunately, amitrole is no longer cleared for use near water. 
Fosamine provi 90% leafy spurge control but also grass lnJury. 
No other fosamine treatment provided sati control and evaluations 
vari considerably from pl to pl ind; ng is herbicide may provi 
inconsistent control. (1; with approval of the Agric. ., 
North Dakota State Univ., Fargo 58105), 
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Table 1. Leafy spurge control under trees (Lym and Messersmith). 

yphosate 

8.5 9 92 79 
Glyphosate 17 41 96 94 
Sulfometuron 0.5 a 0 

fometuron 1 9 0 0 
Sulfometuron 2 9 28 15 19 
Sulfometllron 

0.5 + 8.5 13 90 
Sulfometuron 

+glyphosate 1 + 8.5 13 95 
fometuron 

lyphosate 2 + 8.5 99 96 
Picloram ( ) 1:7a 95 0 

LSD (0.05) 19 8 14 23 

65 99 

2 + 17 99 89 
Sulfometuron 

+2,4-0 2 + 69 66 51 
Picloram (CDA) 1 :7a 86 9 

LSD (0. 26 17 

yphosate 
8.5 13 

30 
Sulfometuron 

+glyphosate 0.5 + 8.5 9 
Sulfometuron 

+glyphosate 1 + 8.5 86 
Sulfometuron 

+glyphosate 2 + 8.5 36 
Sulfometuron + 2,4-D 1 + 95 48 
Sulfometuron + 2,4-0 2 + 17 99 
Picloram (CDA) 1: 7a 0 

LSD (0.05) 12 25 

a Solution on picloram (Tordon 22K):water. 
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Table 2. spurge control along ditchbanks (Lym and Messersmith). 

Amitrol e 2 69 23 
Amitrol e 4 100 64 95 
Amitrole 8 100 87 81 96 
Fosamine 2 5 14 3 
Fosamine 4 19 58 10 
Fosamine 8 40 90 57 82 

LSD (0.05) 19 17 42 28 
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Evaluation of sulfometuron and other sulfonylurea herbicides for leafy 
spurge control. Lym, Rodney G. and Calvin G. Messersmith. Previous research 
at North Dakota State University has shown that sulfometuron delays, and 
sometimes stops, bud growth on leafy spurge roots. A herbicide that prevents 
or delays bud regrowth should improve long-term control since leafy spurge 
reestablishes by growth from the root buds following top growth control. The 
purpose of these experiments was to evaluate sulfometuron alone and in 
combination with auxin herbicides applied throughout the growing season for 
leafy spurge control. Also, DPX-L5300, chlorsulfuron, and fosamine were 
evaluated for leafy spurge control. 

All herbicides were applied with a tractor-mounted spr ayer delivering 8.5 
gpa at 35 psi. All plats were 10 x 30 ft in a randomized complete block 
design. The sulfometuron experiment establishment dates in 1986 and leafy 
spurge growth stages were: June 5 near Hunter, NO , at the true flower stage; 
July 22 and August 27 near Chaffee, NO , at the mature seed and fall regrowth 
stages, respectively; September 3 near Valley City, NO, well branched and in 
the fall regrowth stage; and September 15 near Dickinson, NO, in the fall 
regrowth stage with most leaves chlorotic or bright red. As leafy spurge 
control declined, a retreatment of pic10ram at 4 oz/A was applied 12 months 
after the original treatment as a split-block treatment to the back one-third 
of each plot at Hunter and Chaffee. Evaluations were based on percent stand 
reduction as compared to the control. . 

No treatment applied i n June near Hunter provided satisfactory leafy 
spurge control 2 months after treatment (MAT) (Table 1). There was 10% or 
less grass injury with all treatments . These plots were cultivated by the 
landowner and were not evaluated further. Similar sulfometuron plus auxin 
herbicide treatments applied in July near Chaffee provided 82 to 100% top 
growth control 1 MAT. Sulfometuron alone did not provide satisfactory leafy 
spurge control. When evaluated in May 1987, grass injury tended to increase 
as the sulfometuron rate increased and was higher when sulfometuron was 
applied with picloram or dicamba compared to sulfometuron alone. When 
evaluated in August 1987, control was similar when su1fometuron was applied 
either alone or with an aux i n herbicide prior to the pic10ram retreatment 
(62%) compared to no prior treatment (48%), although there was a trend for 
improved control when a treatment preceded picloram application . 

Leafy spurge control tended to be better when sulfometuron plus an auxin 
herbicide was applied in August or September (Table 2) compared to June or 
July (Table 1). However, grass injury also was higher. Long-term leafy 
spurge control tended to be higher as the sulfometuron rate increased up "to 2 
oz/A but the dicamba, 2,4-0 , and pic10ram rate had little effect on control 
over the ranges evaluated. Su1fometuron + pic10ram at 2 + 8 to 16 ozlA 
provided the best long-term leafy spurge control 12 MAT (averaged 93% over the 
Valley City and Dickinson locations). However, grass injury averaged 42 and 
77% 12 MAT at the two locations, respectively (Table 2). 

DPX-L5300 alone or applied with 2,4-0 or dicamba did not provide 10ng
term leafy spurge control (Table 3). OPX-L5300 + pic10ram at 1 + 8 oz/A 
provided 77 and 21% leafy spurge control 3 and 12 MAT, respectively, averaged 
over locations and was similar to sulfometuron + pic10ram at 1 + 8 oz/A. 
However, no OPX-L5300 treatment injured grass. Ch10rsu1furon applied with an 
auxin herbicide did not provide satisfactory leafy spurge control. 
Sulfometuron applied with amitrole, fluroxypyr, and picloram all resulted in 
similar leafy spurge control. Fosamine provided inconsistent leafy spurge 
control even when applied at 96 oz/A. (Published with approval of the Agric. 
Exp. Stn ., North Dakota State Univ. , Fargo 58105). 
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Table 1. Leafy spurge control by sulfometuron with auxin herbicides applied in June at 
Hunter or July at Chaffee (Lym and Messersmith). 

Location and evaluation date 
Hunter Chaffee 
Aug 86 Aug 86 May 87 Aug 87 

Con- Grass Con- Con- Grass Con- Retreat-
Treatment Rate trol injury trol trol lnJury trol menta 

(oz/A) --------------------------(%)-------------------------
Sulfometuron + picloram 0.25 + 4 19 10 
Sulfometuron + dicamba 0.25 + 8 0 10 
Sulfometuron + 2,4-0 0.5 + 8 5 o 
Sulfometuron + picloram 0:5 + 8 41 o 100 40 11 15 52 
Sulfometuron + dicamba 0.5 + 16 1 10 83 5 o 7 54 
Sulfometuron + 2,4-0 1 + 8 0 10 97 18 3 8 53 
Sulfometuron + picloram 1 + 8 40 10 99 60 20 16 54 
Sulfometuron + picloram 1 + 16 9 o 
Suifometuron + dicamba 1 + 16 82 47 11 14 76 
Sulfometuron + picloram 2 + 32 99 97 30 60 66 
Sulfometuron + dicamba 2 + 128 100 96 49 59 69 
Sulfometuron + picloram 

+ 2,4-0 0.5 + 4 + 16 18 10 
Sulfometuron 1 31 18 10 7 66 
Sulfometuron 2 13 16 15 8 72 
Control 0 0 o o o o o 48 

LSD(0.05) 27 NS 15 32 21 22 NS 

a Picloram at 4 oz/A applied as a split-block to the back one-third of each plot on June 29, 
1987. 
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Table 2. Sulfometuron with auxin herbicides applied in August or S,pt~ber for leafy spurge control 
(Lym and ~sserSMith). 

LocatIon and eva'uat\on date 
Chaffee Valie~ C\t~ Oicldnson 

Ma~ 87 
Con- Grass 

Aug 87 Ma~ 87 
Con- Grass 

Aug 87 
Con-

June 87 
Con- Grass 

SeE!t 87 
Con- Grass 

Treatment trol in ur Control trol in ur trol trol in ur trol in ur 
------------------------------------ t --------------------------------.----

Sulfometuron + 2,4-0 0.5 + 16 41 0 11 
Sulfometuron + 2,4-0 0.5 + 32 57 0 9 55 61 23 33 
Sulfometuron + picloram 0.5 + 8 89 35 15 96 1 39 
Sulfometuron + picloram 0.5 + 12 98 3 68 97 71 67 26 
Sulfometuron + piclor~ 0.5 + 16 99 4 81 
Sulfometuron + d\camba 0. 5 + 16 68 8 16 
Sulfometuron + 2,4-0 1 +'8 35 83 1 
Sulfometuron + 2,4-0 1 + 16 90 5 26 
Sulfometuron + 2,4-0 1 + 32 93 6 41 
Sulfometuron + picloram 1 + 8 95 46 32 99 8 85 
Sulfometuron + picloram 1 + 12 99 6 88 
Sulfometuron + picloram 1 + 16 99 8 86 
Sulfometuron + dicamba 1 + 16 81 36 17 
Sulfometuron + 2,4-0 2 + 16 97 34 68 75 73 26 33 
Sulfometuron + 2,4-0 2 + 32 99 29 73 78 70 29 33 
Sulfometuron + picloram 2 + 8 99 49 97 95 89 83 60 
Sulfometuron + picloram 2 + 12 99 41 95 99 94 90 80 
Sulfometuron + picloram 2 + 16 99 37 98 99 98 93 " 91 
Sulfometuron + picloram 2 + 32 94 56 70 
Sulfometuron + dicamba 2 + 128 95 53 56 
Plcloram 16 99 0 63 
Fosamine 64 43 15 9 
Fosamine 96 56 13 20 

LSD (0.05) 29 19 28 12 21 22 20 29 22 24 

Table 3. OPX-L5300 and chlorsulfuron with auxin herbicides for leafy spurge control (Lym and Messersmith). 

Location and evaluation date 
Chaffee Dickinson 

Aug 86 May 87 Aug 87 Sept 86 June 87 Aug 87 
leafy Grass leafy leafy leafy Leafy leafy

Treatment Rate 
(oz A) 

OPX-L5300 1 0 0 0 0 21 0 0 
OPX-l5300 2 0 0 0 0 8 0 0 
DPX-l5300 + 2,4-0 1 + 16 3 0 0 0 42 3 0 
OPX-L5300 + picloram 1 + 8 67 0 36 20 87 5 15 
DPX-l5300 + dicamba 1 + 16 3 0 8 3 42 0 0 
Chlorsulfuron + 2,4-0 0.5 + 16 0 0 0 0 57 0 0 
Chl orsulfuron + picloram 0. 5 + 8 42 10 9 0 63 3 10 
Chlorsulfuron + dicamba 0.5 + 16 3 10 3 0 37 0 0 
Sulfometuron + amitrole 1 + 32 11 20 6 0 27 6 6 
Sulfometuron + fluroxypyr 1 + 16 49 40 30 12 97 15 0 
Sulfometuron + picloram 1 + 8 59 30 40 13 
Fosamine + X-77 surf . 32 + 0.5' 62 14 8 
Fosamlne + X-77 surf . 64 + 0.5t 10 11 0 
Fosamine + X-77 surf . 96 + 0.5t 68 52 10 

LSD (0.05) 18 18 21 11 40 12 NS 
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Sulfometuron applied alone and with auxin herbicides for leafy spurge 
control. Lym, Rodney G. and Calvin G. Messersmith. Sulfometuron is an 
analog of chlorsulfuron but with slightly less soil residual and a different 
weed control spectrum. Sulfometuron currently is used for grass suppression 
along roadsides and also has controlled some broadleaf weeds including leafy 
spurge. The purpose of this experiment was to evaluate sulfometuron alone and 
in combination with auxin herbicides for leafy spurge control. 

The experiment was established in cropland severely infested with 
leafy spurge near Hunter, ND. Spring and fall treatments were applied on June 
27 and September 4, 1985, respectively. Leafy spurge was 26 to 36 inches tall 
and beginning seed set in June while fall regrowth following a summer dormancy 
had begun when treatments were applied in September. The herbicides were 
applied with a tractor-mounted sprayer delivering 8.5 gpa at 35 psi 0 All 
plots were 10 by 30 ft in a randomized complete block design with four 
replications. As leafy spurge control declined, a retreatment of picloram at 
0.25 lb/A was applied on August 26, 1986, as a split-block treatment to the 
back one-third of each plot to evaluate sulfometuron as a pretreatment to 
picloram. Evaluations were based on percent stand reduction as compared to 
the control. 

Leafy spurge growth stopped following application of sulfometuron 
alone, regardless of application date. Plants treated with sulfometuron alone 
in June were not controlled visibly but had chlorotic leaves when evaluated in 
August and root bud elongation was inhibited. Leafy spurge top growth was 
killed when treated with sulfometuron plus an auxin herbicide and root bud 
growth was inhibited. Leafy spurge root buds were white and short on plants 
treated with sulfometuron, compared to the pink elongated buds on untreated 
plants. Sulfometuron plus an auxin herbicide provided better leafy spurge 
control than sulfometuron alone, and long-term control was better when 
sulfometuron was mixed with picloram than with 2,4-0 or dicamba (Table). 
Leafy spurge control declined rapidly between the June and August 1986 
evaulations. 

Leafy spurge control increased to a maximum of 100% following 
retreatment with picloram at 0.25 lb/A (Table). Control averaged 81 and 67% 
in August 1987, when picloram was applied to plants originally treated with 
sulfometuron in the spring and fall, respectively. Control increased 
following the picloram retreatment as the sulfometuron rate increased 
following spring but not fall treatments. The best long-term control was 
sulfometuron spring-applied with either picloram or metsulfuron followed by 
the picloram retreatment which averaged 94 and 93%, respectively . The optimum 
herbicide application rates and date and the effectiveness of various 
retreatments must be evaluated further to determine if sulfometuron plus an 
auxin herbicide can provide cost-effective leafy spurge control . (Published 
with approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105). 
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Table. leafy spurge control w1th sulfometuron app11ed .ither alone or with various aux1" 
herb1cides (lym and Messersmith). 

Evaluation date 
Application datel 
treatment Rate 

Aug 
1985 

May 
1986 

Aug 
1986 

May 1987 
Sini'e Retreat. 

Au~ust 1987 
S1n~-e Retreat. 1 

*' 
June 271 1985 

(oz/A) ---~-------------------(' control)---------------------

Sulfometuron 1 0 6 0 0 87 5 63 
Sulfometuron 1.5 0 63 25 12 88 17 85 
Sulfometuron 2 0 36 6 3 87 10 82 
Sulfometuron+2,4-D 1+16 95 76 26 B 84 24 64 
Sulfometuron+dicamba 1+32 96 85 40 35 98 55 86 
Sulfometuron+picloram 
Sulfometuron+rnetsulfuron 

1+8 
2+0.5 

70 
0 

96 
60 

59 
24 

51 
0 

100 
98 

67 
5 

94 
93 

Control 0 0 0 0 63 0 55 

LSD (0.05) 25 22 26 25 31 20 31 

Se2tember 41 1985 
Sulfometuron 0.5 16 0 0 54 0 40 
Sulfometuron 1 95 7 23 77 21 56 
Sulfometuron+2,4-D 
Sulfometuron+dicamba 

1+16 
1+32 

99 
97 

17 
23 

3 
15 

92 
91 

8 
13 

72 
73 

Sulfometuron+picloram 
Sulfometuron+2,4-D 

1+8 
0.5+16 

99 
95 

74 
24 

33 
21 

83 
87 

38 
26 

83 
62 

Sulfometuron+dicamba 0.5+32 97 51 19 83 19 84 
Sulfometuron+picloram 
Sulfometuron+metsulfuron 

0.5+8 
2+0.5 

99 
88 

40 
13 

17 
0 

86 
83 

27 
0 

71 
62 

DPX-l5300 1 44 6 4 76 4 49 
Control 0 0 0 73 0 38 

LSD (0.05) 26 30 36 29 32 NS 

a Picloram at 0.25 lblA applied as a split-block to the back one-third of each plot on 
August 26, 1986. 
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Fluroxypyr for leafy spurge control. Lym, Rodney G., and Calvin G. 
Messersmith. Fluroxypyr is a picolinic acid herbicide similar to picloram 
but with less soil residual and a different weed control spectrum. The 
purpose of this experiment was to evaluate fluroxypyr for leafy spurge control 
as a single application treatment, applied with auxin herbicides, and in a 
repetitive treatment program. 

The experiment was established on a dense stand of leafy spurge near 
Dlckinson, ND, on July 14, 1986. Previous research had indicated the optimum 
application time for leafy spurge control with fluroxypyr was post seed-set. 
The herbicides were applied using a tractor-mounted sprayer delivery 8.5 gpa 
at 35 psi. The retreatments were applied as a split-block treatment. The 
original whole plots were 15 x 56 ft and the retreatment subplots were 10 x 
15 ft with three replications. Evaluations were based on percent stand 
reduction as compared to the control. 

Fluroxypyr at 0.5 and 1 lb/A provided an average of 90 and 41% leafy 
spurge control 2 and 11 months after treatment (MAT), respectively (Table). 
Control was similar when fluroxypyr at 0.25 or 0.5 lb/A was applied alone or 
with dicamba, picloram, or 2,4-D. Picloram at 1 lb/A provided 73% leafy 
spurge control 11 MAT which was the expected level of control from this 
treatment based on long-term evaluations at North Dakota State University. No 
single treatment provided satisfactory control 14 MAT. 

Leafy spurge control, when averaged over retreatments, increased to an 
average of 73% regardless of the original fluroxypyr treatment and was similar 
to the picloram treatments (Table). The best retreatments were picloram alone 
at 0.5 lb/A, picloram + fluroxypyr at 0.25 + 0.25 lb/A, and + picloram + 2,4-0 
at 0.25 + 1 lb/A which averaged 94,89, and 86% control, respectively. In 
comparsion, fluroxypyr at 0.5 lb/A applied as a retreatment averaged only 69% 
control. 

In general, fluroxypyr alone and applied with dicamba, picloram, and 
2,4-D provided similar control to picloram + 2,4-D at 0.25 + 1 lb/A both in 
the year of treatment and following various retreatments (Table). For 
example, fluroxypyr at 0.5 lb/A applied twice provided 83% leafy spurge 
control compared to 89% with picloram + 2,4-D at 0.25 + 1 lb/A applied twice. 
The picloram + 2,4-D treatment was the most cost-effective treatment in a 
long-term leafy spurge research program conducted in North Dakota. Thus 
fluroxypyr applied once provided less leafy spurge control than picloram at 
similar rates, but fluroxypyr may be useful in a retreatment program 
especially in areas where picloram cannot be used. (Published with approval 
of the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105). 
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Table. leafy spurge control with fluroxypyr alone and in combination with auxin herbicides 
(lym and Messersmith). 

Fluroxypyr 0.5 88 34 83 18 98 96 85 89 0 75 
Fluroxypyr 1 92 47 10 88 89 87 78 86 13 73 
Fluroxypyr+p1cloram 0.25+0.25 95 27 64 84 96 91 78 93 10 74 
Fluroxypyr+picloram 0.5+0.25 98 40 63 71 98 93 87 94 16 74 
Fluroxypyr+2.4-0 0.5+1 94 27 72 72 93 80 77 84 5 69 
Fluroxypyr+dicamba 0.25+0.25 96 13 64 88 94 86 88 70 8 71 
Picloram+2,4-D 0.25+1 99 25 79 91 97 85 77 89 3 75 
P1cloram 1 81 73 74 76 87 89 60 81 17 69 
Control 0 0 51 68 96 90 56 86 0 64 
Mean 69 80 94 89 76 86 8 

LSD 13 28 whole plot =NS; subplots:: 8; whole plot x subplot =32 
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Common Tansx control in pasture. Lass, L., R.H. 
Callihan, T. Miller, and D.C. Thill. The effects of four 
different herbicides on established common tansy (Tanacetum 
vulgare L.) in pasture were examined . The treatments consisted 
of single applications of metsulfuron (0.0, 0.5, 1.0, 2.0 oz 
ai/a), DPX-L5300 (0.0, 0 . 5, 1.0 , 2.0 oz ai/a), clopyralid (0.0, 
0.5, 1.0 lb ai/a and 1 . 0 + glyphosate at 0 . 5 lbs ai/a), and 
picloram (0.0, 0 . 5, 1.0, 2.0 lbs/a). 

Treatments were applied in 23 gal/a water to 10 by 20 ft 
plots, replicated four times in a split plot design at Farragut 
State Park in northern Idaho. The date of application was June 
9, 1986. The air temperature was 59 F, soil surface temperature 
was 55 F, and the RH 42%. The sky was 80% cloudy; no dew was 
present. Visual estimates of tansy biomass were recorded July 
17, 1986, October 22, 1986, April 28, 1987, and August 8, 1987. 

Only metsulfuron significantly reduced the total biomass 
(88 to 92%) of common tansy one month after application (p 
0.0001 Table 1). 

Four months after application, new seedling growth and 
regrowth from rhizomes were significantly reduced by all 
metsulfuron treatments (96 to 100%; p = 0.001). Both picloram 
(2 lb/a) and clopyra lid (1 lb/a) reduced fall regrowth of 
seedlings and rhizomes . 

In the spring (10 months after application) metsulfuron 
continued to reduce biomass (90 to 98%) and Picloram reduced 
biomass (72 to 100%). Clopyralid suppressed spring growth and 
where applied with glyphosate, the biomass was reduced 93%, 
although the effect did not continue through the summer. In the 
summer of 1987 (14 months after application) biomass continued 
to be significantly reduced (90 to 100%) by metsulfuron at all 
rates applied, and by the highest rate of picloram. 

High negative correlations were found between summer 1986 
tansy biomass and rates of metsulfuron (r = -0.71) and picloram 
(r = -0.79)(Table 1). High negative correlations also were 
found between fall 1986 tansy biomass and rates of metsulfuron 
(r = -0.70), clopyralid (r = -0.79) and picloram (r = -0.75). 
Spring correlations with rate remained high with metsulfuron, 
clopyralid, and picloram . The correlation between DPX-L5300 
rates and tansy control wa s lower than in 1986 because of tansy 
regrowth. In the summer of 1987, the correlation of tansy 
biomass to rate was highest (-0.97) in the picloram treatment. 

Reduction of common tansy by metsulfuron in the first and 
second year was significant and striking. Early season 
application of metsulfuron at 0.5 to 1.0 oz./a or 2.0 lb/a 
picloram provided adequate second season control, and better 
control than 1.0 lb/a clopyralid or DPX-L5300 . Although, 
DPX-L5300 resulted in growth suppression, the rate response was 
not as consistent as in the case of the other herbicides in the 
study. (Idaho Agricultural Experiment Station, Moscow, Idaho 
83843) 
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Common control in pasture. 

Biomass 1 

Herbicide Rate 
Summer 
7/17/86 

Fall Spring 
10/22/86 4/28/87 

Summer 
8/8/87 

f------- -
(ai/A) (%)) (%) (%) (%) 

Metsulfuron 0.0 02 100 a 100 a 100 a 100 a 
0.5 02 12 d 4 b 10 cd 10 d 
1.0 oz 6 d a b 2 d a d 
2.0 oz 6 d a b 1 d 2 d 

Correlation to rate ( -0.71 0.70 -0 71 0.71 

DPX-L5300 0.0 oz 100 a 100 a 100 a 100 a 
0.5 oz 70 b 18 b 72 ab 81 ab 
1.0 oz 65 b 9 b 97 a 100 a 
2.0 oz 55 be 23 b 75 ab 82 ab 

Correlation to rate (r) -0.58 -0.61 -0.19 -0.21 

Clopyralid 0.0 lb 100 a 100 a 100 a 100 a 
0.5 lb 60 b 30 b 70 ab 100 a 
1.0 lb 57 b 7.5 b 42 be 90 a 
1. 0 lb + 60 b 1 b 7 d 66 b 
0.5 Ib 

Correlation to rate (r) 0.51 -0.46 -0.69 -0.62 

Pieloram 0.0 Ib 100 a 100 a 100 a 100 a 
0.5 1b 60 b 20 b 27 cd 87 a 
1.0 1b 52 be 12 b 5 d 45 c 
2.0 lbs 40 e o b o d o d 

Correlation to rate ( -0.79 -0.75 -0.79 -0.97 

timated biomass, as of control. 
The fall evaluation 1986 was new from 

a common letter are not significantly 
5% level of s using Protected 

Duncan's Test. 
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on wet. alkaline meadows. 
in stages but awns prevent livestock utilization upon 
maturity. An experiment was established June 17, 1986 to compare various 
herbicides for control of this perennial grass. The experiment was located on 
a mountain meadow at a 7200 ft elevation. Plots were 9 by 60 ft with two 
replications in a randomized complete block. Herbicides were ied 
broadcast with a CO pressurized six-nozzle unit delivering 40 gpa at 
45 psi. Weather information: air temperature 69F t soil surface 85F. 1 inch 
71F t 2 inch 64F and 4 inch 61F t relative was 357., winds 0 to 1 
SSW. The soil was a loam (66% sand, 13% silt and 21% with a 

a 0.9% 	 Perennial grasses included: Garrison 
foxtail. smooth s and foxtail Foxtail was 

7.5 and 

Sciences, University of 

four inches tall and act during the herbicide applications. 
applied at a was the most effective control for 
Perennial grasses were by 25 and 20% the first and 

seasons. ively. (Department of Plant. Soil and Insect 
, Laramie. WY 82071) 


Control of foxtail barley in native mountain meadows 


1.0 0 0 40 0 
0.5+1% 0 0 50 0 

+ C.O.C. 0.5 90 87 25 20 
metribuzin 	 0.75 0 25 25 0 

+ C.O,C. 0.5+1% 	 80 20 0 0 
+ 	 C.O.C. O. 0 0 60 0 

0 0 0 0 
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Foxtail barley (Hordeum jubatum L.) control in perennial grass meadows. 
Whitson, T. D. and Gerald Langbehn. Foxtail barley, a short-lived perennial, 
is common on poorly drained alkali soils in Wyoming. Awns of this species can 
cause injury to grazing animals once grasses have matured. A series of 
herbicides were applied to a wetland pasture infested with foxtail barley on 
April 14, 1987 to determine control of foxtail barley and the effects on other 
desirable perennial grasses. This study was located near Thermopolis, 
Wyoming. Plots were 10 by 27 ft, arranged in a randomized complete block 
design with four replications. Herbicides were applied broadcast with a CO 
pressurized six-nozzle knapsack unit delivering 40 gpa at 45 psi. The soil 
was a sandy clay loam (65% sand, 13% silt, 22% clay) with a 7.6 pH and 2.9% 
organic matter. Soil moisture and crop conditions were good during 
application. Weather information: air temperature 7UF, soil surface 7UF, 
1 inch 68F, 2 inches 65F, 4 inches 60F with a relative humidity of 407. and 
wind speeds 3 to 5 mph N. Foxtail barley was actively growing and fully 
tillered. Quizalofop at 0.25 and 0.5 Ib ai/a and paraquat applied at 0.5 Ib 
ai/a provided excellent control with little suppression of other perennial 
grasses. Terbacil applications of 2.U Ib ai/a provided excellent control of 
foxtail barley but caused a considerable amount of suppression of desirable 
perennial grass species. (Department of Plant, Soil and Insect Sciences, 
University of Wyoming, Laramie, WY 82071) 

Control of foxtail barley in perennial grass meadows 

7. control 7. suppression 
Herbicide Ibs ai/a foxtail barley perennial grasses 

metribuzin 0.25 0 0 
metribuzin 0.5 10 0 
metribuzin 0.9 61 0 
sethoxydim + crop oil conc. 0.25+1% 10 0 
sethoxydim + crop oil conc. a.5+1% 12 a 
fusilade + crop oil conc. 0.25+1% 52 20 
fusilade + crop oil conc. 0.5+1% 72 20 
quizalofop + crop oil conc. 0.25+1% 95 0 
quizalofop + crop oil conc. 0.5+1% 95 0 
ethyl metribuzin 0.5 0 0 
ethyl metribuzin 1.0 0 0 
pronamide 0.5 5 0 
terbacil 1.0 83 20 
terbacil 2.0 98 75 
paraquat + X-77 0.5+0.2)% 93 0 
check 0 0 
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Downy brome (Bromus tectorum (L.» control in rangeland with various 
herbicides. Whitson, T. D•• D. A. Reynolds and Arthur Lauer. Downy brome is 
utilized as an early spring forage by livestock but is generally considered as 
an agressive rangeland invader by most rangeland managers. A series of 
herbicides were applied April 17, 1987 to downy brome infested rangeland to 
determine control of downy brome and effects on perennial rangeland grasses. 
Herbicides were applied broadcast with a CO pressurized six-nozzle knapsack

2
unit delivering 40 gpa at 45 psi. Plots were 10 by 27 ft arranged in a 
randomized complete block design with four replications. The soil, a loamy 
sand, containing 84% sand, 8% silt and 8% clay with 1.0% organic matter and a 
6.9 pH. Soil moisture and crop conditions were good during application. 
Weather information: air temperature 70F, soils, 70F surface, 64F 1 inch, 
58F 2 inches, 54F 4 inches, winds calm, relative humidity 28%. Perennial 
grasses (needleandthread and western wheatgrass) were starting early spring 
growth and downy brome was in the fully tillered growth stage at the time of 
herbicide application. Fluazifop-P and quizalofop applied at 0.25 and 0.5 lb 
ai/a controlled 100% of the downy brome in the study, both herbicides caused 
perennial grasses to have suppressed seed head production. Terbacil applied 
at 1.0 and 2.0 ai/a controlled downy brome but caused considerable damage to 
the perennial grasses. Other herbicides failed to adequately control downy 
brome. (Department of Plant, Soil and Insect Sciences, University of Wyoming, 
Laramie, WY 82071) 

Control of downy brome on rangeland with various herbicides 

% downy % perennial 
Herbicide Ibs ai/a brome control grass damage 

atrazine 0.25 0 0 
atrazine 0.5 3 0 
atrazine 1.0 17 0 
atrazine 2.0 83 38 
metribuzin 0 .2 ~ 6 0 
metribuzin 0.5 27 0 
sethoxydim + 0.25+ 
crop oil conca 17. 0 3 
sethoxydim + 0.5+ 
crop oil conca 1% 10 7 
fluazifop-P + 0.25+ 
crop oil conca 1% 100 suppressed seed heads 
fluazifop-P + 0.5+ 
crop oil conca 1% 100 suppressed seed heads 
ethyl metribuzin 0.5 3 0 
ethyl metribuzin 1.0 7 0 
quizalofop 0.25 100 suppressed seed heads 
quizalofop 0.5 100 suppressed seed heads 
terbacil 0.5 17 33 
terbacil 1.0 90 83 
terbacil 2.0 98 95 
check 0 0 
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Evaluation of curlycup gumweed control with spring vs fall herbicide 
applications. Ferrell, M.A. and T.D. Whitson. Curlycup gumweed is a warm 
season, biennial native forb found in waste places, along roadways, and 
depleted rangelands. It is an invader and has no forage value. This experi
ment was established to evaluate the effectiveness of late summer herbicide 
applications compared with spring herbicide applications for the control of 
curlycup gumweed. 

The study was established August 8, 1985, when curlycup gumweed was in 
full flower and 4 to 6 inches in height. The experiment was replicated June 
18, 1986, when cur1ycup gumweed was in the prebud stage. Liquid formulations 
were applied with a 6-nozzle knapsack spray unit delivering 40 gpa water 
(August 8, 1985 weather data: air temp. 60 F, relative humidity 58%, soil 
temp. - 0 inch 82 F, 1 inch 85 F, 2 inch 80 F, 4 inch 70 F, wind Nat 5 mph, 
sky clear. June 18, 1986 weather data: air temp. 74 F, relative humidity 
33%, soil temp. - 0 inch 110 F, 1 inch 91 F, 2 inch 81 F, 4 inch 66 F, wind 
ca1m, sky c 1 ea r) . Plots were 9 by 30 ft arranged ina randomi zed complete 
block design with four replications. The soil was a sandy loam (73% sand, 10% 
silt and 17% clay) with 1.2% organic matter and a 7.1 pH. 

Visual estimates of curlycup gumweed control were made August 21, 1986 
and August 6, 1987. Except for clopyralid at 0.5 lb ai/A, fluroxypyr, metsul
furon, metsulfuron + dicamba, and metsulfuron + 2,4-0 LVE all treatments 
applied on June 18, 1986 provided greater control of curlycup gumweed, over 
treatments applied on August 14, 1985. However, clopyralid at 0.5 "Ib ai/A, 
metsulfuron, picloram, metsulfuron + dicamba, and metsulfuron + 2,4-D LVE 
maintained good control at both appl ication dates. (Wyoming Agric. Exp. 
Sta., Laramie, WY 82071, SR 1516.) 
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Curlycup gumwc~d control 

Percent control 
1 

Date aQQlied 

Rate 
8/14/85 

Year evaluated 
6/18/86 

Treatment lb ai/A '86 '87 '86 '87 

% control 

clopyral id 0 .25 76 83 60 100 
clopyralid 0.50 70 99 89 100 
fluroxypyr 0.25 0 0 0 0 
fluroxypyr 1.00 0 0 0 0 
metsulfuron 0.0109 76 91 90 88 
dicamba 0 . 50 71 87 86 98 
2,4-0 LVE 1.50 71 91 93 99 
MCPA amine 3.0 68 71 90 94 
2,4-0 amine 3.0 79 74 96 99 
triclopyr 0.75 40 20 55 80 
picloram 0.25 66 91 81 100 
dicamba + 2,4-0 amine 0.50 + 1.50 78 83 96 98 
triclopyr + 2,4-D LVE 0.25 + 0.50 65 56 88 97 
metsulfuron + bromoxynil 0.0109 + 0.50 79 56 92 83 
metsulfuron + dicamba 0.0109 + 0.50 84 100 97 98 
metsulfuron + 2,4-0 LVE 0.0109 + 0.50 81 99 95 94 

LSD (0.05) 16 21 10 7 
CV 18 22 9 6 

1
Visual control evaluations August 21, 1986 and August 6, 1987 
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and meadows has in Wyoming. 
A trial was established on an grass pasture near Lovell, Wyoming on 
June 11. 1986 to determine what the effect of various herbicides were on showy 
milkweed and grasses. by 30 ft, arranged in a 
randomized te block des Herbicides were 

broadcast with a CO six-nozzle knapsack unit delivering
2

40 gpa at 45 • The soil was a loam (44% sand, 28% silt and 28% clay) 
with 2.5% matter and 7.5 Soil moisture and crop conditions were 
good application. Weather information: air 85F, soil 
surface 9SF, 1 inch 92F, 2 inch 90F, 4 inch 85F with relative humid 36% and 

3 to 5 N. Showy milkweed was and in the bud stage 
application. Evaluations were made one year following applications on 

1987. 
Perennial grasses were not in any treatment area the 

sulfometuron at 2.0 oz aila which had a 20% suppression in growth. Treatments 
control included dicamba at 8.01 Ib and 

at 1.0 and Sulfometuron and f provided 80 
and 84% control, respect at 0.0625 and 1.0 lb Other 
treatments were inconsistent limited control. of 
Plant, Soil and Insect Sciences, University of Wyoming, Laramie, WY 82071) 

Showy milkweed control with various herbicides 

wind 

20, 

Dicamba 4.0 70 
Dicamba 8.0 93

1
2,4-D 4.0 46 

8.0 61 
1.0 69 

Triclopyr 4.0 74 

2,4-D 

id 1.0 63 
2.0 50 
0.5 

Fluroxypyr 1.0 80 
Picloram 2 Ee2 

1.0 97 
Picloram 2 EC 2.0 100 
Sulfometuron 0.0625 69 
Sulfometuron 0.125 84 
Fosamine ammonium 1.0 70 
Check 0 

1 
LVE = Low Volitile Ester

2 
EC = Emulsifiable concentrate 



a 
perennial invading many experiment on 
control was established effects of water quality 

and to compare application rates of se and quizalofop. 
Plots were established June 25, 1987, near , Wyoming, on rapidly 

s. The quackgrass was 3 to 12 inches tall with slight seed 
head emergence. Glyphosate was with water in calcium salts and 
with softened water. Herbicides were ied with a 6-nozzle knapsack spray 
unit delivering 10 and 30 gallons per acre. Weather conditions were as 
follows: air temperature 85F, winds were calm. The soil was a silty clay 
loam 10% sand, 60% silt and 2.5% matter and a 
7.7 Plots were 10 108 ft ted blocks with 
10 ft buffer strips left untreated Plots were evaluated 

5, 1987. 
was 

compared at 
carrier controlled 

in hard water. 
was 

applications of glyphosate 

carrier. 

in 
than glyphosate 

reduced to 10 gallons 
a the soft and hard 

of the quackgrass. Increased 
controlled 100% of the quackgrass 

and soft water. Quizalofop 
hard water per acre controlled 

Sethoxydim provided poor 
0.5 and 0.75 lb ai/a in a 10 gallon per 

of Plant, Soil and Insect Sciences, 

When glyphosate 
carriers were a 
soft water 

ied per 
acre and glyphosate water 
carriers performed 

in 
10 gallon carrier ied 
at 0.5 and 0.75 Ib 90 and 
95 percent of the 
quackgrass control 
acre hard vlater 
University of Wyoming, Laramie, WY 82071) 

Quackgrass control with various herbicides and water carriers 

glyphosate 0.75 hard )0 60 
glyphosate 0.75 soft 30 8) 
glyphosate 0.75 hard 10 99 

0.75 soft 10 99 
1.5 hard 10 100 

glyphosate 1.5 soft 10 100 
0.5 hard 10 

quizalofop 0.75 hard 10 95 
sethoxydim O. hard 10 0 
sethoxydim 0.75 hard 10 10 
check 0 
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and gray rabbitbrush 
Britt. are woody rangeland species that are very 

to control by burning or herbicides because of their res prout 
ability. Several herbicides were applied on August 14, 1985 and June 17. 1986 
to rabbitbrush spp. to determine eff on rabbitbrush and effects of the 
herbicides on grasses. Herbicides were ied when 
rabbitbrush spp. were actively with a six-nozzle knapsack spray unit 
delivering 40 gpa at 45 Plots were 9 30 ft arranged in a randomized 

block with four ications. The soil was a sandy loam (70% 
sand. 17% silt and 13% with 2.2% matter and 7.4 Soil 
moisture was good with the application and during the August 
treatments. Perennial grass species included western wheatgrass and prairie 
junegrass. Weather information: (Aug. 14, 1985) air 60F. soil 
surface 90F, 1 inch 82F, 2 inches 70F, 4 inches • a relative humidity of 

and a wind of 3 mph NW; 17. Air 69F. soil surface 69F. 1 
inch 73F. 2 inches 76F, 4 inches 76F and a relative humidity of 35% with a 
wind speed of 5 to 10 mph NW. 

None of the tested herbicides any control of either 
gray rabbitbrush or rabbitbrush at the rates listed. tment of 
Plant, Soil and Insect Sciences, University of Wyoming. Laramie, WY 82071) 

Control of rabbitbrush spp. with various herbicides 

Triclopyr + 2.4-D (LVE) 1.0 + 2.0 0 0 

Triclopyr + 2,4-D (LVE) 1.5 + 3.0 0 0 


1.0 0 0 
2.0 0 0 

Picloram + clopralid 0.125 + 0.125 0 0 
Picloram + clopralid 0.25 + 0.25 0 0 
Picloram 0.25 0 0 
Picloram 0.5 0 0 
Fluroxypyr 1.U 0 0 
2.4-D (LVE) 2.0 0 0 
Check U 0 



a competitive woody 
rangeland. With control of perennial grasses have 
tripled. Two herbicides have been used for this purpose, 2,4-D LVE 
and tebuthiuron 20p. 2,4-D must be ied in very early spring when 
sagebrush has broken to be effective, usually within about a two week 
period. Tebuthiuron 20p must be fed with applicators but can be 
applied at any time except on frozen soil. This study was conducted to 
determine the efficacy of other herbicides for sagebrush control. The 

was applied June 3. 1986. Plots were 22 by 400 ft arranged as 
blocks with 10 ft buffers between treatments. Herbicides were broadcast with 
a truck mounted sprayer del 40 gpa at 35 psi. Weather information: 
air temperature 80F, soil surface BOF, 1 inch 80F. 2 inches B5F, 4 inches 86F. 
Relative humidity was 4 with wind 2 to 4 mph, NW. The soil was a 

loam (70% sand, 22% silt and with an matter of 0.8% and 
a 6.5 

All applications at 
96% 

this initial s 

0.17 lb aila and 2,4-D 
applied at 2.0 control of b As 

a follow up to studies were established 
in 1987 to compare application rates and dates of f to 2,4-D LVE. 

of Plant, Soil and Insect Sciences, Univ~rsity of Wyoming, 
Laramie. WY 82071) 

Herbicide evaluations for control 

Herbicide 

2~4-D (LVE) 2.0 100 
1.0+1.5 100 

1.0 98 
0.7 98 
0.17 61 

2,4-D (Amine) 2.0 50 
2,4-D (Amine) 4.0 96 

2,4-D + tr 
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rates September I, 
1985 to dormant rangeland to determine effects herbicide on big 
sagebrush and perennial grasses. The experiment was located at a 6800 ft 
elevation site receiving an average precipitation of 11 inches. Plots were 8 
by 136 ft single unreplicated blocks. Herbicides were applied 
broadcast with a six-nozzle unit 40 gpa at 
45 psi. Weather 72F, soil surface 80F, 1 inch 
76F. 2 inch 72F, 4 inch 70F, relative humidity was 28%, wind was 1 to 2 mph 
NW. The soil was a loam (60.6% sand, 24.2% silt and 15.8% clay) 
with 1.7% matter and a 6.9 pH. 

Tebuthiuron 80 WP at 0.5 Ib 95% of the 
but caused a 30% reduction in the grasses. The 

grass damage would not be expected with the same rate of pelleted tebuthiuron 
formulation but of the wettable powder can be done more uniformly 
and with less expense. More studies should be conducted to 
determine effects of dormant of Plant. Soil 
and Insect Sciences, Univers 

Control of big sagebrush with tebuthiuron wettable 

Tebuthiuron 0.25 50 10 
Tebuthiuron 0.4 80 20 
Tebuthiuron 0.5 95 30 
Tebuthiuron 0.6 94 40 
Tebuthiuron 0.75 97 50 
Tebuthiuron 1.0 98 80 
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Tebuthiuron effects on live canopy cover of big sagebrush (Artemisia 
tridentata Nutt.) and associated species severl years after application. 
Whitson, T. D. and M. A. Ferrell. Tebuthiuron 10 and 20~ pelle ted 
formulations were applied in the spring and fall to evaluate their efficacy 
for big sagebrush control in rangeland. The experiment was established near 
Kaycee, Wyoming on May 29, 1980 and September 16, 1980, on a Boyle sandy loam 
soil (60.6% sand, 24.24 silt and 15.8% clay) with a 1.7% organic matter and 
6.9 pH. Spring and fall weather information, respectively: air temperature 
72, 76F, soil surface 77, 104F, 1 inch 74, 104F. 2 inch 72, 102F, 4 inch 71, 
94F; the relative humidity was 38 ~nd 44% with wind speeds 0 to 4 mph NW and 0 
to 1 mph SW. Treatment areas 98 m were arranged in a randomized complete 
block design with three replications. The study was fenced to prevent 
grazing. Herbicides were applied with a centrifugal granular applicator. 
Live canopy cover was determined using Levy and Maddens' point method of 
pasture analysis technique. One hundred pinpoint plant identifications were 
taken at equidistant points along a permanently located 11 m transect line 
within each treatment replication. Only the first pinpoint was recorded as 
live canopy cover. Individual species counts within treatment ar~s were 
utilized for percent live canopy cover. When a statistical analysis was 
completed, no differences were found between application dates, therefore, 
those data were combined allowing six replications to be used for statistical 
computations. With the application of 0.25 lbs aila granular tebuthiuron big 
sagebrush control was 89% with the 10 and 207. formulations. No significant 
differences in live canopy pf either annual or perennial grasses were found 
between formulations. Downy brome increased four fold in live canopy cover 
compared to the untreated check. The 0.5 lb aila application rate of 10 and 
20% tebuthiuron provided 100 and 987. control of big sagebrush. Control 
released downy brome rather than western wheatgrass, therefore because of 
downy brome the treatment showed no increase in desirable perennial grasses. 
The 0.75 and 1.0 lb aila tebuthiuron applications provided 100% control of big 
sagebrush but released downy brome. When downy brome is in the beginning 
understory of a big sagebrush rangeland community, sagebrush control could 
likely result in a rangeland species shift to downy brome. (Department of 
Plant, Soil and Insect Sciences, University of Wyoming, Laramie, WY 82071) 
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Table 1. The effects of tebuthiuron 10 and 20% pelle ted formulations on live 
canopy of big sagebrush and associated species. 

Application rate lbs ai/a 
Srecies Form ~ 0.25 0.5 0.75 1.0 Check 

Big Sagebrush 10 6ba 
Ob Ob Ob 54a 

20 6b lb Ob Ob 54a 
Prairie Junegrass 10 Oa Oa Oa Oa 2a 

20 Oa Oa Oa Oa 2a 
Green Needlegrass 10 Oa Oa Oa Oa Oa 

20 la Oa Oa Oa Oa 
Blue Grama 10 Oa 0.2a Oa Oa la 

20 0.2a Oa Oa 0.2a la 
Western Wheatgrass 10 l5a l2ab 6b 7b 7b 

20 l2a llab lOabc 8bc 7c 
Downy Brome 10 67b nab 84a 8la l8c 

20 7lb nab Slab 85a lSc 
Other Species 10 la 2a 2a la 2a 

20 2a la la la 2a 
Bare Ground 10 l2a lOa 8a 11a l7a 

20 9a lOa 9a 6a l7a 

a Plant species means with the same letter(s) ~Tithin the same row are not 

significantly different among treatments at the 5% level according to 

Duncan's multiple range test. 


Table 2. 	 Percent control and perennial grass species production 7 years after 
a tebuthiuron application. 

lbs Eroduction/acre 
% Sagebrush Western Prairie 

Herbicide lbs ai/a control wheatgrass junegrass Total 

Tebuthiuron 0.25 85c<l 4l8b l22ab 538b 
Tebuthiuron 0.5 96b 7l7a l46a 862a 
Tebuthiuron 0.75 97ab 499b 98bc 597b 
Tebuthiuron 1.0 99a 479b 85c 564b 
Check Od l57c 53d 210c 

a 
Plant species means with the same letter(s) within the same column are not 
significantly different among treatments at the 57. level according to 
Duncan's multiple range test. 
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s 
es • herbi ci des to 2. D for 
control and resulting perennial s production. The study is located in 
Fremont County, WY, on a sandy loam soil (70% sand, 22% silt, clay) wi 
0.8% organic matter and a 6.5 pH. The plots are 9 by 30 ft with three repli
cons in a randomized complete block design. Liquid herbicide formulations 
were appli t with a six-nozzle kna k unit delive n9 40 g 
carrier 40 psi and granular formulations applied with a granular applica
tor. t~eat information: air temp. 60 F, relative hum; ty 56%, wind NW 
2 to 3 mph, s clear, 1 temp. - 0 inch 76 F, 1 inch, 68 F, 2 inch, 56 F, 
and 4 inch, the time of herbicide application 1 moisture levels 
were low, in ight from 2 4 inches and sh height 
ranged from 8 inches and was actively growing. 

The treatments were c1 i pped by grass s i es September 1, ,ve 
after herbicides were applied. Treatments were sel for clipping 
on previous years percent sagebrush control, production and availability 

of herbicides in the marketplace. 
Treatments controll; over 95% of the big sagebrush included ulfuron 

at 0.5 lb ai/A, PPG 1 at 1.0, 2.0 and 4.0 lb ai/A, 2,4-D LVE and 2,4,5-T 
ester each appli at 2.0 lb ai/A, tebuthiuron at 0.5, O. and 1.0 lb ai/A, 
and 77179 at 0.5, 1.0, 2.0, 4.0 and 6.0 lb ai/A. All on was 
controlled in areas with UC 77179. 

eld of .5tipa was increased significantly in areas recelvlng 
2,4-D (LVE) at 2.0 a and clopyr at 0.5 and 1.0 lb ai/A, while 

i yields were increased in areas treated with tebuthiuron 
, ,~~~and 1.0 lb ai/A. When the yield of the two perennial grass 

weights were combined, significant increases were found with appli ons of 
2~4-D (LVE) at 1.0 and 2.0 lb ai/A, tebuthiuron at 0.5 and 0.75 ai/A and 
triclopyr applied at 0.5 and 1.0 lb ai/A. 



Big sagebrush control and resulting forage production 

Herbicide Percent Air dry forage, 1b/A 3 
treatment l -I b ai/A contro1 2 STI crjl; J'\GRSMtt TOTAL 

metsulfuron 70DF 0.031 33 ------ ------ ------
metsu lfuron 70DF 0.062 78 ------ ------ ------
metsulfuron 70DF 0.125 89 ------ ------ ------
metsulfuron 70DF 0.5 95 ------ ------ ------
DPXT 6206 70DF 0.031 77 ------ ------ ------
DPXT 6206 70DF 0.062 63 ------ ------ ------
DPXT 6206 70DF 0.125 85 ------ ------ ------

DPXT 6206 70DF 0.5 95 ------ ------ ------
PPG 1259 FL 1.0 100 ------ ------ ------
PPG 1259 FL 2.0 99 ------ ------ ------
PPG 1259 FL 4.0 99 ------ ------ -------
Dicamba 4DMA 1.0 9 ------ ------ -------
Dicamba 4DMA 2.0 17 ------ ------ ------
2,4-D (LVE) 1.0 61 334 bc 89 d 424 bcd 
2,4-D (LVE) 2.0 97 577 a 153 cd 730 a 
2,4,5-T ester 1.0 91 ------ ------ ------
2,4,5-T ester 2.0 96 ------ ------ ------
tebuthiuron 20P 0.125 62 ------ ------ ------
tebuthiuron 20P 0.25 91 148 cd 280 bc 429 bcd 
tebuthiuron 20P 0.5 95 315 c 341 ab 512 bc 
tebuthiuron 20P 0.75 99 66 d 512 a 578 abc 
tebuthiuron 20P 1.0 100 34 d 358 ab 392 cd 
UC 77179 0.5 95 ------ ------ ------
UC 77179 1.0 100 ------ ------ ------
UC 77179 2.0 100 ------ ------ ------
UC 77179 4.0 100 ------ ------ ------
UC 77179 6.0 100 ------ ------ ------
triclopyr 4E 0.25 23 ------ ------ ------
triclopyr 4E 0.5 92 566 ab 42 d 608 ab 
triclopyr 4E 1.0 94 553 ab 55 d 609 ab 
triclopyr 4E/2,4-D 0.5 + 1.0 89 ------ ------ ------
clopyralid 0. 25 7 ------ ------ ------
clopyralid 0.5 11 ------ ------ ----- ,-
clopyralid 1.0 15 ------ ------ ------

check 0 149 cd 87 d 236 d 

LSD (P == 0.05) 234 181 212 

lHerbicide treatments applied June 10, 1982; X-77 applied at 0.5% v/v 
2Visual control evaluations September 1, 1987; data from previous years can be 
found in WSWS 1987 Research Progress Report p. 68 

3Production measurements September 1, 1987 
4STICO == Stipa cotnata; AGRSM == Agropyron smithii; means followed by the same 
letter within a column are not significantly different according to the least 
significant difference test (P = 0.05) 
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Live canopy cover and production changes in big sagebrush (Artemisia 
tridentata Nutt.) infested rangeland 7 years after the application of 
tebuthiuron. Whitson, T. D. and M. A. Ferrell. Big Sagebrush infested range
land in Wyoming produces only 1/3 the available forage for livestock compared 
to areas without big sagebrush. A big sagebrush infested rangeland area near 
Bosler, Wyoming was treated with 10 and 20k pelle ted tebuthiuron on May 29 and 
September 16, 1980, on a Boyle sandy loam soil (60.67. sand, 24.2k silt and 
15.8~ clay) with 1.77. organic matter and 6.9% pH. Respective spring and fall 
experiments weather information: air temperature 72, 76F, soil surface 80, 
l04F, 1 inch 78, 104F, 2 inches 77, 102F, 4 inches 75, 94F; relative humidity 
28 and 447., wind speeds 0 to 4 mph SW. Treatment areas l~ by 30 ft were 
arranged in a randomized complete block design with three replications. The 
study was fenced to prevent grazing. Herbicides were applied with a centrifu
gal granular applicator. A vegetative inventory using Levy and Madden's point 
method of pasture analysis technique was used to determine live canopy cover. 
One hundred pinpoint identifications were taken at equidistant points along a 
permanently located 11 m transect line within each treatment replication (Table 
1). Perennial grass yields were determined by clipping individual species 
from five, one meter quadrats per treatment in 1987. No statistical differ
ences were found in date of application or the 10 or 20 percent product 
formulations therefore these data were combined and 12 replications were used 
to determine statistical application rate differences. As sagebrush control 
levels increased both live canopy cover and yields of perennial grasses 
increased. Live canopy cover differences in western wheatgrass were not found 
with areas treated with tebuthiuron at 0.25, 0.5, 0.75 or 1.0 Ib ai/a. 
Differences were not found in production with any tebuthiuron applica
tions for western wheatgrass or total production except at the 0.5 Ib ai/a 
application rate which was significantly higher than any of the other applica
tion rates. The 0.25 Ib ai/a application rate controlled only 85% of the 
sagebrush and the 0.75 and 1.0 Ib ai/a applications caused damage to the 
perennial grasses, as a result lower perennial grass production was found on 
those areas. The 0.5 Ib ai/a application rate controlled 967. of the sagebrush 
and caused no perennial grass damage, therefore it would be the preferred rate 
for sagebrush control. (Department of Plant, Soil and Insect Sciences, 
University of Wyoming, Laramie, 'iVY 82071) 
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Live canopy cover of rangeland treated in 1980 with applications 
of 10 and 20% pelle ted tebuthiuron. 

Tebuthiuron application rate lbs ai/a 
SEecies Form. % 0.25 0.5 0.75 1.0 0.0 

---------- %live canopy cover ---------

3b
aBig sagebrush 	 10 lb Ob Ob 40a 

20 6b lc lc Oc 40a 
Douglas rabbitbrush 10 6a 7a 4a 4a 5a 

20 5a 5a 5a 2a 5a 
Hoods phlox 10 la Oa la Oa la 

20 la 0.3ab Ob 0.3ab lab 
Prairie Junegrass 10 7a lOa 2b 3b 8a 

20 l2a 8a 7a 6a 8a 
Western wheatgrass 10 53a 58a 66a 56a l5b 

20 45a 56a 55a 56a l5b 
Other spp. 10 la la la Oa la 

20 la la Oa la la 
Bare ground lU 29ab 24b 27b 39a 30ab 

20 28a 28a 32a 3Sa 30a 

a 	 Plant species means with the same letter(s) within the same row are not 
significantly different among treatments at the 5% level according to 
Duncan's mUltiple range test. 
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herbicides. 
Whitson, to cause 
due to abortion in cattle and es toxic when grazed in 
early stages when it is growing on sandy soils when other feed is 
scarce. Two studies were established near McFadden, to control broom 

was Fairway crested 
ft in size with four 
August 1, 1985 and June 

and in early vegetative 
growth s 4 to 6 inches in he Herbicides were applied broadcast with 
a CO ed six-nozzle unit del 40 gpa at 45 psi. The

2
soil was a loam (75% sand, 18% silt and 7% clay) with 2.47. 
matter and 7.8 pH. Weather factors on the t 1, 1985 experiment were: 
air 78F, soil surface 89F, 1 inch 86F, 2 inch 76F and 4 inch 72F, relative 
humid 80k and wind 3 mph, NW. Weather factors on the June 17. 1986 
experiment were: air 78F, soil surface 109F. 1 inch l06F. 2 inch 90F and 4 
inch 78F, relative 557. and wind speed 0 to 5 mph, NW. 

Excellent control was obtained ions of triclopyr + 2,4-D. 
and tr the 2.0 Ib ai/a ication 

rate. ications did not appear to be a factor when herbicide 
treatments control. 2,4-D LVE was cons more effective when 

in spring rather than mid-summer. Three studies were established in 
1987 to better determine the lowest possible application rates for 
effective control. tment of Plant. Soil and Insect Sciences. University 
of Wyoming, Laramie. WY 82071) 

Broom snakeweed control with various herbicices 

snakeweed in The grass understory 
Plots were 9 30 

were 
17, was 

Rate 
Herbicide lbs % control k control 

1.0 + 
2.0 99 100 
1.5 + 
3.0 99 100 
1.0 68 53 
2.0 96 99 
0.125 + 
0.125 96 100 

picloram + 0.25 + 
clopyralid 0.25 100 100 

loram 0.25 96 100 
picloram O. 98 100 
fluroxypyr 1.0 89 80 
2.4-D (LVE) 2.0 15 82 
Check 0 0 

tr 

1 LVI:.: Low Volitile Ester 
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Leafy spurge control with fluroxypyr and picloram at 
different applicat ion timin9P_ in a Colorado pasture. Beck, K.G. 
and J.R. Sebastian. An experime nt was conducted near Laporte, CO 
to evaluate leafy spurge (EPHES) control with fluroxypyr and 
picloram . The design was a randomized complete block with four 
replications. Fluroxypyr was a pplied at five rates in July and 
September and picloram a t t wo rates in June and September (Table 
1). All treatments we r e applied with a CO? pressurized backpack 
sprayer using 11003LP flat fan nozzles callbrated to deliver 24 
gpa at 15 psi. other e nvironmental data are presented in Table 
2. Plot size was 1 0 by 30 ft. 

Visual evaluation s were taken on November 2, 1987 
approximately 19, 16, and 9 weeks after June, July and September 
applications, respect ively. Greater fall regrowth occurred in 
many plots tre ated with fluroxypyr in July compared to checks. 
Fluroxypyr at all rates a nd picloram at 1.0 lb aila in spring and 
both rates in fall provided greatest leafy spurge control at 
evaluation; fluroxypyr at 0 .2 0 , 0.40, 0.60, and 1 . 00 lb aila 
caused least control (Table 1 ). 

Herbicide treatments wi l l be evaluated aga i n in June, 1988 
then retreated i n a s p l i t-plot des ign with low rates of 
fluroxypyr. Tr e a tments wi l l be evaluated again in 1989. (Weed 
Research Laboratory, Colorado State University, Ft. Collins 
80523). 
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Table 1. Leafy 
and picloram at 

fluroxypyr 
fluroxypyr 
fluroxypyr 
fluroxypyr 

fluroxypyr 
fluroxypyr 
fluroxypyr 
fluroxypyr 
fluroxypyr 
picloram 
picloram 
picloram 
picloram 

LSD (0.05) 

Nov 2, 1987 
(% ) 

0.20 0 
0.40 0 
0.60 0 
0.80 July 26 
1.00 16 
0.20 99 
0.40 96 
0.60 98 
0.80 99 
1. 00 98 
0.50 June 95 
1. 00 June 100 
0.50 100 
1. 00 Sep 100 

17 

Table ion data for lea spurge control 
with and picloram at fferent timings. 

ion 
temperature, 

6-25-87 7-15-87 9-4-87 
11:00 A 6:30 A 10:00 A 
28 24 20 

Cloud cover, % 0 0 20 
Speed/direction mph 2-5/SW NONE 

Soil (2 ) , C 22 24 17 

6-25-87 
7-15-87 
9-4-87 

EPHES 
EPHES 
EPHES 

18-24 
18-24 

8-10 
8 10 

senescence 



Testing granular formulations of picloram for leafy spurge (Euphorbia 
esula L.) control. Fay, P.K. and E.S. Davis. The Dow Chemical Company has 
ceased production of Tordon 2K, a dry pellet formulation of picloram. The 
loss of Tordon 2K vJill impact Montana since it was espec i all y useful for 
spot treatment of pioneer patches of leafy spurge. Many ranchers and weed 
district personnel have used small amounts of Tordon 2K for many years 
effectively controll ing the noxious rangeland weed. These experiments were 
established in an attempt to find substitute dry formulations of picloram. 
Complete fertilizer 04-14-14), ammoniufTI sulphate fertilizer, "Tidy Kat," 
"Hagen," and a 1 ocall y-made organ ic cat 1itter were pl aced on a pl ast ic 
sheet and sprayed with Tordon 22K using an atomizer . The herbicide was 
applied in numerous sprays and thoroughly mixed between applications. The 
final concentration for each material is shown in the table. Oat (Avena 
sativa L.) kernels were autoclaved and soaked in known amounts of Tordon 
22K for 24 hours, removed from the solution, and air dried. They imbibed 
1% (w/w) picloram as Tordon 22K. The dried materials and Tordon 2K 
granules were hand appl ied to 7 by 25 foot plots at Bozeman and Whitehall, 
MT on May 14, 1986. Tordon 22K was applied using a CO 2-pressurized 
backpack sprayer in 15 gpa. There were 3 repl ications arranged in a 
randomized complete block design at both locations. Leafy spurge control 
was visually rated in June of 1986 and 1987 at both locations (Table). 

Tordon 2~K, the liquid formulation of picloram was ineffective at both 
rates tested at both locations. Tordon 2K, the extruded pellet 
formulation, provided effective control 13 months after appl ication. The 
impregnated fertilizer treatments were very effective at the highest rate 
tested. The impregnated cat 1itter formulations were also effective at 
both locations when applied at the rate of 1 lb a.i ./A. Dead oat kernels 
imbibed with Tordon 22K were erratic at Bozeman but provided complete 
control at Whitehall. It appears that picloram can be impregnated on many 
types of substrates and maintain good activity on leafy spurge. (Montana 
Agric. Exp. Sta., Bozeman, MT 59717.) 
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The of pi oram impregnated on s su for 1 spurge
control in Bozeman and Whitehall. MT. 

Picloram 
Formulation 

Tordon 22K 2 E.C. 0.5 84 31 0 28 
Tordon 2K 2% 0.5 48 73 43 92 
14-14-14 fertilizer 0.43'10 0.5 35 46 13 59 

NH;S04 . 0. 1.3'10 0.5 37 45 35 99 
"Tldy Kat" cat l,tter 2% 0.5 27 40 53 99 

cat litter 2% 0.5 40 59 48 100 
Organic cat litter 1% 0.5 45 64 32 60 
Dead oat kernels 1% 0.5 43 50 30 97 
Tordon 22K 2 E.C. 1.0 98 55 13 48 
Tordon 2K 2% 1.0 65 87 82 99 
14-14-14 fertilizer 0.43% 1.0 58 100 53 100 
NH SO fertilizer 0.43% 1.0 67 94 92 100 
"T~dy4Kat" cat litter 2% 1.0 94 99 87 1 00 
"Hagen" cat litter 2% 1.0 71 98 35 1 00 
Organic cat litter 1% 1.0 75 96 43 100 
Dead oat kernels 1% 1.0 37 83 62 100 
Control 0 0 a a 

LSD .05 31 31 21 14 
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Leafy spurge control with fall applications of sulforneturon. Ferrell, 
M.A. and T.O. vJhitson. Leafy spurge is a major broadleaf, perennial weed 
problem in rangeland . This research was conducted in Crook County, WY, to 
compare the efficacy of fall applications of sulfometuron on leafy spurge. 

Plots were established September 16, 1986 to a dense stand of leafy 
spurge in a rangeland sett ing. Leafy spurge was mature and had shed most of 
its seed. Perennial grasses 1 to 2 feet tall were present as an understory. 
Herbicides were applied with a 6-nozzle knapsack spray unit with a carrier 
volume of 40 gpa delivered at 40 psi pressure through 8004 flat fan nozzles. 
~Jeather conditions were as fol"lows: air temp. 53 F, relative humidity 80%, 
wind S at 5 mph, sky cloudy, soil temp. - 0 inch 55 F~ 1 inch 57 F. 2 inch 57 
F, 4 inch 57 F. Soil was a silt loam (22% sand, 58% silt and 20% clay) with 
1.8% organic matter and 6.3 pH , Plots were 9 by 30 ft and arranged in a 
randomized complete block design with four replications. 

Percent leafy spurge control, suppression~ and grass suppression were 
evaluated visually on July 8, 1987. No treatment provided satisfactory 
control when evaluated 10 months after application. Picloram applied at 2.0 
lb ai/A normally provides 90% control or better one year after application, 
however, in this particular study control was variable, ranging from 50 to 90% 
control in individual plots. All treatments containing sulfometuron resulted 
in suppress·ion of leafy spurge~ with sulfometuron + g1yphosate resulting in 
the highest suppression, at 81%. All treatments containing sulfometuron at 
the 0.0468 lb ailA rate and higher also resulted in grass suppression. 
Sulfometuron + glyphosate resulted in the highest percentage of grass suppres
sion at 89%. Due to the suppressive nature of sulfometuron, its use as a 
setup treatment needs to be studied. (Wyoming Agric. Exp. Sta., Laramie, WY 
82071, SR J518 ) . 

Leafy spurge shoot control 

Percent Percent Percent ~ra~s2 2
Rate control suppression suppresslon

1
Treatment lb ai/A 1987 1987 1987 

sulfometuron .0313 0 10 0 
sulfometuron . 0468 3 30 20 
sulfometuron .0938 13 35 28 
sulfometuron + 2,4-D LVE .0313 + 1.0 10 38 0 
sulfometuron + 2,4-D LVE .0625 + 1.0 24 54 20 
sulfometuron + picloram .0313+.125 13 33 10 
sulfometuron + picloram .0625 + .125 60 75 23 
sulfometuron + glyphosate .0625 + .75 49 81 89 
fosamine 1. 0 0 0 0 
fosami ne 2.0 0 0 0 
sulfometuron + fosamine .0938 + 1.0 13 51 11 
picloram .125 0 0 0 
picloram 2.0 70 0 0 

LSD (0.05) 16 18 18 
Cv 61 88 42 

2Treatments applied September 16, 1986; surfactant, X-77, added to all treatments at 0.5% vlv 
Visual evaluations July 8, 1987 
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Oicamba combinations for leafy spurge shoot control. Ferrell, ~t.A. and 
T.O. Whitson. Leafy spurge is a major broadleaf, perennial weed problem in 
rangeland. This research was conducted in Crook County, WY, to compare the 
efficacy of dicamba combinations, with picloram and 2,4-0 LifE, on leafy 
spurge. 

Plots were established May 14, 1986 to a dense stand of leafy spurge in a 
rangeland setting. The leafy spu rge was in the prebud stage-of-growth. 
Perennial grasses 4 to 6 inches tall were present as an understory. Herbi
cides were applied with a 6-nozzle knapsack spray unit with a carrier volume 
of 40 gpa delivered at 40 psi pressure through 8004 flat fan nozzles. Weather 
conditions were as follows: air temp. 45 F. relative humidity 60%, wind SWat 
5 mph, sky cloudy, and a soil temp. - 0 i nc h 60 F, 1 inch 54 F. 2 inch 50 F, 4 
inch 50 F. Soil was silt loam (22% sand, 58% silt and 20% clay) with 1.8% 
organic matter and 6.3 pH. Plots were 9 by 30 ft and arranged in a randomized 
complete block design with four replications. 

Visual evaluations were made May 14, 1987. Picloram at 2.0 lb ailA was 
the on ly effective treatment. Combinations of dicamba ",!ith picloram and 2,4-0 
LVE were not effective in controlling leafy spurge. (Wyoming Agric. Exp. 
Sta. s Laramie, WY 82071, SR _1517.) 

Leafy spurge shoot control 

Treatment 1 Rate lb ailA Percent contro1 2 

dicamba 0.5 o 

dicamba 1.0 o 

dicamba 2.0 o 

dicamba 4.0 53 

dicamba + picloram 0.5 + 0.125 o 

dicamba + picloram 1.0 + 0.25 18 

picloram 0.5 42 

picloram 1.0 65 

picloram 2.0 96 

dicamba + 2,4-0 LVE 1.0 + 1.0 47 

dicamba + 2,4-0 LVE 1.0 + 3.0 45 


LSD (0.05) = 19 

CV == 36 


ITreatments applied May 14, 1986; surfactant. X-77, added to all treatments 
at 0.5 vlv 

2Visual evaluations July 7, 1987 
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Initial control of leafy spurge with various formulations of 2,4-0. 
Ferrell, M.A. and T.O. Whitson. Leafy spurge is a major broadleaf, perennial 
weed problem in rangeland. This research was conducted in Crook County, WY, 
to compare the efficacy of various formulations of 2,4-0 on leafy spurge. 

Plots were established l"1ay 28, 1987 on a dense stand of leafy spurge in a 
rangeland setting. The leafy spurge was in full bloom. Perennial grasses 6 
to 8 inches tall were present as an understory. Herbicides were applied with 
a 6- nozzle knapsack spray unit with a carrier volume of 30 gpa delivered at 45 
ps i pressure through 8004 fl at fan nozz 1es. Weather conditions were as 
follows: air temp. 63 F, relative humidity 74%, wind Wat 5 mph , sky cloudy, 
soil temp. 0 inch 75 F, 1 inch 70 F, 2 inch 70 F, 4 inch 65 F. Soil was a 
silt loam (22 % sand, 58% silt and 20% clay) with 1.8% organic matter and 6.3 
ph. Plots were 10 by 27 ft and arranged in a randomized complete block design 
with fou r replications. 

Visual evaluations were made July 7, 1987, 40 days after treatment 
application . The 2,4-D butoxyethyl ester + 2,4-0 amine formulation provided 
better initial control especially at the 1.0 lb ai/A rate than did the other 
2,4-0 formulations. As rates increased, however, there was less difference 
between the 2,4-0 formulations. (Wyoming Agric. Exp. Sta., Laramie, WY 
82071, SR 1520 .) 

Leafy spurge control 

Percent 
Rate initial controP 

Treatment l lb ai/A 1987 

2,4-0 alkanolamine 
2,4-0 isoctyl ester 
2,4- D amine + 2,4-D butoxyethyl 
2,4-0 alkanolamine 
2,4-0 isooctyl ester 
2,4-0 amine + 2,4-0 butoxyethyl 
2,4-D alkanolamine 
2,4-D isooctyl ester 
2,4-D amine + 2,4-0 butoxyethyl 
picloram 

LSD (0.05) = 

ester 

ester 

ester 

1.0 54 
1.0 74 
1.0 80 
1.5 69 
1.5 78 
1.5 81 
2.0 80 
2.0 81 
2.0 85 
2.0 73 

17 
14 

ITreatments applied May 28, 1987 
2Visual evaluations July 7, 1987 
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11, 
M.A. perennial weed 
problem This research was conducted in Crook County, WY. 
compare spring applications of sulfometuron on leafy spu 

Plots were establis May 14, to a stand of 1 spurge in a 
rangeland s The lea spurge was in the p d s nial 
grasses 4 to 6 nc tall were present as an understory. were 
appli with a 6-nozz1e knapsack spray unit with a carrier volume 40 gpa 
deli at 40 psi ure through 8004 flat fan nozzles. Weather condi
tions were as follows: air . 45 F, rela ve humidity 60%, wind SWat 5 
mph, sky cloudy, soil temp. - 0 nch 60 F. 1 inch 54 F, 2 inch F, 4 inch 
F. Soil was a silt loam ( sand. 58% silt and clay) with 1. 
rna 6.3 pH. Plots Itlere 9 by and arranged ina randomi 

ete block i n with four replications. 

0 

lea spu control and grass suppression were evalu 
visually on August 13. and July 7, 1 With exception metsul
furon, all treatments exhibi varying of control three months 
application, with sulfometuron + 2 D E and picloram providing good control 
(see table). aluations were taken 14 months after herbici a lications 
and it was found that sul ron + 2, 0 ided poor control 
while picloram provided fair control. , treatments c 1n1 

sulfometuron did exhi t some suppression of leafy spurge h no grass 
suppression months a treatment application, (Wyoming Agric. Exp. 

0' Laramie, WY 82071, SR .) 



1987 

Leafy spurge shoot control 

2
Rate

1
Treatment lb ai/A 1986 1987 1986 

sulfometuron .0468 53 0 83 0 
sulfometuron .0938 55 0 91 0 
metsulfuron .0188 0 0 0 0 
metsulfuron .0375 0 0 0 0 
sulfometuron + metsulfuron ,0468 + ,0188 58 0 85 0 
sulfometuron + metsulfuron .0468 + .0375 59 0 90 0 
sulfometuron + metsulfuron .0625 + .0188 55 0 90 0 
sulfometuron + metsulfuron .0625 + .0375 60 0 90 0 
sulfometuron + glyphosate .0625 + .75 53 0 98 8 
fosamine 1.0 3 0 0 0 
fosamine 2.0 5 0 0 0 
sulfometuron + fosamine .0938 + 1.0 59 0 85 0 
sulfometuron + 2,4-0 LVE 4.0 87 34 69 0 
picloram 2.0 87 60 0 0 

LSD (0.05) 8 3 11 ns 
CV 14 33 15 599 

applied May 14, 1986; surfactant, X-77, added to all treatments at 0.5% v/v 
August 13, 1986 and July 7, 1987 



Control of leafy spurge w1th fluroxypyr. Whitson, T. D. and M. A. 
Ferrell. Two experiments were established 1n 19H~ to compare times of appli 
cation and sequential herbicide treatments following fluroxypyr. Applications 
of fluroxypyr at 0.5 Ib ai/a applied in two study areas on July 24, and August 
26, 1985, 1986. One year following initial applications of f1uroxypyr 
retreatments were applied with f1uroxypyr, dicamba, 2,4-D(LVE) and picloram at 
0.5, 2.0, 2.0 and 0.5 1b ai/a, respectively. Dates of each of the series of 
retreatments in the studies were June 2, 1986 and July 28, 1986. 

Herbicides were applied with a CO pressurized knapsack unit delivering
2

40 gpa at 45 psi. Weather information: (July 24, 1985) air temperature 70F, 
soil surface 70F, 1 inch 65F, 2 inch 60F, 4 inch 60F, relative humididy 70%, 
wind 0 mph. (August 26, 1985) air temperature 70F, soil surface 90F, 1 inch 
90F. 2 inch 90F, 4 inch 84F, relative humidity 207., wind 0 mph. (July 2, 
1986) air 75F, soil surface 75F, 1 inch 78F, 2 inch 78F, 4 inch 70F, relative 
humidity 35%, wind 0 mph. (August 28, 1986) air temperature 84F, soil surface 
l12F, 1 inch 96F, 2 inch 88F, 4 inch 80F, relative humidity 22%, wind 5 to 10 
mph SE. The soil was a sandy loam (73% sand, l5i. silt and 12% clay) with 1.3% 
organic matter and pH of 7.6. The studies were irrigated but watering was not 
uniform. 

Evaluations were taken, two years following initial treatments, on May 
18, 1987. No differences were found between the initial treatments of 
fluroxypyr applied in July and August 1987 (tables 1, 2). Both of the initial 
treatment times provided similar control when followed by retreatments applied 
the same day. All retreatments applied on July 28, 1986 controlled 
considerably higher percentages of leafy spurge than the same treatments 
applied on June 2, 1986 (Table 1, 2). 

F1uroxypyr set-up treatments followed by 0.5 Ib aia/a of picloram in late 
July provided 977. control of leafy spurge, retreatments of pic10ram averaged 
60% control when applied in early June. Timing of both the fluroxypyr as 
set-up treatments and retreatments is important. (Department of Plant, Soil 
and Insect Sciences, University of Wyoming, Laramie, WY 82071) 

Table 1. F1uroxypyr July treatments followed by June retreatments. 

Herbicide lbs ai/a 

Date of 
initial 

application 
7

June 
Control 
2, 1986 

retreatments 
July 28, 1986 

l. 

2. 

3. 

4. 

5. 
6. 

fluroxypyr 
+ fluroxypyr 
fluroxypyr 
+ dicamba 
fluroxypyr 
+ 2,4-D (LVE) 
fluroxypyr 
+ pic10ram 
fluroxypyr 
check 

0.5 
0.5 
0.5 
2.0 
0.5 
2.0 
0.5 
0.5 
0.5 

7/24/85 

7/24/85 

7/24/85 

7/24/86 

7/24/86 

48 

46 

29 

69 

11 
0 

65 

87 

59 

97 

11 
0 

57 




Table 2. Fluroxypyr August treatments followed June retreatments. 

initial Z control retreatments 

1. fluroxypyr 0.5 8/ 34 73 
+ f 0.5 

2. fluroxypyr 0.5 8/26/85 35 86 
+ dicamba 2.0 

3. 0.5 8/26/85 36 63 
+ 2,4-D (LVE) 2.0 

4. f 0.5 8/ 50 97 
+ picloram 0.5 

5. 0.5 8/26/85 5 5 
6. check 0 0 



Leafy spurge control with late summer applied herbicides. Wichman, D.M. 
This research was conducted to evaluate the efficacy of eleven herbicide treat
ments applied in late summer. The research site is in the Judith River bottom 
near Ross Fork, MT. Primary species were western wheatgrass, Kentucky bluegrass, 
leafy spurge, and mature cottonwood trees. 

The experiment was a randomized complete block design with three rep
lications. Plots were 10.0 ft wide by 45 ft long . Treatments were applied with 
a tractor mounted CO 2 sprayer, operated at 30 psi, delivering 7.7 gal/a water 
carrier through 8002 nozzles. Fosamine-ammonium treatments v-Jere applied in two 
passes (15.4 gal/a). Treatments were applied Augu~t 22, 1986 to leafy spurge, 
which had been clipped to a 2 inch height July 1, 'in the pre"bud to flowering 
stage. Visual evaluations were conducted 9-16-1986, 5-25- '1987, and 9-1-1987. 

Picloram at 32 oz ai/a and su l fometuron methyl + 2 , 4-0 ester at 1.0 + 
16 and 1.5 + 16 oz ai/a provided the greatest burn down of the leafy spurge. 
Leafy spurge control was similar for all treatments nine months and one year 
after application. However, sulfometuron methyl killed most of the grass 
present. The Fosamine-ammonium control was greater than expected. The per
formance of Fosamine-ammonium may have been due to time of application, micro-
climate or a combination of timing and micro-climate. (Central Ag. Research 
Center, Montana State University , Moccasin, Montana 59462). 

Leafy spurge control with late summer applied herbicides 

Herbicide Rate Leafy spurge Grass cover 
control % 0' 

70 

OZ ai/a Sept May Sept May Sept 
1986 1987 1987 1987 1987 

picloram 8.0 50 100 88 96 99 

sulfometuron methyl+surf.l/ 1.5+.25%v/v 47 99 82 2 5 

sulfometuron methyl+surf. 2.0+.25%v/v 57 97 86 7 

sulfometuron+2,4-D ester 1 .0+ 16 80 98 82 3 30 

sulfometuron+2,4-D ester 1 .5+ 16 87 100 96 11 

fosamine-ammonium 64 20 98 92 100 99 

fosamine-ammonium 128 40 98 92 100 99 

fosamine-ammonium 192 40 97 94 100 97 

sulfometuron methyl+surf. 1.0+.25%v/v 50 97 64· 5 25 

check untreated 0 0 50 40 

picloram 32 90 100 99 83 94 

sulfometuron methyl+picloram 1.0+4.0 47 98 84 8 17 

LSD (0.05) 18 ns 10 8 15 

1/ surf. = surfactant 
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Yellow starthist le presence in 29 month -o]d stands of ei ght grasses . 
Northam, F.E. and R. H. Callihan. A grass adaptation study evaluated the 
ability of eigh t grass species to wi thstand yellow starthistle (Centaurea 
solst it'alis L. CENSO) i nvas ion . The gra sses were A1kar tall whea t grass 
(Th i nopyr um ponti cum) , Luna pubescent wheatgrass (Thinopyrum intermedium ssp 
barbu latum) . Ne zpar Indian ric egrass ( Or~sis hymenoides (R. &S. )Ricker), 
Nordan crested wheatgrass (Agropyron desertorum), Oahe intermedia t e wheatgrass 
(Thinopyrum intenmedium), Pai ute orcha rdgrass (Oactyli~ glomerata L.). P-27 
Sibe rian wheatgrass (Ag ropyron f rag i l e) and Secar bluebunch wheatgrass 
(Pseudoroegneria spicata ). For the nomenclature authority of the wh eatgrass, 
see Table 1. Each repl i cation al so i nc l uded a control str ip wi t hout an 
established grass variety. 

The site i s a wel l-drained , alluvi um near the Snake River in Lewiston , 
Idaho. The soi l type is a Tammany Creek var iant with a fine sandy l oam 
surface texture. Annual precipi t ation averages 13 inches. most of wh i ch 
occurs from Novembe r through Ap ri l. 

In Nov. 1984 the pl ot area was di sked six in. deep to bury approx imately 
two in. of plant litter and to contro l winter annua ls . On March 9, 1985. a 
prep1ant application of 1.0 lb ai /a glyphosate was applied . The grasses were 
planted on 12 Mar . 1985 wi th a seven-row plot drill . Twen t y seeds per foot of 
row were planted with a seven in . row spac ing resulting in 34 pure live seeds 
per square foot (sQft) for each spec ies (Tab le 1). The grass pl ots in each 
replication were dril led strips 152 by 4.5 ft for each species . The entire 
plot area was mowed to a he ' gh t of six in. to remove top growth of broadleaf 
weeds on June 12. 1985 . At this time t he grasses were 2 to 4 in. tall. The 
s ite was mowed to six i n. agai n in late Aug. On 29 Mar. 1986 0. 5 lb ai/a of 
2,4 -0 was applied and on 21 Apr. 1986 another 1.0 lb ai/a of 2,4 -0 was applied 
to control yellow starth i stl e . yel l ow sweetclover (Melilotus offici na lis (L.) 
Lam, MELOF) and hairy vetch (Vi cia vil losa Roth VICVI) seedlings . No 
maintenance treatments were app lied du ri ng the 1987 growing season. 

Yellow starthistle dens it ies {numbe r/sqft} were recorded in Aug 1987 (29 
months after seed i ng) . He rbage yi elds (g/sqft) were sampled at this time. 
These data were anal yzed as a randomi zed complete block design wi t h six 
samples from each of four rep lication s. 

The average yellow st arthi st le dens ity for all plots was 1.2 pl ants/sqft; 
the density averages ranged from 0. 13 plants/sqft in the intermediate 
wheatgrass plots t o 3.3 plants/sqf t in the crested wheatgrass plots (Table 
2). The plots from t he control st r i ps averaged 1. 51 yellow starthistle/sqft. 
The averages of yell ow sta rthistl e plants in the plots of crested wheatgrass 
(3.3/sqft), orcha rdgrass (1 . 75/sqft), Siberian wheatgrass (1.47/sqft) and the 
control strip (1 .5 l/sqft) were significantl y greater (LSD~1.24; P<O.05) than 
the intermediate wheatg rass average (0 .1 3/sqft). 

The average weight of yell ow starthist1e for all plots was 1.6 g/sqf t with 
the average we ights ranging f rom 0. 17 g/sqft in the pubescent wheatgrass plots 
to 4.05 g/sqf t in the orchardgrass plots (Table 2). The plots from the 
control strip averaged 2.14 g/sqft. Average yellow starthistle weights in the 
plots of orchardgrass (4 .05 g/sqft) and the Siberian wheatgrass {3.23 g/sqft} 
were significantly higher ( LSO=2.84; P<0.05) than the averages from the plots 
of pubescent wheatgras s (0. 17 g/sqft) and intermediate wheatgrass (0.19 
g/sqft) . Also, the ave rage f rom the bluebunch wheatgrass plots (0 .70 g/sqft) 
was signif i cantly l ess than the orchardgrass average. 
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The relationships of grass density and biomass to ye llow start hi stle 
density and biomass is summarized in Table 2. Grass density correlated fairly 
well with yellow starthistle biomass (r=--.879). The hi gher the density of 
grass the lower the yellow starthistle biomass except in the case of bluebunch 
wheatgrass, which had both low grass density and low yellow starthistle 
biomass. The grasses with biomass over 10 .0 g/sqft (int ermediate wheatgrass, 
pubescent wheatgrass and tall wheatgrass) had the lowest yel low starthistle 
density, but no consistent relationship between grass we i ght and yellow 
starthistle density was evident with the grasses produci ng less t han 7.0 
g/sqft. The results from these data are outlined be l ow (Table 3). 

Table 3. Summary of grass performance in a yellow start hi st l e inf estation . 

Grass species Grass and yellow starthistle performance 

Siberian wheatgrass lowest grass densities; lowest grass biomass; 
Orchardgrass highest yellow starth i stle biomass 

Indian ricegrass good grass density, but low grass biomass; moderate 
yellow starthistle density and biomass 

Crested wheatgrass good grass density; fair grass biomass; highest 
yellow starthistle density 

Ta 11 wheatgrass low yellow starthistle dens ity; high grass biomass; 
high yellow starthistle biomass 

Intermediate wheatgrass highest grass densities; low yellow starthistle 
Pubescent wheatgrass densities; lowest yellow starthistle biomass 

After 29 months, Oahe intermediate wheatgrass was the best grass for 
reducing yellow starthistle populations and producing the most forage . luna 
pubescent wheatgrass and Alkar tall wheatgrass also were good at maintaining 
low yellow starthistle stands and producing forage. Even though Nordan 
crested wheatgrass density was good, yellow starthistle was not adversely 
affected. The remaining grasses were considered unacceptable for this site 
because they either did not survive or had low forage production. (Idaho 
Agricultural Experiment Station, Moscow, Id. 83843) 
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Table 1. Seeding rates for the grasses planted in a yellow starthistle 
i nfest ed site . 

Grass 
# seeds 
per lb 

lbs pure 
seed per 

live 
acre 

Alkar tal l wheatgrass 
Thinopyrum ponti cum** 
(Ag ro py ro n elongatum) 

79,000 1 B. 7* 

Durar hard f esc ue 
Festuca ov i na 

duriu sc ula 
var. 

565,000 2. 6 

Luna pubesc ent whea t grass 
Thi nopyr um intermedi um ssp. 

ba rbu 1a t um** 
(Agropyron tric hophorum) 

91,000 16 . 3 

Nezpar I nd i an ric egrass 
Oryzopsis hyme noi des 

235,000 6.3 

Nordan crested wheat grass 
Agropyron dese rt orum 

175,000 8. 5 

Oahe intermediate wheatgrass 
Thinopyrum intermedi um ssp . 

i nte rmedium** 
(Ag ropyron intermedi um) 

100,000 14.8 

Paiute orchardgrass 
Dactylis glomerata 

540,000 2.7 

P-27 Siberian wheatgrass 
Agropy ron frag i l e** 
(A. si biri cum) 

250,000 5.9 

Reubens 
Poa 

Canada bluegrass 
compressa 

2,500,000 0 . 6 

Secar bluebunch wh eatgrass 
Pseudoroegne r ia spicata** 
(Agropyron spi catum) 

140,000 10 . 6 

Sherman big bluegrass 
Poa secunda*** 
(P. amp la) 

917,000 1.6 

* these seed ing rates equal 34 pure live seed per square foot. 
** sensu Barkworth and Dewey. 1985. Amer. J . Bot . 72 :767-776. 

*** Sensu Kel log . 1985. J. Arnold Arboretum. 66:201-242. 
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Table 2. Density and biomass of grasses and yellow starthistle in the grass 
control plots of a grass herbicide tolerance trial. 

Grass 
Variety 

Dens ity* 
Grass CENSO 

#/sqft 

Biomass* 
Grass CENSO 

g/sqft 
_._--_.  -_. _. 

Oahe intermediate 1.56** 0.13 12.62 0.19 
wheatgrass 

Luna pubescent 
wheatgrass 

1. 53 0.55 10.14 0.17 

Alka r tall 0.99 0.48 10.43 1. 39 
wheatgrass 

Nordan crested 0.99 3.30 6.03 1.38 
wheatgrass 

Nezpar Indian 0.91 1.07 2.90 1.44 
ri cegrass 

Secar bluebunch 0.79 0.80 4.32 0.70 
wheatgrass 

Paiute orchardgrass 0.38 1. 75 3.03 4.05 

P-27 Siberian 0.01 1.47 0.09 3.23 
wheatgrass 

Control 1. 51 2.14 

LSD (0.05) 0.31 1.24 2.69 2.84 
--
* These date were collec t ed 29 months after an early spring grass seeding on 

an urban site in Lewis t on, Id . 
** Each value is the mean of four replications; six quadrats were sampled in 

each replication . An 8 sqft quadrat was used to sample density and a 4 
sqft quadrat was used to sample biomass. 
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Adaptation of selec t ed gras ses to a sem;--arid yellow starthi st le infested_ 
site. Northam, F.E. and R.H. Callihan. El even gra sses were eva lua t ed for 
adaptat-ion to a semi -arid northern Idaho site infested with ye llow starthistle 
(Centaurea solst i tialis L. CENSO) . The site is a well-drained, al luvium near 
the Snake River in Lewis ton, Idaho . The soil type is a Tammany Creek variant 
with a fine sandy loam surfac e texture . Annual precipitation averages 13 
inches, most of wh ich oc curs from Novembe r through April. 

In Nov 1984 the plot a rea wa s disked six in . deep to bury approx imately 
two in. of plant litter and to control wi nter annuals . On 9 Mar 1985, a 1.0 
lb ai/a preplant applicat ion of glyphosat e was app l ied . The grasses were 
planted on 12 Mar 1985 with a seven -row plot drill . Twenty seeds pe r f oot of 
row were planted with a seven in . row spaci ng result ing in 34 pure live seeds 
per square foot ( sQft) for each speci es (Table 1), The grass pl ot s i n each 
replicati on we re drilled strips 152 by 4.5 ft for each species. The entire 
plot area was mowed to a height of six in . to remove top growt h of broadleaf 
weeds on June 12, 1985 , At this time the grasses were 2 to 4 in . ta l l. The 
site was mowed to six in . again in l ate Aug. On 29 Mar 198& 0.5 lb a i / ac of 
2,4-0 was applied and on 21 Apr 1986 anothe r 1.0 1b ai/a of 2, 4-D was applied 
to control yel low starthistle, yellow sweetc10ver (Melilot us of f ic i nalis (L.) 
Lam. MELOF ) and hairy vetch (Vicia vill osa Roth. VICVl) seedlings. No 
maintenance treatments were appl i ed dur ing the 1987 growi ng season. 

Culti vars of eight grasses establ ished ad eq uate stands for evaluating 
survival and growth . The gras ses were Alkar tal l wheatgrass (Th i nQQYrum 
ponticum). Luna pubesc ent wheatgrass (Thinopvrum i ntermedium ssp ~arbulgtum). 
Nezpar Ind ian r i cegrass {Oryzops is hymenoides (R . &S,) Ricker). Nordan 
crested wheatgrass (Agropyron dese rtorum) , Oahe intermedi ate wheatgrass 
(Thinopyrum inte rmedium), Paiute orcha rdg rass (Oac ty lis glomeratq L. ), P-27 
Siberian wheatgras s (Agropyron fragil e) and Secar bl ueb unch wheatgras s 
(Pseudoroegneri a spicata ). For the nomenc lat ure aut hority of the 
wheatgrasses, see Table 1. Sherman big bluegrass (Poa se c und~ Pre s l) and 
Durar hard fes cue (fes tuca ov1na var duriu scula L.) produced poor stands whi le 
Canada bluegrass ( Poa comgressa L.) did not estab lis h; therefo re, these 
species were not eva luated. 

Plant dens ities (numb er/sqft) were recorded in Jul y 1985 (4 months after 
seeding), June 1986 (15 months after seeding) and Aug 1987 (29 months after 
seeding). Herbage yiel d (g/sqft) were a lso recorded in Jun e 198& and Aug 1987. 

The first object ive in this experiment was to assess species adaptability 
to the site. Grass performance was used as an adapt abi lity i ndic ator by 
comparing the stand counts and yi e lds (Table 2). Grass density ranged from 
&.57 plants/sqft (tall wheatgras s ) to 3. 18 p1ants /sqf t (bluebunch wheatgrass) 
in July 1985. By Aug. 1987, grass density i n the same plots ranged from 1.5& 
plants/sqft (i ntermed i ate wheatgras s) t o 0.01 plants/sqft (P-27). Th e density 
i"n the intermedi ate and pubescent wheatgra ss plots were essentiall y identical 
in 1987 (1.5& and 1.53 plants/sQft , res pectively), and were si gn ifi cantly 
higher than the densities in the ot her spe{ies' plots (LSD 0.05 = .31). 
Densities ranged f rom 0. 19 to 0.99 pl an ts/sqft in 1987 and were significantly 
higher than orchardgrass (0.38 pl ants / sqft) and Siberian wheatgrass (0.01 
plants/sqft). 

The 1987 herbage yi elds (Tab le 2) for three grasses were significantly 
higher than the othe rs . Intermed i ate wheatgrass yielded highest with 12.6 
g/sqft, tall wheatg rass wa s second with 10.4 g/ sqft and pubescent wheatgrass 
was third with 10.1 g/sQf t (LSD at 0 .05 ~ 2.&9). On a lb/a basis, 
intermediate wh eat grass yie lded 1210 lbs, tall wheatgrass yielded 999 lbs and 
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pubescent wheatgrass yielded 970 lbs. Other species yielded less than 6.1 
g/sqft (585 lbs/a). 

The results from this spring seeding indicated that Durar hard fescue, 
Reubens Canada bluegrass and Sherman big bluegrass did not establish well at 
this site. Even though P-27 Siberian wheatgrass and Paiute orchardgrass 
established adequate stands in 1985, their populations declined to less than 
11% of their initial level after two years. The Nordan crested wheatgrass, 
Nezpar Indian ricegrass and Secar bluebunch wheatgrass control plots 
maintained almost 1 plant/sqft in 1987, but their forage production was 40% to 
80% below that of Alkar tall wheatgrass, Luna pubescent wheatgrass and Oahe 
intermediate wheatgrass. Both stand counts and forage production indicated 
that Oahe performed best at the site. Luna was a close second and Alkar 
performed well, but not as well as Oahe and Luna. (Idaho Agricultural 
Experiment Station, Moscow, Id 83843) 
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Table 1. Seeding rates for the grasses planted in a yellow starthistle 
infested site. 

# seeds lbs pure live 
Grass per lb seed per ae re 

Alkar tall wheatgrass 
Thinopyrum pont ic um** 
(Agropyron e longatum) 

Durar hard fe sc ue 
Festuca ov i na var. 

dur i uscula 

Luna pubescent whea tg rass 
Thinopyrum intermed i um ssp . 

barbul at um** 
(Agropyron tri ch ophorum) 

Nezpar Indian ri cegrass 
Oryzopsis hymenoi des 

Nordan crested wheatgrass 
Agropyron des ertorum 

Oahe intermedi ate whea tgra ss 
Thinopyrum i ntermedium ** 
(Agropyron intermedium) 

Paiute orchardgrass 
Dactylis glomerata 

P-27 Siberian wheatgrass 
Agropyron fragile** 
(A. sibi r; curn) 

Reubens Canada bl ueg rass 
Poa compressa 

Secar bluebunc h wheatgrass 
Pseudoroegne ri a sp i eata** 
(Agropyron spicatum) 

Sherman big bluegrass 
Poa secunda*** 
(P. amp 1 a) 

79,000 

565,000 

91,000 

235,000 

175,000 

100,000 

540,000 

250,000 

2,500,000 

140,000 

917 ,000 

HI. 7* 

2.6 

16.3 

6.3 

8.5 

14.8 

2.7 

5.9 

0.6 

10.6 

1.6 

* these seeding rates equal 34 pure live seed per square foot. 
** sensu Barkworth and Dewey. 1985. Amer. J. Bot. 72:767-776. 

*** sensu Kellog. 1985. J. Arnold Arboretum. 66:201-242. 
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Table 2. Performance of grasses in a semi-arid yellow starthistle infested 
site. 

Grass Density Yield 

1985 
(I/. I2lants/sgft) 

1986 1987 
(g/sJlf1L

1986 1987 

Alkar tall 
wheatgrass 

6.57* 1. 37 0.98 B** 4.25 10.43 A 

P-27 Siberian 
wheatgrass 

6.17 0.19 0.01 D 0.44 0.09 D 

Nordan crested 
wheatgrass 

1 .59 0.99 B 6.23 6.03 B 

Oahe intermediate 
wheatgrass 

5.19 1.90 1.56 A 12.97 12.62 A 

Luna pubescent 
wheatgrass 

4 . 76 1.83 1 .53 A 9.09 10.14 A 

Nezpar Indian 
ri cegrass 

3.87 1.42 0.91 B 2.54 2.90 e 

Paiute orchardgrass 3.57 0.87 0.38 e 2.44 3.03 e 

Secar bluebunch 
wheatgrass 

3.18 1.00 0.79 B 1. 56 4.32 Be 

LSD at 0.05 1.10 0.53 0.31 3.33 2.69 

* 	Each value is a mean of four replications with six control plots in each 
rep. 

** 	Means within a single column with the same letter are not significantly 
di fferent at the 5% level. 
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Revegetating yellow starthistle infested land with intermediate 
wheatgrass. Prather, T. 5., R. H. Callihan. and D. C. Thill. 
The purpose of this study was to evaluate procedures for 
establishing a perennial grass in yellow starthistle (Centaurea 
solstitialis L.) (CENSO) infested areas by reducing the number of 
yellow starthistle plants in these areas. The experiment was 
established in March, 1982 as a split plot randomized complete 
block. Main plot treatments were 0.25 Ib ai/a picloram, 50 Ib/a 
nitrogen (NH 3 N0 2 ). and 0.25 Ib ai/a picloram plus 50 Ib/a 
nitrogen (NH 3 N0 2 ). Subplot treatments were either seeded (15 
Ib/a) or not seeded with intermediate wheatgrass (Thinopyrum 
intermedium ssp. barbulatum (Schur) Barkw. and D. R. Dewey) 
(TRIIN). The site-Was-initiOally tilled with a tandem disc to 
prepare a seedbed. Next subplots were seeded and harrowed, 
followed by herbicide and fertilizer application. 

Yield (above ground biomass) was sampled in July. 1987 after 
yellow starthistle and intermediate wheatgrass had initiated 
flowering. Data were collected for yellow starthistle. 
intermediated wheatgrass, annual grasses, and forbes. Annual 
grass yields were the combined yields of medusahead wild rye 
(Taieniatherum caput-medusae (L.) Nevski), downy brome (Bromus 
tectorum L.). and Ventenata (Ventenata dubia (Leers) Coss et. 
Dur.). Forb yield was the combined biomass of field bindweed 
(Convolvulus arvense L.), hairy vetch (Vicia villosa Roth), and 
Gray's lomatium (Lomatium grayi Coult. and Rose). 

The effects of main plot treatments have changed when 
comparing 1986 results with 1987 results. In 1986, picloram 
treated. seeded subplots still yielded more intermediate 
wheatgrass ( 1319 Ib/a) than the untreated, seeded plots (838 
Ib/a; LSD O• 05 =349): picloram plus fertilizer treated, seeded 
subplots yielded significantly less yellow starthistle (286 Ib/a) 
than the untreated, seeded subplots (1389 Ib/a; LSDO.OS=1077). 
The 1987 harvest indicated that the 1986 effects of main plot 
treatments no longer exist (Table 1). Yellow starthistle yield 
in subplots not seeded to intermediate wheatgrass was twice as 
high (3421 lb/a) as in subplots seeded with intermediate 
wheatgrass (1605 lb/a) (Table 2). Plots seeded with intermediate 
wheatgrass had higher intermediate wheatgrass yields than those 
not seeded (1148 vs. 67 lb/a. respectively). There were no 
significant differences in annual grass or forb yields in the 
seeded vs. not seeded subplots. 

The chemically treated plots have declined to the level of 
the control plots, indicating the need for a maintenance type 
chemical treatment. Even though seeding intermediate wheatgrass 
has reduced yellow starthistle by one half, interference from 
intermediate wheatgrass alone is not sufficient to prevent 
recursion of yellow starthistle dominated communities. However, 
intermediate wheatgrass seeding combined with initial and 
subsequent maintenance chemical treatments will most likely 
maintain yellow starthistle at acceptably low levels. (Idaho 
Agricultural Experiment Station, Moscow, Idaho 83843) 
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Table 1. 	 Yield of yellow starthistle j intermediate wheatgrass j 

annual grasses, and forbs, five years after herbicide 
and fertilizer application. 

Treatment Rate Yield 
CENSO THIIN Annual grass Fo r b 

(lb ai or ----------------(lb/a)---------------- 
Ib/ac) 

picloram 0.25 2455 679 940 299 

nitrogen 50 2487 520 979 332 

picloram 0.25 
+ nitrogen + 50 2720 586 920 184 

check 2617 512 942 314 

LSD O•05 1072 1250 718 953 

Table 2. 	 Yield of yellow starthistle, intermediate wheatg r ass, 
annual grasses, and forbs, five years after seeding 
intermediate wheatgrass. 

Treatment Rate Yield 
CENSO THIIN Annual grass Forb 

(lb/a) ----------------(lb/a)------------------ 

Seeded 15 1605 1148 1081 189 

Not seeded o 3421 67 826 365 

LSD O. 05 759 885 510 675 
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Musk thistle control with spring and fall applied herbicides 
in Colorado rangeland. Beck, K.G. and J.R. Sebastian. An 
experiment was established near Wetmore, CO to evaluate musk 
thistle (CRUNU) control with several herbicides applied in fall 
and/or spring. 'The design was a randomized complete block with 
four replications. Picloram, dicamba, and 2,4-D LVE were applied 
at two rates on Oct 21, 1986 and May 25, 1987 and chlorsulfuron 
at three rates on Oct 21, 1986 (Table 1). All treatments were 
applied with a CO2 p ressurized backpack sprayer with 11003 flat 
fan nozzles calibrat ed to deliver 23 gpa at 30 psi. Other 
application information is presented in Table 2. Plot size was 
10 by 30 ft. 

Visual evaluations were taken on Nov 20, 1986 and Jul 28, 
1987. On Jul 28, musk thistle plants were divided into mature 
and seedling categories to determine control. On Nov 20, 
picloram at both rates, dicamba at 1.0 lb ai/a, and 2,4-D LVE at 
3.0 lb ai/a provided greatest musk thistle control while 2,4-D 
LVE at 1.5 lb ai/a and all chlorsulfuron rates the lowest (Table 
1). On the Jul 28 evaluation, mature musk thistle was best 
controlled by picloram, dicamba, and 2,4-D LVE at all rates and 
both timings and chlorsulfuron at 0.047 and 0.094 lb ai/a 
provided the least control. Seedling musk thistle was best 
controlled by picloram at both rates and timings, dicamba at 0.50 
lb ai/a spring applied and 1.0 lb ai/a both timings, and 2,4-D 
LVE at both rates spring timing; dicamba at 0.50 lb ai/a fall 
applied, 2,4-D LVE both rates fall applied, and chlorsulfuron at 
0.047 and 0.094 lb ai/a provided the least control. 

Herbicide treatments will be evaluated again in 1988. (Weed 
Research Laboratory, Colorado state University, Ft. Collins, CO 
80523) . 
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Table 1. Musk thistle control with spring and 
fall applied herbicides in Colorado rangeland. 

Herbicide Rate Timing CRUNU 
(lb ai/a) Nov 86 Jul 87 

Rosette Mature Seedl 
-------(% Control)-----

picloram 0.25 Oct 78 100 100 
picloram 0.50 Oct 80 100 100 
picloram 0.25 May 0 100 100 
picloram 0.50 May 0 100 100 
dicamba 0.50 Oct 71 90 58 
dicamba 1. 00 Oct 75 99 83 
dicamba 0.50 May 0 100 100 
dicamba 1. 00 May 0 100 100 
2,4-D LVE 1. 50 Oct 40 86 53 
2,4-D LVE 3.00 Oct 79 96 60 
2,4-D LVE 1. 50 May 0 100 100 
2,4-D LVE 3.00 May 0 100 100 
chlorsulfuron 0.047 Oct 43 54 29 
chlorsulfuron 0.094 Oct 48 70 29 
chlorsulfuron 0.141 Oct 58 96 70 

LSD (0.05) 7 21 26 

Table 2. Application data for musk thistle control with 
fall and spring applied herbicides in Colorado rangeland. 

Environmental data 
Application date 
Application time 
Air temperature, C 
Cloud cover, % 
Relative humidity, % 
Wind speed/direction, mph 
Soil temperature (2 in), C 

Weed data 

Application date species 

Oct 21, 1986 
11:00 A 
9 
25 
65 
o 
-2 

Growth Stage 

May 25, 1987 
2:00 P 
12 
o 
72 
4-8/W 
8 

Diameter Density 

Oct 21, 1986 CRUNU rosette 17/plot 
May 25, 1987 CRUNU seedling/ 

rosette 
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Herbicide control evaluations on Dalmatian toadflax. Ferrell, M.A. and 
T.D. Whitson. Dalmatian toadflax is native to Europe and was introduced into 
the u.s. as an ornamental. It has since escaped the flower garden and ha s 
become a serious problem along roadsides and rangelands. It is difficult to 
control due to its extensive and deep root system. This experiment was 
established to evaluate various herbicides on the control of Dalmatian toad
flax. Plots were established June 17, 1985 to a stand of Dalmatian toadflax 
in rangeland. The toadflax was 6 to 18 inches tall and in the bud to full 
bloom stage. Perennial grasses 4 to 6 inches tall were present as an under
story. Liquid formulations were applied with a 6-nozzle knapsack spray unit 
delivering 40 gpa water. Weather conditions were as follows: air temp. 68 F, 
relative humidity 42%, wind NW at 2 mph, sky partly cloudy, soil temp. - 0 
inch 89 F, 1 inch 88 F, 2 inch 75 F, 4 inch 69 F. Soil was a clay loam (52% 
sand, 17%silt and 31% clay) with 4.5% organic matter and 6.8 pH. Plots were 
9 by 30 ft and arranged in a randomized complete block design with three 
replications. 

Visual evaluations made two years after treatment application show 
picloram to be maintaining excellent control on Dalmatian toadflax. Combina
tions of picloram and fluroxypyr are also maintaining effective control, 
however, fluroxypyr alone resulted in no control. (Wyoming Agric. Exp. Sta . , 
Laramie, WY 82071, SR ~.) 

Dalmatian toadflax shoot control 

Rate Percent contro1 2 
Treatment 1 lb ai/A 1986 1987 

triclopyr + 2,4-0 amine 
triclopyr + 2,4-0 amine 
triclopyr 
triclopyr 
fluroxypyr 
fl uroxypyr 
triclopyr + fl uroxypyr 
triclopyr + fl uroxypyr 
picloram + fluroxypyr 
picloram + fl uroxypyr 
picloram 

LSD (0.05) 

1.0 + 2.0 
1.5 + 3.0 
2.0 
3.0 
2.0 
3.0 
1.0+ 1.0 
1.5+ 1.5 
1.0 + 1.0 
1.5+ 1.5 
2.0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

96 97 
99 99 
99 99 

3 2 
7 4 

lTreatments applied June 17, 1985 
2Visual evaluations June 29, 1986 
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Yellow toadflax control with fluroyxpyr and picloram in 
Colorado rangeland. Beck, K.G. and J.R. Sebastian. A rangeland 
experiment was was established near Meeker, CO to evaluate yellow 
toadflax (LINVU) control with fluroxypyr, picloram, and t ank 
mixes of fluroxypyr and picloram (Table 2). The design was a 
randomized complete block with four replications. All treatments 
were applied on July 2, 1987 with a C02 pressurized backpack 
sprayer using 11003LP flat fan nozzles calibrated to deliver 24 
gpa at 15 psi. other application information is presented in 
Table 2. Plot size was 10 by 30 ft. 

Visual evaluations were taken on October 7, 1987, 
approximately three months after treatments were applied. 
Picloram (2.0 lb ai/a) and fluroxypyr + picloram (0.50 + 1.0 lb 
ai/a) provided greatest control and fluroxypyr + p icloram (0.25 + 
0.25 lb ai/a) the lowest at evaluation. Phytoto x icity to grasses 
was not evident (data not shown). 

Herbicide treatments will be evaluated again in 1988 and 
1989 for control longevity. (Weed Research Laboratory, Colorado 
state University, Ft. Collins, CO 80523). 

Table 1. Application information for yellow toadflax control 
with fluroxypyr and picloram in Co lorado rangeland . 

Environmental data 
Application date 
Application time 
Air temperature, C 
Cloud cover, % 
Relative humidity, % 
Wind speed/direction, mph 
Soil temperature (2 in), C 

Weed data 

Application date Species 

Ju12, 1987 
12:30 P 
22 
o 
not taken 
0-3/W 
18 

Growth Stage Height Density 
(in) (plt/ft2) 

Jul 2, 1987 LINVU vegetative 3-8 2-4 
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Table 2. Yellow toadflax control with fluroxypyr 
and picloram in Colorado rangeland. 

Herbicide Rate LINVU 

fluroxypyr 
picloram 
picloram 
fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

fluroxypyr 
+ picloram 

LSD (0.05) 

(lb ai/a) 

1. 00 
1. 00 
2.00 
0.25 
0.25 
0.25 
0.50 
0.25 
1. 00 
0.50 
0.25 
0.50 
0.50 
0.50 
1. 00 
1. 00 
0.25 
1. 00 
0.50 
1. 00 
1. 00 

Oct 7, 1987 
(% Control) 

45 
48 
93 

79 

79 

66 

88 

91 

65 

80 

70 

12 
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Great plains yucca control in Colorado range l and . Beck, 
K.G. An experiment was established near Akr on , CO t o evaluate 
the control of Great Plains yucca (UCCGC) on range l a nd . The 
design was a randomized complete block with four repl i cat i ons. 
Herbicides were applied on Jul 8, Aug 14, and oct 28, 1 9 86 . The 
Jul 8 treatments included dicamba, picloram, dicamb a p lus 2 , 4-D 
LVE, and dicamba plus picloram. Each herb i cide trea tment was 
applied with one of two surfactants, Herbima x (Loveland 
Industries, Loveland, CO ) or Cidekick II (JLB Int e r n a tional 
Chemical Inc . , Vero Beach , FI) at 0.05% v/v (Table 2) . On Jul 8, 
one dicamba and one picloram treatme n t did not incl u d e 
surfactant. On Aug 14 and Oct 28, only picl ora m and d i carnb a were 
applied with and without Herbimax surfactant. All treat me nts 
were applied with a C02 pressurized backpack s pra yer u s ing 11003 
flat fan nozzles cal ibrated to deliver 2 9 gpa a t 3 0 psi . Other 
application data are presented in Table I . P l ot s ize was 15 by 
50 f eet . 

Visual evaluations of control were t a ken on Aug 28 and Nov 
17, 1986 and Aug 26, 1987. No control of yu c c a (Tabl e 2) or 
damage to r a ngela nd grasses (data no t s hown ) was obs e r ved at any 
date. (Weed Research Laboratory, Colora d o sta t e Univ e rsity, Ft. 
Collins, CO 80523). 

Table 1. Application information for Yucca c ontro l i n Colorado 
rangeland with different herbicide and surfactant combinations. 

Environmental data 
Application dates Jul 8 Au g 14 Oct 28 
Application time 2:00 p 2 : 00 p 4: 00 p 
Air temperature, F 81 81 55 
Cloud cover, % 10 o o 
Relative humidity, % 60 60 60 
wind speed/direction, mph o o 
Soil temperature (2 in), F 68 68 3 9 

Weed data 

Application Date Species Growth Stage Height Densit~ 
(ft) (pI t/yd ) 

Jul 8 UCCGC pods present 2 to 3 0 . 5 to 1 
Aug 14 UCCGC vegetative 2 to 3 0 . 5 to 1 
Oct 28 UCCGC vegetative 2 to 3 0.5 to 1 
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2. Yucca control Colorado 
different herbicide and 

Aug 86 Nov 86 Aug 87 
---(% Control)---

d 1.0 Jul 8 0 0 0 
dicamba 2.0 Jul 8 0 0 0 
dicamba 1.0 II Jul 8 0 0 0 
dicamba 2.0 II Jul 8 0 0 0 

2.0 none Jul 8 0 0 0 
dicamba 1.0 Jul 8 0 0 0 
+ 2,4-D LVE +3.0 
dicamba 1.0 II Jul 8 0 0 0 
+ 2, 4-D LVE 	 +3.0 

0.5 	 Jul 8 0 0 0 
+ picloram 	 +0.25 
dicamba 	 0.5 Jul 8 0 0 0 

+0.5 
0.5 II Jul 8 0 0 0 
+0.25 
0.5 II 8 0 0 0 
+0.5 
0.5 	 Jul 8 0 0 0 
0.5 	 II Jul 8 0 0 0 
1.0 	 8 0 0 0 
1.0 	 II Jul 8 0 0 0 
1.0 none 	 Jul 8 0 0 0 
2.0 none 	 Aug 14 0 0 0 
2.0 	 Aug 14 0 0 0 
1.0 none 	 Aug 14 0 0 0 
1.0 	 Aug 14 0 0 0 
2.0 none Oct 28 	 0 0 
2.0 	 Oct 28 0 0 
1.0 none Oct 28 	 0 0 
1.0 	 28 0 0 

appl at 0.5% v/v. 



April 
a mat forb rangeland community to determine various 

treatments would have on a mat forb tion. The 
was located on a 7500 foot elevation. Plots were 9 by 

30 ft with three tions in a randomized te block. The 
herbicides were applied broadcast with a CO 

2unit 40 gpa at 45 psi. Weather 
soil surface 45F, 1 inch 46F, 2 inch 46F, and 4 inch relative humidity 
was 70%, wind 2 to 3 NW. The soil was a loam (75% sand, 18% 
silt and 7% c 2.4% matter and a 7.B 

lnformation: air 

The of tufted 

made 
Science September 8, 1987. 

live canopy cover with a 
one meter circular 

AGGRI. evaluations were 
pp SO, 51 Western Soc Weed 
1987 evaluations consisted of 

100 points per t and cl 

All treatments control of the forb 
community and increased total grass yields from 354 to 549 Ibs/acre 

to 168 Ibs/acre for the untreated check. Control of the mat forb 
was 91% or with Picloram at 0.25, 0.5 or 1.0 Ib 

dicamba + 2.4-D at 0.5 + 1.5 Ib 
grass yields were obtained in plots treated with 2,4-D + + 

and 

0.25 Ib and applied at 0.25 and 0.5 Ib ai/acre. (Department 
of Plant, Soil and Insect Sciences, Univers of , Laramie, WY 

Perennial grass production resulting from mat forb control on rangeland 

2.0 
tr 1.0 
metsulfuron 0.019 71 
metsulfuron 0.38 77 
pic10ram 0.25 91 511 
pic10ram 0.5 97 508 

1.0 100 354 
0.5+ 

t 0.25 81 141 408 549 
dicamba + 6 0.5+ 

2,4-D(A) 1.5 91 137 325 462 
Check 0 42 126 168 

• 
2. LSD 0.5% 77 lb/a, CV 28.3%. 5. LVE = Low Volitile Ester. 
3. 	 LSD O. N.S .• cv 32.7%. 6. A == Amine. 
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Effects of several herbicides on newly seeded grasses. Whitson, T. D. 
and J. G. Lauer. Grass seed growers and ranchers establishing new grass 
seedings have problems determining which herbicides to apply that will provide 
maximum weed control with minimum damage to newly emerging grass seedlings. 
This study was established to determine grass species tolerance to herbicides 
when applications were made at various growth stages. Several herbicides were 
applied preplant, preemergence and postemerge.nce to these grass species: 
Regar meadow brome, Critana thickspike wheatgrass, Rosana ",estern whea tgrass, 
Bozoiski russian wildrye, Magnar basin wildrye, Bromar mountain brome, Hycrest 
crested wheatgrass, PI 432403 slender wheatgrass, Synthetic A russian wildrye 
and Sodar streambank wheatgrass. Herbicides were applied with a four-nozzle 
knapsack spray unit delivering 40 gpa at 45 psi. Herbicide plots were 7 by)) 
ft arranged in a randomized complete block design with three replications. 
The soil was a sandy clay loam (477. sand, 27% silt and 2bi. clay) with 1.67
organic matter and a 7.9 pH. April 15 weather information: relative humidity 
20%, wind 5 to 10 mph NE, air temperature 70F, soil surface 6UF, 1 inch 55F, 2 
inches 50F, 4 inches 50F. June 15 weather information: relative humidity 
70%, wind 2 to 3 mph NW, air 72F, soil surface 70F, 1 inch 65F, 2 inches 62F, 
4 inches 60F. Grass varieties were seeded in three 22 inch rows with 
herbicides applied across rows. Grass seeding was done April 15, 1987. 
Herbicides were applied preplant and preemergence on April 15, 1987 and 
postemergence on June 15, 1987. Grasses did not show selective tolerance for 
any herbicides applied. Propazine and simazine applied preplant provided weed 
control but seeded grasses were not tolerant. An application of picloram at 
0.5 lb ai/a applied preemergence caused 53% crop injury to seeded grasses. No 
other herbicides provided annual grass control. Bromoxynil applied 
postemergence at 0.5 lb ai/a and picloram applied postemergence at 0.0625 lb 
ai/a provided 65 and 72% broadleaf weed control, respectively. (Department of 
Plant, Soil and Insect Sciences, University of Wyoming, Laramie, WY 82071) 

% control annual weed~ 
Herbicide lbs ai/fl % croE stund broadleaf~rasses 

propazine (preplant) 1.0 0 43 77 
simazine (preplant) loU 0 90 87 
picloram (preemergence) 0.5 53 43 80 
clopralid (preemergence) 0.2) 100 0 03 
fluroxypyr (preemergence) 0.5 100 0 07 
fluroxypyr (postemergence) 0.25 100 0 0 
clopralid (postemergence) 0.25 100 0 7 
MCPA(Amine) (postemergence) 0.2.':1 lUO 0 lG 
bromoxynil (postemergence) 0.5 lUO 0 65 
picloram (postemergence) U.Ob25 93 10 72 
Check 100 

12 	grasses included: green foxtail and barnyardgrnss 
broadleaf weeds included: wild buckwheat and redroot pigweed 
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Old, R. R., f. L 
• R. H. Call han and O. C. es of plants not 

previously reported in Idaho were observed and possess the 
potential to become weed problems. Also recorded were extensions of the 
ranges of several species that have been ent in Idaho for several years. 

following list separates the plants into three groups: (1) those not 
previously reported for Pacific Northwest; (2) those not previously documented 
for Idaho, although present in the ific Northwest (Hitchcock and Cronquist, 
Elora _Qf__the Pacific Northwest. 1973); (3) those previously reported in Idaho, 
wherein the known range of the ies expanded due to 1987 field 
observations. The following 11 ci the scientific name, Weed Science 

iety of America code (if available), common names, family names and 
ions. 

Group I: Species not previously Idaho, nor listed in 

1. 	 Ab~tilon theophrasti ik. (ABUTH) vetleaf; Malvaceae; en in 
Kooskia, Idaho Co., and ience rm, Moscow, Latah Co. 

2. 	 Andropogon ~;;...;;..;..;..;;;;..:.....;;....;...;:;....;;...;:.. .) Rydb. (ANOSA) silver beardgrass; 
roadshoulders mon River, Idaho Co. (= Bothriochloa 

3. 	 Argemone albiflora Hornem. (ARGAL) bluestem pricklepoppy; Papaveraceae; 
near Middleton, Canyon Co. A previously unreported specimen was collected 
in Canyon Co. in 1956. 

4. 	 Galium pedamofltgnUm All. Rubiaceae; near Potlatch, Latah Co .• and lway 
River, Idaho Co. Reported as Galium sp. in 19B5 WSWS Progress Report 
First record in western U.S. 

5. 	 ~ilium Bieb. (MILSC) early millet; Gramineae; wi r fields 
near Grangeville, Idaho First record for N. America. Common name 
from Great Bri in. 

6. Oxytropis leguminosae; hay meadows, Fort 11 Indian 
Reservation, First record in western U.S. 

Group II: previously documented for Idaho, although currently 
Flora of the Pacific Northwest . 

Co. 
de of University of Idaho campus. 

Raf. ex Boiss. (EPHMA) spotted spurge; Euphorbiaceae; in 

3. 	 _Se_n_e~;o ~~~~ l. (SENJA) tansy ragwort; Compos; railroad siding at 
a lumber • Benewah Co. 

1. .::..;;..~~~ ~:;;;..;;..;~-'-::.. Thuil1. meadow knapweed; Composi 

2. ~=~~~_~ ~~= 
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Group III: Species previously reported in Idaho; new county records. 

1. 	 l. (ANTTI) yellow chamomile; Compositae; Valley Co., 
southern most sighting in Idaho. 

l. (AIRCA) silver hairgrass; neae; along Selway 

l. (BYOAL) white bryony; urbitaceae; urban situation. 
* 

4. 	 (l.) lange (CHNMI) dwarf snapdragon; Scrophulariaceae; 
at Cottonwood, Idaho Co.*,t 

5. 	 (l.) Pers. (CYNDA) Bermudagrass; Gramineae; waste areas 
in Mountain Home, Elmore Co.t 

6. 	 L. (CYXEC) hedgehog dogtailgrass; Gramineae; along 
Selway River, Idaho Co.* 

L. (GAETE) common hemp nettle; Lab; oat fields, 
Shoshone, Co. 

B. l. 	(HIEAU) orange hawkweed; ; Cascade Co., 
in Idaho and first south * 

9. 	 l. (HRYRA) spotted catsear; ; Cascade. Co., 
in Idaho and first south Idaho record.* 

Great Basin nemophila; Hydrophyllaceae; winter 
grain field. 

10. 	tJemophila 

11. 	panicun] Michx. (PANDI) fall panicum; Gramineae; wasteland 
.::-'-::c::'-":..::.::.:~~-:-==

and 	 cult ;se and Emmett Co. 

12. Panicum (PANMI) proso millet; Gramineae; coll from three 
locations 

l. 

13. 	~orghu~ ~alepense (L.) (SORHA) Johnsongrass; Gramineae; clover field 
near Southwick. Nez Perce Co. Another sighting of this weed was 
near this area 1 year.t 

IR) 	 hedgeparsley; Umbelli 

15. 	 -"....!..::::...:..::::. arvensis Murr. (VIOAR) field viol ; Violaceae; Valley Co., s rn 
most sighting in Idaho and first south Idaho record. This species is 
becoming an increasingly common crop problem in north Idaho, records from 
Bonner Co., Latah Co., Nez Co. and Idaho Co. 

(Idaho Agricultural Experiment ion, Moscow, Idaho 83843) 

* WSWS 1985 Progress Report 
t WSWS 1986 Progress Report 

2. '::'=';""""":;;...<:.=0<.....:"';;";;;;":::' 

3. 

7. 

14. 



~urvey ~ noxious weeds along roads in the Boise National 
Forest. Callihan, R.H., R.R. Old, D.S. Pavek, and E . A. Steele. 
A reconnaissan c e survey (Figure 1) of roadside no xious weed 
species was conducted by the University of Idaho for the 
Boise National Fores.t between 1 June 1987 and 3 August 1987. 
The survey was conducted by observation from a pickup truck 
operating at approximately 20mph along Forest Service 
access roads within each district (Figure 2). During the 
survey, fourteen noxious weed species were found with some 
noxious weed species in every ranger district (Figure 3). 
LORAN-C navigation equipment generated the latitude/longitude 
positions of weeds observed, and data were recorded on tape 
through a microcomputer. From these computer-recorded 
positions, noxious weed distributions were mapped for the 
forest's roadsides. The data were sent to the National 
Agriculture Pest Information System database. Each district 
received a list and a map showing roads surveyed by University 
of Idaho and Forest Service personnel. Collections were made 
of each species; these were pressed, dried, and deposited 
with the Boise National Forest for distribution to each 
of the six ranger districts. One species, Hyoscyamus niger L., 
was not on the Boise Forest Integrated Weed Management 
Priorities list. Five species, Carduus nutans L., Linaria 
vulgaris Hill., Centaurea diffusa Lam., Convolvulus arvensis 
L., and Aegilops cylindrica Host., originally listed as 
"potential new invaders" also were found. Eight noxious 
weed species, Cardaria draba (L.) Desv. I Euphorbia esula L., 
Conium maculatum L., Linaria dalmatica (L.) Mill., Centaurea 
maculosa Lam., Chondrilla juncea L., Cirsium arvense (L.) 
Scop., and Onopordum acanthium L., that were on the list as 
"new invaders" were found. Some of these species, such as 
C. juncea (Figure 4) had become widespread within this national 
forest. Some species, such as L. dalmatica (Figure 5) and 
C. maculosa (Figure 6) had become well established in a few 
areas with nuclear infestations some distance from the 
main infestations. It is considered that most of these 
species are in the process of continual dispersion and 
increase in this national forest. These data are to be 
used by the Boise National Forest in evaluation and updating 
of their noxious weed environmental analysis and in their 
noxious weed management program. Idaho Agricultural 
Experiment Station, MOSCOW, 10, 83843. 
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CHONDRILLA 
JUNCEA 

Figure 3. Locations of noxious 
weed species in the Boise 
National Forest 

Figure 4. Distribution of 
Chondrilla juncea L. in 
the Boise National Forest 
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LINARIA Figure 5. Distribution of 
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Evaluation of herbicides for herbaceous weed control in young conife r 
plantations in coastal Oregon. Cole, E. C., and M. Newton. Herbaceous 
weeds commonly invade young conifer plantations in coastal Oregon and can 
increase competitive stress on young Douglas-fir. Several herbicide treatments 
were tested for early season conifer release on a two-year-old DouglaS-fir 
plantation. Site preparation occurred in 1984 and consisted of a "brown 
and burn" operation. Glyphosate and triclopyr lester had been applied as 
preburn herbicides. 2-0 bare root Douglas-fir were planted in 1985 . After 
site preparation, the area was dominated primarily by herbaceous weeds, includ
ing velvet grass and Australian fireweed. Sword fern and salmonberry were 
also present. 

Each herbicide and combination of herbicide were t e s ted i n a completely 
randomized factorial experiment with three replications (one replication 
is equivalent to one plot). Three untreated control plot s were also included. 
Each treatment was applied using a nitrogen pressurized hand-held plot sprayer. 
The sprayer consisted of 7 nozzles (8015 nozzles) on a boom for an effective 
swath width of 3.2 m. Plots were 3 . 2 by 11 m and sprayed at the rate of 
120 l/ha on March 23, 1987. 

Plots were evaluated in summer, 1987 by estimating percent cove r for 
each species present. For analysis, cover for each species was combined 
in different vegetation types -- grass, forlo fern, and shrub. 

No significant differences were found among treatmen t s for shrubs and 
ferns (Table 1). In these cases, the amounts of ferns and s hrubs present 
on all plots were minimal, even on the control plots . 

With forb cover, all treatments were significantly differen t from the 
control plots (29 percent cover) (Table 2). Treatments with clopyralid, 
sul fometuron and 2,4-0 ester had 1ess than 4 percent forb cover. The other 
treatments had forb cover ranging from 6 to 15 percent. 

Grass cover (Table 2) was significantly reduced with all but the 2,4-0 
ester and clopyralid treatments which had 70 to 78 percent grass cover compared 
to 63 percent cover for the control plots. The rest of the treatments had 
less than 14 percent grass cover and we r e not significant-iy different from 
each other. 

Due to the large amount of grass remalnlng in the plots , the 2,4-0 ester 
and clopyralid treatments were not significantly different from the control 
plots for total cover (Table 2). The remaining treatments were not signifi 
cantly different from each other, but all were significantly different from 
the control. Total cover ranged from two to 23 percent for these trea t ments. 

Most of the Douglas-fi r in these plots exhibited no injury from the 
herbicide treatments. Less than four percent of the seedlings had minor 
injury to foliage, including stunting and chlorosis. Injury appears to be 
associated with 2,4-0. 
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Tabl e L cover for and shrub ve ion 

1% r2Treatment 	 ha Fern Shrub 

2,4-D ester 2.2 kg ai 3 a 0.3 a 

Atrazine + 1 apon 3.3 + 3.3 kg ai 3 a 1 a 

Clopyral id + atrazi ne .3 kg ai 3 a 1 a 
+ 	dalapon .3 kg ai 2 a 1 a 

.3 kg ai 1 a 0.3 a 

Clopyralid + hexazinone 0.3 + 1.1 kg ai 1 a 1 a 

Clopyralid 0,3 kg ai 18 a 0.3 a 
0.6 kg ai 4 a 1 a 

Clopyralid + sul fometuron 0.3 + 0.14 kg ai 2 a 1 a 
0.6 + O. kg ai 1 a 0 a 

Gl yphosate + atrazine O.R kg ae + 3.3 kg ai 1 a 0 a 

Hexazi none 1.1 kg ai 1 a 1 a 

Sul fometuron + 2,4-D ester 0.14 + 2.2 ai 1 a 0.3 a 

Sul fometuron O. kg ai 11 a 0 a 

Control 0 1 a 0.3 a 

1 	t,1eans in same column 11 by same 1ette rare not 
significantly different at alpha .05 using Tukey's. 

2 Surfactant Activar 90 ad d at 0.5% all treatments. 
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ble 2 Percent cover for grass, forb, and total cover vegetation s 

% Cove 
ha Grass Forb To 

2,4-D ester 2.2 kg ai 77 a 3 cd 84 a 

Atrazine + dalapon 3,3 + 3,3 kg ai 6 b 13 b 23 b 

opyral id + atrazine 0.1 3, .3 kg ai 7 b 4 d 15 b 
+ da 1apon 0.3+3. .3 kg ai 5 b 2 10 b 

O. ,3+3,3 kg ai 4 b 2 cd 8 b 

opyralid + xazinone 0.3 + 1.1 kg ai 14 b 2 cd 17 b 

Clopyralid 0.3 kg ai 70 a 4 cd 93 a 
0.6 kg ai a 2 a 

Clopyralid + sul fometuron 0.3 + 0.14 kg ai 1 b o d 4 b 
0.6 + 0, ai 7 b 1 d 9 b 

yphosate + atrazine 0.8 kg ae + 3,3 kg ai 5 b 6 13 b 

Hexazinone 1.1 kg ai 6 b 10 bc 18 b 

') 

JSul fometuron + 2,4-D ester 0.14 + 2.2 kg ai 1 b 1 d b 

Sul fometuron 0.14 kg ai 1 b 1 d 13 b 

Control 0 63 a 29 a a 

1 
t~eans in t same column followed by the same letter are not 
significantly different at alpha .05 using Tukey's. 

2 Surfactant Activar a at 0.5% v/v i all treatments. 
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Cole. c ons 
were te on a site in coastal Oregon to determine efficacy for site 
tion. site is part of a unit clearcut four years ago. Dominant 
included red alder to 300 cm tall, salmonberry 60 to 90 cm tal , hazel 
150 to 200 cm tall, and vine maple 60 to 150 cm tall. Alder and salmonberry 
were pr-imarily from seed gin, while vine maple and hazel were predominantly 

Each herbicide and herbicide combination were replicated three times, 
with one replication equivalent to one plot. Three untreated control plots 
were included. Because t dominant ies were not present in all pl 
plots were strati ed by species. Treatments were then randomly assi 
based on strati cation. Plots were 4.6 by 8.8 m (0.0 ) and were sprayed 
June 23 and 24, 1986 with a kpack with a single adj e Chapin® 
nozzle using the "waving wand ll technique. Spray volume was 93.5 l/ha. Before 
application, up to ten shrubs of each species were tagged for later evaluation. 
Plots were eval approximately one year treatme • and percent 
crown and s reduction were rated ocularly. 

Resul indicated t most were highly effective during 
the late June application ( bles 1 and 2). For red alder, only met
sulfuron treatment was not sign; cantly di the control. All 
other treatments. except for triclopyr amine and glyphosate at .8 kg ae/ha. 
resul in greater than 90 percent crown red on and 62 to 100 reduc
tion. 

With salmonberry, the least ive treatments were 2,4-0 and 
triclopyr treatments. These treatments generally resulted in g stem 
reduction than crown reduction due to resprouti of shrubs treatment. 

Most treatments gave excellent control on hazel. Imazapyr produced 
the most consistent resul wi almost 100 percent mortality. 

Control of vine maple was less effective. Sample sizes were low, so 
that results were not as conclusive. Several the glyphosate treatmen 
caused 100 percent mortality. The least effective treatments were the 2,4-0, 
triclopyr. metsulfuron treatments. (Department of Forest ience. 

University. Corvallis. OR 97331) 



Table 1 Percent crown and stem reduction for red alder and salmon rry 

Red Alder2 1 monberry 2 

%Crown ';:'Crown 
Treatment 1 Rate/ha Reduction Reduction 

2,4-0 ester 2.2 kO ai 98 ab 97 a 19 d 44 c 
Tri c 1 pyr ami ne 1.7 kg ai 84 c 73 be 25 d 58 bc 
Triclopyr amine 1.7 kg ai 91 abc 84 ab 96 a 
Triclopyr ester 1.7 kg ai 100 a 99 a 79 ab 91 a 

Metsul ron 	 35 g a i 1 d a d 100 a 100 a 
Mets furon + 35 g a i + 99 a a 100 a 1 a 

2 -0 este r 2.2 kg ai 
sul furon + g a i + 93 abc 89 ab 98 a 100 a 
triclopyr ester 1. 7 a i 

Imazapyr 0.6 kg ai 94 abc 62 e 98 a 99 a 
Imazapyr + 0.6 kg ai + 97 ab 73 be 100 a 1 a 

metsul furon 35 g a i 
Imazapyr + glyphosate 0.6 kg a i + 99 a 99 a 100 a 100 a 

( added sur ctant) 0.8 kg ae 
Imazapyr + glyphosate 0.6 kg ai + 95 abc 83 ab a 99 a 

0.8 kg ae 

Glyphosate 0.8 kg ae 87 be bc 81 ab 69 abc 
(No a ed su nt) 1.7 kg ae 98 ab a 100 a 1 a 

2.5 kg ae 100 a 100 a 100 a 1 a 
sate 0.8 kg ae a ab ab 80 ab 

1. 7 kg ae 1 a 100 a 91 a 100 a 
2.5 kg ae a 99 a a 86 ab 

yphosa te + 0.8 ae + 100 a 1 a 100 a 100 a 
metsulfuron 9 ai 

1.7 	kg ae + 98 ab 96 a 
g ai 

2.5 kg ae 1 a 100 a 100 a 100 a 
35 g a i 

Glyphosate 	+ 0.8 ai 99a a bc ab 
triclopyr ester 1.7kgai 

Control 	 o 6 d 6 d a d a d 

1 ess otherwise s ified, sur ctant was ad d to all treatments 
at 0.25% v/v. urfactant was t iva r 90. 

2 	Means in t same column 11 the same letter are not 

signi cantly different at alpha=0.05 using key's. 


3 XRr~- 3 is an experimental su nt. 

90 


http:alpha=0.05


Table 2 PerCent crown and stem reduction for vine maple and zel 

Vi ne Mapl e 2 Haze1 2 

1 Ra ha 
%Crown %Stem 

uction 
%Crown 

Reduction 

2,4-D ester 
iclopyr amine 

2.2 kg ai 
1.7 kg ai 

10 
30 

e 
cde 

9 ef 
def 

ab 
abc 

94 
83 

a 
a 

Triclopyr amine + 3 1. 7 kg a i 35 ede 13 def 80 abc 79 abc 
XR~~-4823 

Triclopyr ester 1.7 ai 93 ab a 

~letsul furon 35 9 ai 14 de 10 ef a 97 a 
Metsul furon + g a i + 56 abcd bcdef 97 a 96 a 

2,4-D ester 2.2 kg ai 
ul furon + g a i + 62 a 52 a 78 abc 77 abc 

trielopyr ester 1.7 kg ai 

Imaza 0.6 kg ai 86 a f 1 a 100 a 
Imazapyr + 0,6 kg ai + 91 a a 100 a 

metsul furon 35 g a i 
Imazapyr + yphosate 0.6 kg ai + 86 a 71 a 100 a 100 a 

(a surfactant) 0.8 kg ae 
Imazapyr + 0.6 k ai + 100 a 90 ab 93 ab 93 a 

sate 0.8 ae 

yphosate 0.8 kg ae bede f abc 85 ab 
(No added surfactant) 1.7 kg ae 100 a 100 a 100 a 100 a 

2.5 kg ae 99 a 93 ab 72 be 60 
Glyphosa 0,8 kg ae 86 a 52 abc 92 ab ab 

1. 7 kg ae 70 abe 60 abcd 100 a 100 a 
2.5 kg ae 100 a 100 a a 99 a 

yphosate + 0.8 kg ae + 90 a cdef 100 a 100 a 
mets furon 35 g a i 

1.7 kg ae + ab ab 
35 g a i 

2.5 kg ae + 100 a 100 a 100 a 100 a 
g ai 

yphosate + 0.8 kg ae + 81 ab 67 abc ab ab 
trielopyr ester 1. 7 kg a i 

Control DOe 0 f 8 d 4 d 

1 Unless ot rwise s i ed, surfactant was added to all trea 
at O. v/v. rfaetant was Activar 90. 

2 ns in t same column lowed by the same letter are not 
significantly different at alpha=O.05 using Tu '5. 

3 XRM-4823 is an e sur 
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Control of tan oak and madrone resprouts with glyphosate plus an 
ex erimental additive. Jackson, Nelroy E. and Martin D. Lemon. Resprouts 
of tan oak Lithocar us densiflorus) and madrone {Arbutus menzies t ii are a 
serious prob em in Northern California forestry. Two trials were conducted 
with two formulations of ipa-glyphosate - Roundup herbicide whi ch has sur
factant and Accord herbicide which has no surfactant - with t he experimental 
additive MON-8161, with and without additional nonionic surfactant. 

Treatments were applied to clumps of resprouts (1 to 2 meters tall) by 
backpack sprayer in early September 1986. Roundup pl us (+) R11 + MON-8161 
at rates of 2% + 0.5% + 0.25% Volume/Volume (V/V) respectively , gave 100% 
control of both tan oak and madrone resprouts with no regrowth or resprout
ing, 292 days after treatment. Roundup + MON-8161 without addi tional sur
factant at rates of 2% + 0.25% V/V gave only 40% control of bot h tan oak 
and madrone resprouts at Weaverville (see Table 1). Accord + Rll or No Foam 
A + MON-8161 at rates of 2% + 0.5% + 0.25% V/V respectively, gave 100% and 
91% control respectively of tan oak resprouts with some regrowth from the 
No Foam A treatment only . Accord + No Foam A at rates of 2% + 0.5% V/V gave 
only 43% control of tan oak resprouts 292 days after treatment at Feather 
Falls (see Table 2).

The MON-8161 additive in combination with additional nonionic surfac
tact improved control of both tan oak and madrone resprouts with glyphosate 
possibly by increasing penetration and absorption of glyphosate into the 
leaves of both species. MON-8161 is being evaluated again in 1987. 
(Monsanto Agricultural Company, 24551 Raymond Way. Suite 285, E1 Toro, CA 
92630) 

R11 is a registered trademark of Wilbur Ellis Company 
No Foam A is a registered trademark of Monterey Chemical Company 
Roundup is a registered trademark of Monsanto Company 
Accord is a trademark of Monsanto Company 
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Table 1. Control of tan oak and madrone resprouts. Weaverville, CA 

Treatment 

Roundup + 

Rll + 

MON-8161 


Roundup + 

MON-8161 


Table 2. 

Treatment 

Accord + 

Rll + 

MON-8161 


Accord + 

No Foam A + 

MON-8161 


Accord + 

No Foam A 


Rate 
%V/V 

2 

0.5 
0.25 

2 

O. 

Control 

Rate 
%V/V 

2 

0.5 
O. 

2 

0.5 
0.25 

2 

0.5 

% Control resprouts 
Tan Oak Madrone 

68 OAT 292 OAT 68 OAT 292 OAT 

87 100 13 100 


8 40 7 40 


of n oak resprouts, Fa 11 s, CA 


%Control of tan oak resprouts 

71 OAT 292 OAT 


89 100 


91 


10 43 
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~~~s:_~~_~~S?.~~~_ ~b..~~.!le s it! ~S?.~i£.E:.~<::'s?"!1.!!f!~!:l..i~i~~ £~l ~~'i_~r:!.~ ~!~~ 
~~~b..~~ 0 f ~i~~ 12.r::.~:e.C!~~~) o~ §.n d ~I:!.t::.e e l~~~~ ~ ~~~~n..2.§.!:L ~~ r b i-= 
c_i c!~ c ~le_'!.~e • Lan i n i W. T • and S. R • Rado s e vic h • S h rub com pet i 
tion is one of the leading causes for poor conifer establishment 
and growth. A better understanding of how various management 
practices affect shrub growth and species composition is 
necessary to increase the efficiency of these manaBement opera
tions. A study was established in 1978 to compare the influence 
of brushraking, rotary mastication, or a controlled fire on 
subsequent shrub invasion and growth. Additionally, each of 
these treatments was subdivided into 0, 1, or 2 herbicide treat
ments to suppress shrub growth. Plots were evaluated in terms of 
both shrub species composition and shrub volume by species. 

Shrub volume had increased by 1980, two years after shrub 
removal (Table 1) on all plots except those receiving two herbi
cide applications. The plots receiving a single herbicide appli 
cation had just been treated when these measurements were made 
and therefore had not had sufficient time to decrease shrub 
volume. Both levels of herbicide application had reduced shrub 
volume by 1982 (Table 1). Also at this time, it was evident that 
brushraking was superior to rotary mastication or fire at redu
cing shrub regrowth in the absence of herbicide application. 
This same trend was again observed in 1986. Shrub volumes on the 
fire plots with no herbicide applications was approximately equal 
to shrub volumes outside the study area. 

These treatments also affected species composition, most 
notably the abundance of greenleaf Manzanita (Arct£~~2.b.Ll£~ 
£~!~h~ Greene). A general trend was observed toward increased 
percentages in the stand of greenleaf manzanita when two herbi
cide applications were made. This species appeared more tolerant 
of the herbicide treatments (2,4-0 amine in 1979 and glyphosate 
in 1980) than did the other species which included mountain 
whit e tho r n ( C e a not h u s <::~C~':!.!.a t ~ K e 11 • ) , bit t e r c her r y [ P run u s 
emar inata (Dougl Walp.J, black oak ( uercus kelloggii Newb. 
and deerbrush [~~~no~~~ l~~eg~cril2!us_ N. & A.----{~-. §'ll'!~~~_~nii 
Parry)]. Although this is a species capable of sprouting after 
top removal, the rotary masticator plots generally had the lowest 
volume of greenleaf manzanita. This may indicate a slower re
growth potential from sprouts in tllis species as compared to 
other shrubs on this site. (University of Californa, Davis 
95616 and Oregon State University. Corvallis 97331). 
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Table 	 1. 

Total 	shrub volume (m 3 /ha) relative to site preparation 
method and subsequent herbicide treatment. 

No. of herbicide Year * 
Treatment applications 1980 1982 1986 

Brushrake 	 0 940 ab 1 ,900 c 10,700 c 
1 1,510 b 530 ab 14,870 b 
2 490 a 170 a 2,390 a 

Fire 	 0 2,970 c 5,490 d 58,290 e 
1 3,410 c 700 ab 13,780 b 
2 610 a 410 a 2,590 a 

Hydroax 0 3, 160 c 6,940 e 45,420 d 
(Rotary Masticator) 1 3,340 c 1 ,430 bc 16,170 b 

2 260 a 340 a 2,740 a 

*Values followed by the same letter are not statistically 
different as determined by an LSD test at the 5% level. 

Table 	2. 

Greenleaf manzanita density (% of stand) based on numbers of 
shrubs per unit area, all shrubs equal 100% relative to site 

preparation method and subsequent herbicide treatment 

No. of herbicide Year* 
Treatment applications 1980 1982 1986 

Brushrake 	 0 17 b 34 d 43 d 
1 1 3 b 25 ed 33 ed 
2 46 d 57 e 76 f 

Fire 	 0 18 b 20 be 27 abc 
1 27 e 24 bed 44 d 
2 26 c 34 d 61 e 

Hydroax 	 0 7 a 1 4 a 15 a 
1 9 a 18 ab 26 ab 
2 17 b 20 be 28 be 

* 	Values followed by the same letter are not statistically 
different as determined by an LSD test at the 5% level. 
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Brock, J.H. 
ng e qua and habitats on many of 

natural resource regions of Arizona. particular concern are small 
1 uminous trees or shrubs including ui catclaw acacia white 
thorn a. Th i s research was in Arizona to compare 
effi of herbicides appli technique. 

The experi ied to stands brush near Apache Junction and 
Win man, Arizona. treatment was ied to 10 tagged plants and with 
3 i giving a total of plants trea t. The experiment is a 
random; complete ock des; Herbie des were applied in early July 1987. 
The basal treatments incl 2% convention ication consi ng of 
herbicide ai by volume in diesel with sterns wet to runoff; 25% low volume 
application consisted of 2 herbicide ai, stem wet, not to runoff; 

ine consisted a solution of 2 icide ai, diesel and 
surfactant on a volume basis, application was in a stream of ut 4 ml 
volume sides of the s basal spot appli was 4 ml of formu
lated herbicide 2.5 cm stem diameter appl; to soil near the 
canopy dripline; a diesel y and untreated plants s as can s. At 
both locations conventional basal spray applications ded t canopy 
reduction though not sta sti ly di from low volume applica 

ons. ine applications were less ve, especially on the more 
mature that had well oped rk. Evaluations in coming will 
center on plant lity providing information for root kill. 
(Division of Agri ture, Arizona Sta University, Tempe, AZ 
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In; al effects of basal spray treatments lnlng va ous herb; des on 
velvet mesquite of the rter Circle U Ranch near Apache Junction, Arizona, 
treatments a ied July 7, 1987 

Average ng (0-10)* 

cide ication 31-87 9-12-87 

ra1; d 
clopyr 

clopyralid/ clopyr 
clopyr/picloram 

fl uroxypyr 
clopyralid 
triclopyr 

clopyr/ cloram 
clopyralid 

c1opyr 
c1 opyr/pi c1 oram 

hexazinone 
control 

conven onal 
conventional 
convent; 
conventional 
conventional 
conventional 

low volume 
low volume 

25% low volume 
25% streamline 
25% streamline 

streamline 
1 s 

none 

2.4 
6.6 
8.3 a 
8.4 a 
7.3 ab 
4.5 bcde 
6.1 abc 
6.7 abc 
5.2 
1.6 
2.3 defg 
3.6 cdef 
0.5 
0.0 g 

3.7 
7.2 abcd 
9.6 
8.9 
8.9 
6.6 
6.3 
7.6 
6.3 bcde 
2.3 f 
2.7 f 
5.0 
4.4 
0.0 g 

complete liation, means 
followed by the same letter are not s stically fferent at P = O. 
using mean s on 

* Defoli on rating: 0 = no 



1987 

Initial effects of 1 spray treatments contai various herbicides on 
xed brush species (catclaw acacia, vet mesquite and white orn) at the 

Victory Cross Ranch near Win lman, Arizona, treatments appli July and 9, 

10)* 

Herbie; Application 8-11 10-16-87 

diesel conventional 4.0 d 8A abc 
opyralid conventional 8.7 a 9.7 a 

triclopyr conventional 8.1 a 9.3 ab 
clopyralid/triclopyr conventio 8.8 a 9.4 
triclopyr/picloram conventional 9.3 a 10.0 a 
fl conventional 7. 1 ab 8.8 
clooyra i d 25% low volume 8.0 a 9.5 ab 
triclopyr 25% low volume 8.2 a 9.2 ab 
tri opyr/pi oram low volume 7.2 9.0 ab 
clopyralid 25% streamline 6.4 8.4 abc 

clopyr streamline 4.5 cd 6.8 c 
opyr/pi oram streamline 4.9 bcd 6.7 c 

zinone al spot 7.5 a 7.4 bc 
control none 0.5 e 0.9 d 

ng: a no effect, 10 compl foliation, means 
letter are not sign; cantly , at P O. 

on 
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Banana poka control in Hawaii Volcanoes National Park. Santos, G.L., L.W. 
CUddihy, and C. P. Stone. &mana poka (Passiflora mollissima (HBK) Bailey), a 
woody vine from South America, has become a serious problem in the montane wet 
and mesic forests of Hawaii. Originally introduced as an ornamental, banana 
poka currently infests more than 4,000 ha of the wet forests in Hawaii 
Volcanoes National park. This research was conducted to evaluate the efficacy 
of one mechanical (cut-only) and 6 herbicidal treatments. 

Ten vines were selected for each treatment. The cut-stem teclmique was 
used on all vines. Herbicides were applied immediately after cutting to the 
entire cut surface of the stump as well as the cut vine. One-meter radius 
plots were established around each stump to detect adverse effects on native 
plant species. Treatments were applied on August 3 to 6, 1987. Visual 
evaluations were conducted on November 10, 1987. 

All treatments provided complete resprout inhibition (see table). The 3 
triclopyr, the undiluted glyphosate, and the cut-only treatments resulted in 
100% cambilIDl mortality; the remaining glyphosate trea.tments also resulted in 
excellent cambilIDl mortality. Adventitious rooting of the cut vine was observed 
on 5 of the cut-only, 2 of tJ1e 50% glyphosate, and 1 each of the 5% glyphosate 
and 50% triclopyr treatments. This rooting could cause the reestablishment of 
the vine despite the death of the cut stump. None of the treatments caused 
severe injury to native species except individuals abutting the cut stem, which 
apparently received herbicidal treatment. Monitoring will continue until one 
year post treatment. (Hawaii Field Research Center, Hawaii Volcanoes National 
Park, P.O. Box 52, Havmii National Park, HI 96718) 

Banana poka control in Hawaii Volcanoes National Park 

Treatment 

triclopyr, triethyl
amine salt, 
3 lb ae/gal 

glyphosate, isopropyl
amine salt, 
3 lb ae/gal 

Oltonly 

Dilution 

5% v/v 
in water 

50% v/v 
in water 

undiluted 

5% v/v 
in water 

50% v/v 
in water 

Undiluted 

No resprouts 
(%) 

100 

100 

100 

100 

100 

100 

100 

Dead cambilIDl 
(%) 

100 

100 

100 

90 

90 

100 

100 

cut vine 
rooting (%) 

o 

10 

o 

10 

20 

o 

50 
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Firetree control in Hawaii Volcanoes National Park. s antos, G.L., L.W. 
CUddi hy, and C. P. stone. Firetree (Myrica faya Ait. ) t a tree intr oduced to 
Hawaii from the Azores, has become a serious threat to 'the integrity of the 
wet , mesic, and open dry forests of the submontane and montane regions of 
Hawaii Volcanoes National Park. In the past 22 years firetree has increased 
f rom a single recorded L.dividual to an infestation of over 16,600 ha in and 
near the Park. Firetree, because it is a nitrogen fixer , may encourage the 
establ ishment of other alien plant species which would otherwi se be less able 
to compete with native species in the nitrogen-poor volcani c substrates of the 
Park. Research to evaluate the effectiveness of 5 herbicide treabnents on 
f i r etree was conducted in 2 site.s in Hawaii Volcanoes National Park: a 
c losed-canopy wet 'ohi'a (Metrosideros polymorpha (Gaud.» for es t (Site A) and 
an opE'n-canopy dry i ohi ' a forest (Site B). The experiment included cut-stump 
appl icat ions at both sites , with an additional test of continuous-frill 
appl i cati ons at site A. 'TWo size classes, based on basal diameter, were used 
for the -tests: small (3 t o 9 em) and large (?9 . 5 em) . Ten t r eP-B per size class 
were c osen at each site , for a total of 40 trees per t r eabnent in the 
cut-stump test. Twenty " large" trees per treabnent were chosen for the 
continuau..s frill test . Herbicides were appli ed to cover t he entire surface of 
the cut stump, while a thin stream of herbicide ".ras Dl.troduced. into the frill 
cut around the entire diameter of each tree in the frill test. A I-m radius 
pl ot was established around each tree to detect possible effects of herbicides 
on native plant species. CLlt-stump treatments were applied on June 16 to 19, 
1987 , at Site B, and on J une 23 to 26 and July 2, 1987, at s ite A. Frill 
appl i cat ions were applied on July 7 through 13, 1987 . Visual evaluations of 
the cambi um, presence of resprouts? and vigor of f i ret..ree canopy (frill 
treatment only) were conduc-ted at 4 months after treabnent . 

In the site A cut-stwnp treabnents, all herbicides provided excellent to 
complete inhibition of resprouting, I.vith metsulfuron-methyl and iJTIazapyr in 
water producing the greatest cambium mortality (see tabl e ). cambium mortality 
with triclopyr and iJnazapyr in oil were comparable, while glyphosate was not 
effecti ve. Metsulfuron-methyl and imazapyr in water provided complete resprout 
inhibit i on, excellent canopy defoliation, and the highest cambium mortality. 
Tri c l opyr also gave excellent results. Glyphosate and t..he 2 imazapyr 
t reabnents were slightly less effective. None of the treatments caused visible 
injury to native plant species within the study plots. Monitoring will 
continue until 1 year post treatment. (Hawaii Field Research Center, Hawaii 
Vol canoes National Park, P.o. Box 52, Hawaii National Park, HI 96718) 
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---------------------------------------------------------------------------

i'-1 Volcanoes Park 

Herbicide Dilution Site** 

3 lb aejgal 

9% vjv in 
water 

2 lb aejgal 

salt, vjv 
water 

metsulfuron- 28 gmjl 
methyl water 
60% flowable wjv 

water control 

citrus control 

rut sttnnp A 
rut stumP B 
Frill A 

A 
B 
A 

rut sttnnp A 
rut sttnnp B 
Frill A 

A 
B 
A 

A 
B 
A 

rut sttnnp A 
rut stumP B 
Frill* A 

A 
B 
A 

95 0 

30 15 

90 25 


100 40 

95 40 

95 15 


100 15 

45 15 

95 10 


95 15 

80 15 


100 35 


100 40 

90 65 


100 45 


50 0 
0 0 

30 0 

50 5 

5 5 


15 0 


(0.2 lb i (2 lb aejgal) -
metsulfuron-methyl  95%; controls - 0% each 

'ohi 'a 
,a, 

***Checked at ground level 
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Cut-stump treatments for the control of glorybush in Hawaii. Santos, 
G.L., L.W. Cuddihy, andC.P. Stone. Glorybush (Tibouchinaurvilleana (OC.) 
Cogn. in OC.), originally brought to Hawaii as an ornamental, is currently 
found in the Kilauea area of awaii Volcanoes National Park. It can form dense 
monotypic stands which exclude native species . This research was conducted on 
4 discrete PJpulations of glorybush in the Park to compare the effectiveness of 
4 herbicide treatments Twenty-five Gut stems were chosen within each of the 40 

populat.ions for monitoring treabnent effectiveness. The selection of which of 
the 4 treatrnel1ts would be applied to each of the 4 r:opulations was randomly 
detennined~ each populat..ion of 25 stems received a different herbicide 
treatment. (other stems in each of the 4 areas were necessarily treated also, 
but G"le results reported here are only for the 25 selected stems in each 
area . ) Herbicides were immediately applied to the entire cut surface of each 
sb.nnp. Due to the ability of the cut slash to produce adventitious roots if 
left on the forest floor, it \vas necessary to consolidate the slash and apply 
triclopyr ester at 0.45 kg ae/ha with carner volurne of 171 l/ha at 20 psi using 
8002E nozzles . Herbicides wer e applied on Nav~- 24, 1986, and visual 
evaluations were conducted near ly 9 months lat er (August 13, 1987). 

The undiluted triclopy.c ester caused very good resprout inhibition and 
cambium mortality_ (see table). 'The undiluted triclopyr amine and the 50% 
triclopy.c ester (50% t r iclopyr amine ) treatments provided less effective 
control. (Hawaii Field Resear ch Center, Hawaii Volcanoes National Park, P.o. 
Box 52, Hawaii National Pa~ ]( , HI 96718) 

.'-'; 
~, 

cut-stump treabnents on glorybush in Hawaii Volcanoes National Park 

Herbicide Dilution No resprouts (%) cead cambium (%) 

triclopyr, triethyl
amine salt f 3 Ib ae/gal Undiluted 84 52 

50% v/v in 
water 76 44 

·triclopyr I butoxyethyl 
ester, 4 lb ae/gal Undiluted 88 80 

50% v/v in 
water 72 68 
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PROJECT 4. 


WEEDS IN HORTICULTURE CROPS 


Rick Boydston - Project Chairman 
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Vegetable crop tolerance to metolachlor soil residues. King, W. O. 
and C. D. Crabtree. Vegetable tolerance to winter-applied metolachlor was 
investigated in a trial at Corv a llis, OR, with rates of 1 . 5, 3.0, 6.0, and 
8.0 lb ai/a applied January 15 and March 26, 1987. Plots 15 by 25 ft in a 
randomized complete block design with four replications were planted to 
beans, beets, broccoli, cauliflower, carrots, onions, and oats on May 26 
and sprinkle irrigated as needed. Vegetables were evaluated visually for 
injury and heights of oats measured on June 28. Yields were measured as 
weights of the whole vegetable plants in 10 ft of row . Beans and broccoli 
were harvested August 5, beets and c a u l iflower September 4, onions 
September 30, and carrots October 1 . 

Oat shoot height data (table) show stunting from metolachlor, 
especially the March application, and g r e ater activity with higher rates. 
Visual estimates of onion, carro t , cauliflower, and broccoli damage follow 
the same pattern . Beets were less affec ted , with only the late 
applications of 6 and 8 lb r a tes causing significant damage. Beans were 
unaffected. 

Yields did not follmy the s ame pattern as visual damage estimates 
except for onions which \·/ere the most sensitive of the vege tables. Bean, 
beet, and cauliflower yields generally increased with herbicide treatment, 
probably refl ecting decre a sed weed competition. Plots were hand weeded in 
early July, apparently n o t soon enough to prevent competition in plots 
where 1 :'. ctle herbicide remained in the soil. Broccoli yields \Olere reduced 
by both 8.0 lb rates and the late 6.0 lb rate. The late-applied 8.0 lb 
rate reduced carrot yield 35%, but the number o f carrot plants in that 
treatment was reduced 60%. The large reductions in onion yields also 
corresponded to re duc tions of numbers of onion plants. Average individual 
onion weights were similar betBeen treatments except in the late-applied 
6.0 and 8.0 lb rates whe re average weights were both 21 g compared to 50 g 
from the control trea tment . (80rticulture Department, Oregon State 
University, Corvallis, OR 97331) 

Response of vegetable crops a.nd oats to winter applied metolachlor. 

Cr-op Meto lac :-~lcr rate (lb aiia ) 
- -Applied 1/1 5/87 - - -Applied 3/26/87 -

0.0 1.5 3.0 6.0 8.0 l.5 3.0 6.0 8.0 
- - - - -(shoot height, cm, June 28) - - 

oats 32 32 31 22 14 30 17 9 8 
- (% injury, visual rating, June 28) - - - - 

beans 0 5 3 0 4 0 0 9 4 
beets 0 0 10 0 6 4 3 31 23 
broccoli 0 0 0 16 44 0 15 71 73 
cauliflower 3 5 16 20 46 10 33 55 69 
carrots 8 6 15 26 50 9 23 69 79 
onions 5 5 20 35 69 l3 53 78 85 

- - (yield, kg/10 ft of row) 
beans 6.3 7.0 6.0 7 .0 7 . 1 6.6 7 .8 7.9 7.6 
beets 6.1 6.2 5.6 7.0 9.6 5.4 7.9 7.9 8.7 
broccoli 3.5 L~ . 5 3.6 4.0 l.8 4.1 4.5 1.3 0.9 
cauliflower 3.2 4.2 3.3 5.7 5.5 4.1 5.1 5.5 3.2 
carrots 10.2 11.0 10 .5 12 . 1 11.2 11 .3 14.8 10.3 6.6 
onions 2.40 2. 1 3 1. 86 1. 61 0.75 2.55 1.46 0.15 0.10 
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Controlling wild proso millet (Panicum miliaceum L.) in snapbeans. 
McGrath. D.M., P.Diener, W.S.Braunworth. Jr., and G. Crabtree. Wild 
proso millet now infests several thousand acres of farmland in the 
Willamette Valley of Oregon. It has become a major pest in sweet corn 
fields and this year became a serious problem in 200 acres of snap beans. 
An emergency exemption (FIFRA Sec.18) for the use of the selective grass 
herbicide sethoxydim on snapbeans was granted. Research was conducted in 
1987 to evaluate currently registered snapbean herbicides for control of 
wild proso millet, and to evaluate snapbean injury due to sethoxydim 
application. Snap bean yields were significantly higher when the herbicide 
combinations EPTC-trifluralin - dinoseb-sethoxydim. EPTC- trifluralin
chloramben-sethoxydim, or EPTC-trifluralin -chloramben were used rather 
than a standard weed control program for the Willamette valley, EPTC
trifluralin-dinoseb or sethoxydim alone. There was slight crop injury 
associated with the use of chloramben. Where the only weed controls 
applied were post emergence applications of sethoxydim, yields were 
reduced. This appeared to be related to weed pressure prior to application 
rather than herbicide phytotoxicity. (Marion County OSU Extension. 
Oregon State University. Corvallis, OR 97331). 
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Wild proso millet control and snapbean response 
to herbicide application at Stayton, Oregon 1987. 

Treat.no . Rate Appli- Wild Mi llet Snapbean 
and Ib.ai/A cation % control Injury (%) Yield Grade 
Herbicide 7121 8/ 20 7/21 8/20 (Tons/A) (\1-4 ) 

III 	 i 31 121 

l) EPTC 3. 5 PPI 95 70 0 10 5.0 69 
Trifluralin 0.75 PPI 
Dinoseb 4. 5 PRE 

2)EPTC 3. 5 PPI 95 95 0 0 7.7 a 57 
Tri flur alin 0. 75 PPI 
Dinos eb 4.5 PRE 
Sethoxydim 0.092 POST 

3)EPTC 3. 5 PPI 99 95 5 10 6.4 a 57 
Trifluralin 0.75 PPI 
Chloramben 2.5 PRE 

4)EPTC 3.5 PPI 100 99 0 5 6.5 a 70 
Trifluralin 0.75 PPI 
Chlor amben 2.5 PRE 
Sethoxydim 0. 092 POST 

5)Sethoxydim 0.092 POST 0 85 0 10 4.0 b 72 

6)Set hoxydim 0.184 POS'!' 0 95 0 5 4.5 b 59 

7)Check 	 0 0 0 50 0. 5 c 64 

III 	 PPI, preplant incorporated, appl ied on 6/24/87; PRE, preemerge applied on 
6/24/87; POST, Pos t emergence, applied on 7/21/87 when millet was in the 
2-4 leaf stage. 

121 	 Percent of beans passing through standard snapbean sieve sizes 1-4. 

(3) 	 Treatments followed by the same letter do not differ significantly at the 
5% level according to the Duncans Mulltiple Range test. 
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Annual grass control in spring planted carrots. Arnold, R.N., 
E.J. Gregory and D. Smeal. Research plots were established on April 
16, 1987 to evaluate the efficacy of several new herbicides for control 
of barnyardgrass and green foxtail in spring planted carrots (var. 
Imperator 58). Soil type was a Kinnear very fine sandy loam with 
a pH of 7.9 and an organic matter content of less than 1%. Individual 
plots were 6 by 30 ft in size with four replications arranged in 
a randomized complete block design. Treatments were applied with 
a C02 backpack sprayer calibrated to deliver 30 galla at 25 psi. 
Preplant incorporated treatments were applied April 16 and immediately 
disc and spike-tooth harrowed to a depth of 2 to 4 in. Preemergence 
surface applied treatments were applied April 24, 1987. Postemergence 
treatments were appl ied May 26 with 1 qt COC per acre. Six rows 
of carrots were planted 12 in apart on 72 in beds. Rows of barnyard
grass and green foxtai I were planted between each carrot row at 
1.0 Ibla using a cone seeder. 

Visual evaluations of crop injury and weed control were made 
July 17, 1987. All treatments provided excellent control of barnyard
grass. Green foxtail control was excellent (100%) with all treatments 
except haloxyfop-methyl and fluazifop-P-butyl at 0.13 Ib ai/a. All 
treatments resulted in substantial yield increases compared to the 
untreated check. (Agricultural Science Center, New Mexico State 
University, Farmington, N.M. 87499) 
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Annual grass evaluations in spring planted carrots, 1987 

Rate
1


Treatment 	 Timing Ib ai/a 

fl uoroch lori done 

f I uoroch Ior i done 

sethoxydim 

sethoxydim 

ha loxyfop-methy I 

ha loxyfop-methy I 

fl uazifop-P-buty I 


...... 
C> 	 fl uazifop-P-buty I 

co 	 trifluralin 

linuron 
check 
hand weeded check 

PES 
PES 
POST 
POST 
POST 
POST 
POST 
POST 
PPI 
PES 

0.50 
1.00 
0.1 4 

0.28 
0 . 13 

0.25 
0.13 
0.25 
1.00 
1.00 

2 	 2 3
Crop Weed Control Marketable 
Injury ECHCG SETV I Yield 

a 
0 
a 
a 
a 
a 
a 
a 
9 

9 

a 
a 

-------%------

100 100 

100 100 

10 0 100 

100 100 

100 91 

100 100 

100 92 

100 iOO 
100 100 

100 100 

a a 
a a 

----T/A- ---

11.7 
11.0 
11.9 
12. 1 

12. 5 

11. 9 
12 . 1 

11.9 
10.5 

9.2 
8.0 

11.9 

, pES = preemergence surface: PPI preplant incorpo rated: POST = pos temergence. 

2Sased on a visual scale from 0-100, where 0 = no contro l or crop inju ry and 100 = d e ad plant s . 

3


T/A = tons per acre. 



Broadleaf weed control in spring planted carrots. Arnold, R.N., 
E.J. Gregory and D. Smeal. Research plots were established on 
April 16, 1987 to evaluate the efficacy of individual and/or herbicide 
combinations appl ied preplant incorporated and preemergence surface 
in spring planted carrots (var. Imperator 58). Soil type was a 
Kinnear very fine sandy loam with a pH of 7.9 and an organic 
matter content of less than 1%. Individual plots were 6 by 30 ft 
in size with four replications arranged in a randomized complete 
block design. Treatments were appl ied wi th a C02 backpack sprayer 
cal ibrated to del iver 30 gal/a at 25 psi. Preplant incorporated 
treatments were applied April 16 and immediately disc and spike-tooth 
harrowed to a depth of 2 to 4 in. Preemergence surface app lied 
treatments were appl ied Apri I 24, 1987. Six rows of carrots were 
planted 12 in apart on 72 in beds. Rows of Russian thistle, kochia 
and prostrate pigweed were planted between each carrot row at 
1.0 Ib/a using a cone seeder. 

Visual evaluations of crop injury and weed control were made 
July 3, 1987. All treatments provided good to excellent control 
of prostrate pigweed. Kochia and Russian thistle control was good 
to excellent with all treatments except trifluralin and linuron at 
0.5 Ib ai/a. Carrot stand was reduced over 10% by linuron alone 
or in combination with fluorochloridone and by trifluralin at 1.5 
Ib ai/a. However, all treatments resulted in substantial yield increases 
compared to the untreated check. (Agricultural Science Center, 
New Mexico State University, Farmington, N.M. 87499) 
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Broadleaf e val ua tion s in s p r ing planted carrot s 1 1987 

Treatment Timin g 
1 

Ra te 
!b a i / A 

Cr op 
2 

Inj ury 

2 
---·-We e d Co n tro l ----

AMABL KCHSC SAS KR 
- --_._---  -%--_._----- --

Marketab le 
Yi el d 

_ _ n TIA- - -

f Iuoroch lor idone PES 0 . 50 0 100 100 97 10 .2 
fl uoroc h lo ri done PES 0. 75 0 100 100 100 10 .7 
I inuron PES 1. 00 56 100 90.6 77 2 . 8 
triflural in PP I 1.5 20 100 92 90 5 . 0 
linuron + 
fl uorochloridone PES 0. 5 + 0. 5 25 100 100 95 7. 1 

I-' linuron + 
I-' 
0 fluorochloridone PES 1.0 + 0.5 5 1 100 100 96 2.0 

trifluralin + 
fl uorochlori done P PI 1. 0 + 0 . 5 10 100 100 9'7 9 . 0 
fl uoroch loridone PES 0 .25 0 96 100 9 2 10. 1 
trif!ural in PP I 0.5 0 93 20 18 2 .2 
linuron PES 0. 5 13 86 60 35 4.6 
check 0 0 0 0 1.6 
handweeded check 0 100 100 100 10 .3 

l pES = preemergence surface: PPI = preplant incorpora ted. 

2Based on a visual scale from 0-100~ where 0 = n o control or' crop injury and 100 dead plants. 
3

T/A = Tons per acre. 



Effectiveness of thiameturon in sweet corn. Brewster, Bill D., Robert 
L. Spinney, and Arnold P. Appleby. Thiameturon was applied to {Jubilee} 
sweet corn to evaluate crop tolerance and weed control. The trial was a 
randomized complete block with five replications and 2.5 m by 8 m plots. 
Spray volume was 234 L/ha delivered at 143 kPa through 8002 flat fan nozzle 
tips arranged in a double-overlap spray pattern. The thiameturon was applied 
on May 26, 1987 to 4-leaf corn; the weeds had two true leaves . One thiame
turon treatment was applied with surfactant. 

All thiameturon treatments controlled the Powell amaranth, but only the 
high rate and the treatment containing surfactant controlled the prostrate 
knotweed {see table}. Crop injury in the form of chlorosis and stunting was 
observed at the higher rates. The greatest crop injury occurred in the plots 
treated with thiameturon plus surfactant. (Crop Science Department, Oregon 
State University, Corvallis, OR 97331). 

Effect of thiameturon on sweet corn, 

Powell amaranth, and prostrate knotweed 


Prostrate 
Corn Powell amaranth knotweed 

Thiameturon rate injury control control 

(g/ha) {%} 

8.7 a 100 14 

17.5 10 100 53 

34.8 12 100 91 

17.5 + surfactant 17 100 100 

a a a a 

surfactant = X-77 at 0.25% v/v 

111 




Preemergent and ear ly postemergent weed control on garlic. Penhallegon, R.H . 
and R.O . William. In February 1986, preemergent and postemergent applications of 
ch l orox uron , pendimethalin, bromoxyn il, sethoxydim and fluazifop - p-butyl were 
applied to elephant garl i c pla nt ed Novembe r 1985 and silver garlic planted 
January 1986 in Grants Pa ss, Oregon to evaluate weed control and possible crop 
in j ury. 

Of the f our replications of the he rbicide treatments shown in Table 1, the 
firs t rep was with silver garlic planted on January 5, 1986 in a sandy loam soil 
with hi gh organic matter in ra ised boxes . The other three reps were with 
elephant garlic planted in November 1985, in sandy soil on raised beds. 
Treatment s were applied on February 5, 1986 whic h were preemergent to weeds and 
t he si l ver ga r lic but postemergent to elephant garlic. 

Weed control in sil ver and el ephant garlic with chloroxuron and pendimethalin 
applicat i ons resulted in 78 to 86% weed control. Bromoxyn il was applied after 
weeds were t oo large res ul ting i n poor weed con trol. Sethoxydim and 
flu az i fo p-p-butyl did not contro l broadleaf weed s . Phyt otoxicity from 
chloroxuron , bromoxynil and pendimethalin we re hi gh for s i lver garlic in the 
raised boxes filled with sand y loam and hi gh organic ma tter. The elephant garlic 
planted on ra i sed beds demon strated li tt le or no reduc t ion in growth from 
phytotoxicity. (Oregon State Un ive r s i t y Exten s ion Service , OR 97331). 

Table 1. Garl; c to 1 e rance to preemergence and early postemergence herbicides 

Crop phytotoxicity 1/ 
Treat . Formu- Rate Va ri ety Genera 1 %2/ 
no. Herbic ide lat ion ( l b ai/a) Silver Elephant weed control 

1 check 0 0 0 


2 ch loroxuron WP50 3 25 0 86 


3 ch l oroxuron WP 50 6 40 1.7 78 


4 pendi- L4 1.5 7 1. 7 83 

met hal in 


5 pendi- L4 2.0 40 1.7 83 

methalin 


6 bromoxyni 1 L2 0 . 2 20 0 26 


7 bromoxyni 1 L2 0. 5 5 0 16 


8 sethox- L 1 .53 0.2 5 3.3 4 

ydim 3/ 


9 f 1 uazifop- Ll 0.2 2 0 13 

p- butyl 3/ 


1/ Visual ratings of crop phytotoxicity 0 = no injury; 100 = complete kill 
2/ The average % weed control for both garlic varieties 
3/ 1% crop oil volume of H20 for sethoxydim and f1uazifop-p-buty1 
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Table 2. Weed control ratings for several broad leaf and grassy weeds in Elephant and Silver Garlic, U 86. 

% WEED CONTROL l/ 

WEED SPECIES 

Trt Herbi- Formu- Rate Sh. lIitter- Chick- Illue- Rye F'en- Knot- Clo- Hen- F. :1u. plan-
I dde ht ion ObI purse cress Pink weed grass Grass nel weed ver bit bind tard. tsin Average 

ai/A) veed 

check 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 chlorolluron WP50 100 98 99 99 76 25 97 85 95 98 86 

chlorolluron WPSO 6 99 98 lOO 98 94 0 100 9) 88 75 0 78 

4 pendimethlll in L4 1.5 96 100 57 96 82 25 99 88 91 70 90 96 83 

...... pendimethalin 1..4 :1 95 100 80 96 79 23 65 100 99 91 100 83 

6. bromoxynil 1..2 0.25 3J 33 33 17 17 36 17 17 B 26 

bromollyni.l L2 0.5 16 33 22 IJ 0 24 17 20 Ii 8 16 

8 sethoxydim LLS 0.25 0 0 0 0 23 2J 0 0 0 0 0 0 0 4 

9 fl Ul!Z ifop-p
butyl 1..1 0.25 33 0 13 10 20 0 0 48 45 0 0 0 0 13 

% weed control: O-no control, 100- complete control; herbicide application was February 5, 1986; control ratings were made in 
Apri I 1986. 

2 Weed species not present 



Arnold, R.N., 
E.J. s were estab I i shed on 
April 16, 1987 at the Agricultural Science Center to evaluate efficacy 
of individual herbicides for annual grass control in spring planted 
onions (var. Brown Beauty). Soil type was a Wall sandy loam 
with a pH of 7.8 and an organic matter content of less than 1%. 
Individual plots were 6 by 30 ft in size with four replications 
in a randomized complete block design. Treatments were applied 
with a C02 backpack sprayer calibrated to deliver 30 gal at 25 
psi. The preemergence surface app lied treatment was app I led on 

il 24, 1987 and immediately incorporated with 0.75 in of sprinkler 
applied water. Pos treatments were applied 26, 
1987 when onions were in the first true leaf stage. All 
treatments were applied with a COC at 1 qt acre. Weed species 
were planted on April 21, 1987 at 1.0 I in separate rows 20 
in , using a tractor driven cone seeder. 

Visual weed control and crop i ury evaluations were assessed 
on July 21 1987. All treatments provided good to excel lent control 
of both weed species. No visible onion i ury was observed in 
any of the treatments ( icultural Science Center, New Mexicoo 

State University, Farmington, N.M. 87499) 
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Annual grass control in spring planted onions, 1987 

2 2

Rate Crop Weed Control Marketable 

Treatment Timing Ib ail a Injury ECHCG SETVI Yield 
-------%------- -----so ~sack s/a 

sethoxydim POST 0.28 a 100 100 1425 

haloxyfop POST 0.25 a 100 100 1431 

haloxyfop POST 0.19 a 100 100 1416 

fluazifop POST 0.25 a 100 100 1422 

fluazifop POST 0.19 a 100 100 1412 

DCPA PES 10.00 a 100 98 1410 

sethoxydim POST 0.19 a 100 96 1435 

fluazifop POST 0.13 a 100 93 1417 

haloxyfop POST 0.13 a 100 91 1428 

sethoxydim POST 0.14 a 100 87 1395 

check a a a 397 

hand weeded check a 100 100 1416 


....... 


....... 

(.J1 1


PES = preemergence surface and POST = postemergence. 

2Sased on a visual scale from 0-100, where a = no control or crop injury and 100 dead plants. 



Broadleaf weed control in spring planted onions. Arnold, R.N., 
E.J. Gregory and D. Smeal. Research plots were established on 
April 16, 1987 at the Agricultural Science Center to evaluate efficacy 
of individual and/or herbicide combinations for broadleaf weed control 
in spring onions {var. Brown Beauty}. Soil type was a Wall sandy 
loam with a pH of 7.8 and an organic matter content of less than 
1%. Individual plots were 6 by 30 ft in size with four replications 
arranged in a randomized complete block design. Treatments were 
applied with a C02 backpack sprayer calibrated to deliver 30 gal/a 
at 25 psi. Preemergence surface applied treatments were applied 
April 24, 1987 and immediately incorporated with 0.75 in of sprinkler 
applied water. Postemergence treatments were applied May 26, 1987 
when onions were in the first true leaf stage. Weed species were 
planted on April 21, 1987 at 1.0 Ib/a in separate rows 20 in apart, 
using a tractor driven cone seeder. 

Visual weed control and crop injury evaluations were assessed 
on July 2, 1987. All treatments provided excellent control of prostrate 
pigweed. Kochia and Russian thistle control were good to excellent 
with all treatments except DCPA at 10.0 Ib ai/a. Oxyfluorfen appl ied 
preemergence surface at 0.4 Ib ai/a and pendimethaiin applied preemer
gence surface at 2.0 Ib ai/a alone or as a split application with 
bromoxynil caused over 60% crop injury. (Agricultural Science Center, 
New Mexico State University, Farmington, N.M. 87499) 
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Broad leaf weed eval uations in spri ng p I anted on ions, 1987 

2 	 2
Rate Crop Weed Control Marketable 

Treatment Timing Ib ai/a Injury AMABL KCHSC SASKR Yield 

oxyfluorfen 
metolachlor + 
bromoxyni I 
oxyfluorofen + 
bromoxyni I 
pendimethal in 
pendimethal in + 

I-' 	 bromoxyni I
I-' 
"'-J 	 DCPA 

check 
handweeded check 

PES 

POST 

POST 
PES 

PES + POST 
PES 

0.4 

1.0 + 0.5 

0.5 + 1.0 
2.0 

2.0 + 1.0 
10.0 

80 

o 

o 
60 

65 

o 
o 

----------%---------

100 94 97 

100 100 100 

100 100 100 
100 92 90 

100 100 100 
100 24 18 
o o o 

100 100 100 

50Tbsacksl a 

260 

1350 

1410 
350 

300 
450 
150 

1390 

1
PES = premergence surface and POST = postemergence. 

2Based on a visual scale from 0-100, where 0 == no control or crop injury and 100 dead plants. 



Weed control in onions with fertilizer solutions - 1987. 
Cudney, D. W. and S. Orloff. Sulfuric acid had been the 
standard contact herbicide used for the control of broadleaf 
weeds in onions. This herbicide treatment has been proven to 
be inj urious to the onions, difficult to apply, and costly. 
Commercial applicators are no longer available to apply 
sulfuric acid. A field trial was initiated to investiga.te the 
weed control properties of two fertilizer solutions, urea
sulfuric acid solution (N-Tac) and ammonium thiosulfate (Thio
suI) . The solutions were tested at three application rates: 
93, 186, and 280 l/ha. The plots were treated using a 
constant pressure CO2 backpack sprayer at a spray volume of 560 
l/ha. Plot size was 1 meter by 9 meters. Each treatment was 
replicated four times. Onions were in the one-true leaf stage 
at the time of treatment (May 9). Weeds present in the trial 
area were Jim Hill mustard and Russian thistle which were 5 to 
10 cm and 2 to 10 cm in diameter, respectively. Weed control 
was evaluated two weeks after treatment on May 23. 

Onion injury was greatest with the urea-sulfuric acid 
solution at the higher application rates. The highest 
application rate (280 l/ha) resulted in a 19 percent reduction 
in onion stand. Ammonium thiosulfate did not injure the onions 
as severely. 

Jim Hill mustard was controlled with both fertilizer 
solutions, particularly at the higher application rates. Urea
sulfuric was superior to ammonium thiosulfate for the control 
of Russian thistle. These data indicate that it was not 
possible to adequately control Russian thistle with a single 
application of either fertilizer solutions without severe onion 
injury . (University of California Cooperative Extension, 
Riverside, CA 92521) 
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Weed control in onions with fertilizer solutions 

Jim Hi1l2/ Russian2/ 
Onion 1/ Mustard Thistle- Percent~/ 

Treatment Rate l/ha Injury Control Control Stand 

N-Tac 93 1.0 7.8 3.0 99 

187 2.6 9.8 7.8 93 

280 4.3 10.0 8.8 Sl 


Thio-sul 93 1.0 5.4 1.S 92 

187 1.3 8.S 2.S 90 

280 1.4 9.3 3.8 91 


check 0.4 0.0 0.3 100 


LSD 0.9 1.2 1.5 15 


!./ 0 = no injury, 10 = all plants dead 

2/ 0 = no control, 10 = all weeds dead 

3/ Percent stand relative to untreated cont rol plots 
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Grass control in onions with postemergence grass herbicides. Westra, 
P. and T. D'Amato. Seven herbicides were evaluated for grassy weed control 
and phytotoxicity in onions in 1986 and 1987. The studies consisted of 3 
replications of a RCB design with 6.7 by 30 ft plots. Applications were made 
with a m backpack sprayer using 11002LP SS tips spraying at 20 psi boom 
pressure delivering 20 gpa. Treatments were applied postemergence to seeded 
onions. All treatments included crop oil concentrate at 1 qt/a. Percent 
control was based on visual evaluations (scale of 0-100). 

The herbicides all showed good to excellent grass control with no onion 
injury. Wild proso millet (PANMI) density was high, making control difficult 
at some lower herbicide rates in 1987. Best control is obtained when 
application is made to small grasses. (Weed Research Laboratory, Colorado 
State University, Ft. Collins, 00 80523) 
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Grass onions with postemergence herbicides. 

Herbicide Rate ECHCG Yield PANMI Yield 
(lb/a) 9-16-86 1986 7-27-87 1987 

(% control) (cwt/a) (% control) (cwt/a) 

untreated check 0 d 154 cd 0 e 111 b 

fluazifop-butyl .188 93 c 102 d 67 b 286 a 

fluazi .250 98 180 89 a 267 a 

fluazifop-butyl .375 93 a 218 a 

.200 94 bc 269 bc 

.250 91 a 230 a 

sethoxydim .300 99 a 220 bcd 

DPX-Y6202 .050 88 a 261 a 

DPX-Y6202 .100 100 a 316 b 

DPX-Y6202 .200 100 a 272 bc 

.100 93 c 440 a 

fenoxaprop-ethyl .150 99 a 222 bcd 

.250 97 a 266 a 

BAS-517 .100 98 a 118 d 

BAS-517 .150 98 a 305 a 

BAS-517 .200 100 a 152 cd 

haloxyfop methyl .125 98 ab 192 cd 

oxyfop methyl .150 96 a 281 a 

haloxyfop methyl .250 100 a 163 cd 

clethodim .030 38 d 252 a 

.045 57 c 274 a 

clethodim .060 73 b 291 a 

clethodim .075 87 a 244 a 
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Evaluation of several preemerge nce herbicides for direct seeded bell 
peppers . Agamallan, Harry . Preemergence herbicides were sprayed following 
the seeding of direct seeded bell peppers. Herbicides included were diethatyl, 
napropamide and diphenamid, as we l l as combinations of the above herbicides. 

The primary objective of thi s experiment was to assess the efficacy 
of diethatyl for the control of hairy nightsha de. A secondary objective 
was to assess crop tolerance of di ethatyl, napropamide and diphenamid combina
tions. 

This experiment was con ducted on a cl ay l oam soil vllth 45% clay, 30% 
silt and 25% sand. The orga nic matter conten t was .8%. 

Following application of the he rb icides , sprin kl er irrigation was used 
to leach the herbicide into the soil . Approx imately 1 inch of water was 
used for the initial irrigation. The weed control results from this experiment 
indicated 90% or better ni ghtshade cont rol with di etha ty l at the 4 lb ai/a 
rate. This held true whether die t haty l wa s applied as a single treatment 
or in comb i nation with naprop amide , di phenami d or all three herbicides. 
When diethatyl was re duced to t he 2 lb ai/a rate , the hairy nightshade 
control was less effective . 

Efficacy of all herbicide treatments provided at least 80% pigweed 
control at this site . 

Seedl i ng phytotoxi city eval uati on s i ndi cated no s i gnifi cant di fferences 
from any of the herbicide treatments. No yie ld data was obtained from 
thi s experiment as the crop was de stroyed prio r to harvest. (University 
of California, Cooperative Extension, Sal inas, CA 93901). 

Efficacy of preemergence herbi cides on bell peppers 

% Weed Control 
15 Crop Destroyed 

Treatment a'ija SOlSA AMA RE Phyto Prior to Harvest 

diethatyl 2 78 85 0 

di ethatyl 4 92 98 0 

di ethatyl 8 100 100 0.5 

diethatyl + napropamide 4 + 2 97 98 0 

diethatyl + diphenamid 4 + 4 95 95 0.2 

di ethatyl + napropamide + 
diphenamid 2+2+2 75 82 0.2 

di ethatyl + napropamide + 
diphenamid 4+2+4 90 100 0.7 

napropamide 2 0 80 0 

diphenamid 4 0 90 0 

Control 0 0 0 0 
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; an Harry. 
Foll appli ons of 
pronami de were appl a top; cal appl ca nkler irriga on was 
u to leach the herb;ci into the soil, approximately 1 inch 
water. Pronamide was appli at the rate of 1 2 lb active ingredient. 

The 
30% 

A non-trea control was included in replic 
experiment was con due on a Chualar sandy loam soil 
silt and 35% sand. The organic matter contained was .5%. 

The or in this experiment were hairy nightshade, 
redroot pigweed, 

cacy ta ob ined on thi s resul in 90% or better 
hai ry ni ghtshade and pursl ane control. Pi gweed control was only to 
45%, considered to not commercial. 

Vigor eval ons made approximately 30 days after treatment indica 
85% vigor at 1 1 b a i la pronami de rate but only vi gor at the 2 1 b 
ai/a These ts indicated some suppression from the 2 "Ib ai/a 
appli 

Yield data ined from fresh bell peppers indi no si ificant 
difference from the 1 1band 2 1 b ai la herbi ci de rates when compared 

hand-weeded control. 

se studies indicated the herbici pronami shows some al 
for transplanted 1 peppers, although early crop injury was observed at 
the 2 "Ib ai/a rate. (Universi of ifornia Cooperative Extension, 
Salinas, CA 93901) 

cacy pronamide post transplant on bell peppers 

% Control Evaluations 

Vi 
1 b 

Treatment SOlSA AMARE POROl 

pronamide 1 90 35 8.5 7744 

pronami 2 98 45 100 5.5 

Control 0 0 0 0 9.5 
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Eval uati on of prepl incorporated herbi ci des for di rect chil i 
peppers. Agamal1an, Harry. The appl1cation of several preplant incorporated 
herbicides were made to a Greenfield sandy loam 1 with sand, 

ay and 20% It. The organic matter was 0.6%. The herbicides were incorporated 
to a depth 2 to 2 1/2 inches. 

ge
Following seeding the peppers, rinkler irrigation 

rminate the crop. Approximately 1 inch was appli 
was u to 

ici 
phenamid. 

included in 
These icides 

is experi 
were applied 

were diethatyl, napropamide, 
in single and combination 

and 
dosage 

rates. 

The principle objective of this study was to assess 
nightshade control. cades ting from is experiment indi 
effective nightshade control (80% or ) was obtained with ethatyl 
when 4 lb ai/a was ied either in single or in combination treatments. 
Other wee evaluated n this i included red root pi and black 
mus Effec ve pigweed control was ined with all treatments except 
the 2 ·Ib ai/a diethatyl. Black mustard was vely controlled with 
diphenamid and combinations of diphenamid with dietha and napropami 

Chili pepper tolerances were and stand coun Both 
eval ons indicated excellent crop three herbici at 
the dosage rates used in this experiment. 

Red mature chil i peppers were harvested for yield data. The resul 
on the enclo e i ndi no si gni cant di between any 
the respective treatments nor was any si gni ficant di fference ; n the 

or or maturity from the herbici (University of California Cooperative 
Extension, Salinas, ifornia). 
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Efficacy of preplant incorporated herbicides on chili peppers 

Pepper 
% Weed Control Pepper Stand % T/a 

15 Fresh 
Treatment ai/a SOlSA AMARE BRSNI Vigor Count Red w/w 

di ethatyl 2 65 75 70 10 . 0 43.2 75.5 26.7 

diethatyl 4 90 96 70 10.0 46.5 76.7 23.4 

diethatyl 8 98 98 72 9. 5 46.0 75.2 25.4 

diethatyl + napropamide 4+2 93 100 70 9.8 44 . 7 87.0 23.7 

diethatyl + diphenamid 4+4 94 98 90 10.0 42.0 68.5 24.1 

diethatyl + napropamide 
+ diphenamid 2+2+2 78 95 87 9.5 44.0 77.7 27.2 

diethatyl + napropamide 
+ diphenamid 4+2+4 96 100 98 10.0 46.5 78.5 25.8 

napropamide 2 0 96 68 10.0 45.5 70.2 25.6 

diphenamid 4 60 98 80 10.0 45.7 70.0 24.4 

Control 0 12 0 0 10.0 43.5 66.0 25.8 

ns ns ns 

cv cv 
14.5 13.6 
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Agamalian, 
seeded chil i 

peppers. Thi s experiment was conducted on a Greenfiel d sandy loam soil 
with 55% sand, 25% clay and 20% silt. The organic matter was 0.6%. 

u 
Immediately 
to nate 

following herbicide applications, sprinkler 
the crop with approximately 1 inch of water. 

irrigation was 

The herbici in this experiment included diethatyl, napropami and 
diphenamid. These herbici were a ied in single and combination dosage 
rates. 

The primary obj ve of this experiment was to evaluate diethatyl 
for hairy nightshade weed control. major weeds at this site include 
hairy nightshade, redroot pigweed and black mustard. 

Approxi ly 30 days a tment, weed and evaluations \'lere 
i ned. Hai ry ni ghtshade weed control from thi s experiment resulted in 

85% or better from all herbicide treatments. Effective redroot pigweed 
control was obtained with ethatyl at 4 lb ai/a. Single rates of napropamide 
and diphenamid did not provi commercial contt'ol. Black mustard was efficiently 
controll wi combinations of diethatyl plus napropamide, die atyl plus 
diphenamid and single 1; ons of diphenamid. 

Evaluations of chili pep r vigor and stand count indicated no significant 
di nces from any of the re tive herbicides when compared with the 
hand-weeded control. 

Yield taken when the chili peppers were at least 60% red color 
resulted in no signi cant differences from respective herbicides. Percent 
red color likewise showed no significant differences from respective 
herbici treatments. 

Hai ry ni ghtshade control was improved with the lower rate of Antor 
applied under conditions when compared to preplant incorporated. 
These di nces il u te dillution effect of mixing the herbicide 
into the 1 profile marginal dosages of weed effectiveness. (University 
of lifornia Cooperative Extension, Salinas, CA 93901). 
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Efficacy of preemergence herbicides on chili peppers 

Pepper 
% Weed Control Pepper Stand % T/a 

15 Fresh 
Treatment ai/a SOLSA AMARE BRSNI Vigor Count Red w/w 

di ethatyl 2 85 71 45 10.0 45.7 64.2 25.6 

di ethatyl 4 91 84 77 10.0 43.0 64.5 24.7 

diethatyl 8 92 94 70 10 . 0 47.2 71. 5 24 . 3 

diethatyl + napropami de 4+2 87 90 85 9.2 47.5 88.5 24.7 

diethatyl + diphenamid 4+4 90 94 92 9.8 47.2 81. 5 24.1 

diethaty1 + napropamide 
+ diphenamid 2+2+2 84 86 92 9.8 47.0 75.2 25.9 

diethatyl + napropamide 
+ diphenamid 4+2+4 91 88 88 9.8 48.2 69.7 24.3 

napropamide 2 0 30 0 9.8 44.5 75.0 24.8 

diphenamid 4 15 55 80 10 . 0 43.2 65.5 24 . 2 

Control 0 12 0 0 10.0 42.7 70.2 20.3 

ns ns ns 

cv cv 
14.9 14.6 
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layby weed control in established chili peppers. Agamalian, Harry. 
Preemergence herbi C1 des were app 1 i ed to es tabl1 shed chill pepper plants fo 11 owi ng 
thinning when they were 4 to 5 inches tall. Herbicides included in this 
study were pronamide, DCPA and chloramben. The experiment was established 
on the Variety UF - 15 processing-type long green chili pepper used for 
dehydrati on. The soil texture was a Greenfi el d sandy loam wi th 55% sand, 
25% clay and 20% loam. The organic matter was 0.6%. 

Following application of the herbicides, sprinkler irrigation was used 
at a rate of 1 inch of water. Application rates for the herbicides were 
pronamide (1 lb ai/a and 2 lb ai/a; DCPA (10 lb ai/a); and chloramben (4 
lb ai/a). 

Major weeds at this site were redroot pigweed and hairy nightshade. 
Commerci al effi cacy for pi gweed was only obtai ned wi th chl oramben, resul ti ng 
in 90% control. For hairy nightshade, 85% or better control was obtained 
with all herbicides. 

Yield data was obtained on the mature red peppers. The following 
table indicates no significant yield data from any of the respective herbicide 
treatments when compared with the handweeded control. (University of Cal ifornia 
Cooperative Extension, Salinas, CA 93901). 

Effi cacy of preemergence herbicides applied post thinning 

% Weed Control Pepper Evaluations 
1b % yield % 

Treatment ai/a AMARE SOlSA Vigor T/A Red 

pronamide 30 90 98 26.8 73.7 

pronamide 2 60 100 100 27.7 60.0 

DCPA 10 70 85 100 26.9 60.0 

chloramben 4 90 95 98 28.9 72.7 

Control 0 0 0 100 25.6 66.6 

ns ns 
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1 

control rat were 

as the crop 
all treatments. 
metam-sod 

, pre-emergence weed 
I, evaluating four different rates of metam-sodium applied with 

subsurface spray blades, was established at Barandas Farms (Manuel and Tom 
Barandas) west of Sacramento, Cal on 
intermediate at the time of treatment and the soil 

1987. 

cloddy. of the metam-sodium was done with a CO2 sprayer mounted to 
a tractor fUmigant fed by spray hose into two subsurface spray 
blades mounted a a tool bar. Th allowed for two s bands of metam

to be applied on beds that were to be twin row anted with process 
tomatoes. Due to a the the was not 
planted until and first on May 19, 1987. may have had 
some effect on the performance of the various metam-sodium treatments. Weed 

made on June 9, 1987, and weeds luded black 
and were not taken 

was still emerging and the stand was somewhat erratic 
Best overall weed control was with the rate 
but even th treatment gave on ial control of 

The second best treatment was the 100 gallon per acre rate of 
metam-sodium and its performance may ha ve been better had not the spray tank 
become partially plugged due to foreign matter for a portion of two 
repl The other two rates of metam-sod gave lly poor weed 
control activ on all weed spec I except mustard. (University of 
California Cooperative Extension, Sacramento 4145 Branch Center Road, 
Sacramental CA 95827) 

tomatoes 
treatments 

June 1987 

150.0 8.9 6.5 8.3 
metam-sodium 100.0 7.8 5.0 7.5 

75.0 6.5 4.8 7.5 
37.5 3.0 2.3 6.5 

Control 0.0 0.0 0.0 

Average of four replications; 
weed 

no weed control 
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A pre-plant, pre-emergence nightshade control trial in processing tomatoes 
comparing two methods of application of metam-sodium. Mullen, R.J., J.P. Orr, 
R. Smith, D. Kontaxis, and A. Car 1 is Ie. A pre-plant, pre-emergence weed 
control trial in processing tomatoes was established at Vaquero Farms (Lou 
Sousa, Alan Car 1 is le) on Apri 1 6, 1987. Three rates of metam-sodium (Vapam) 
were applied with a handheld CO 2 backpack sprayer and immediately incorporated 
with a power tiller to a depth of two inches. Two other comparable rates of 
metam-sodium were applied as a drench treatment in 2,000 gallons water per acre 
spray volume. The width of the waterband drench of rretam-sodium was 1.5 feet. 
Soil moisture, on a Brentwood clay soil, at time of treatment was intermediate. 
All treatments were left unplanted for a period of two weeks. Weed control and 
crop phytotoxicity ratings were made on May 18, 1987, and again on May 26, 1987. 
Best control of black nightshade occurred with a 100 gallon per acre rate of 
metam-sodium applied as a drench treatment, followed by the 50 gallon per acre 
rate of metam--sodium as a drench treatment. None of the pre-plant, soil power 
incorporated treatments of metam-sodium gave commercial control of black 
nightshade I but the 100 gallon per acre rate ga ve the best part ia1 cont ro 1 of 
black nightshade of the three rates evaluated under this application method. 
Regardless of treatment rate or application method, no observed tomato crop 
phytotoxicity occurred. (University of California Cooperative Extension, 
Sacramento County, 4145 Branch Center Road, Sacramento, CA 95827) 

A pre-plant, pre-emergence nightshade control trial in processing tomatoes 
comparing two methods of application of metam-sodium 

WEED <Dn'ROL1 'lU1Arol 

BLACK PHYTO'IDXICITY 
NIGHTSHADE RATIR; 

TREA'l.IIERT RATE galla 5718 5/26 5/18 5/26 

PRE-PLAN'r INCORPORATED 
metam-sodium 25 2.5 2.5 0.5 0.7 
metam-sodium 50 5.5 4.5 0.5 0.5 
metam-sodium 100 6.9 6.4 0.6 0.5 

PRE-PLANT WATERBAND DRENCH 
metam-sodium 50 7.8 7.6 0.5 0.6 
metam-sodium 100 8.9 8.5 0.4 0.5 

CONTROL 0.0 0.0 0.5 0.5 

Average of four replications: 0 = no weed control, no crop damage 
10 = complete weed control, crop dead 

RATE SPRAY VOWME YIELD SIG. DIP. 
'.l'RF.MHENT gal/a gal/a tons/a AT 5% 

PRE-PLANT INOORPORATED 
metam-sodium 25 50 31. 3 A 
metam-sodium 50 100 33.3 A 
metam-sodium 100 200 34.0 A 

PRE-PLANT WATERBAND DRENCH 
rretam-sodium 50 2,000 26.9 A 
metam-sodium 100 2,000 27.7 A 

OONTROL 28. 9 A 
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A [X)st-errergence trial for weed control in processing tomatoes. Mullen 
R.J., R. Smith, and J.P. Orr. A post-emergence weed control trial in 
processing tomatoes was established on April 28, 1987, at Bacchetti Farms (Bert 
and Mark Bacchetti) northwest of Tracy, California. All treatrrents were applied 
with a CO2 backpack sprayer and with 50 gallons per acre spray volurre. The soil 
type was a Sacrarrento clay loam and the field was furrow irrigated throughout 
the season. The crop was in the fourth to fifth true-leaf stage at time of 
treatment and weeds present included one to four true-leaf hairy and black 
nightshade, one to three inch tall barnyardgrass, one to two inch rosette 
shepherdispurse, two to three inch tall redroot pigweed, and one to three true
leaf stinging nettle. Weed pressure was very heavy. The trial was rated for 
weed control efficacy and crop phytotoxicity on May 8, 1987. Best overall weed 
control was achieved by the combination treatment of acifluorfen (Tackle) + LAB
191 + BAS-090 surfactant oi I, however this treatment also resul ted in 
considerable crop leaf burn. The second best treatment overall was a 
combination of metribuzin (Sencor) + cloproxydim (Select) + Agridex. This 
treatment was weak on black nightshade, but gave no crop phytotoxicity. 
Acifluorfen alone gave excellent control of black nightshade and stinging 
nettle, but was somewhat weak on hairy nightshade and the other weed species 
present. Metribuzin alone vias effective on stinging nettle, hairy nightshade, 
and shepherd'spurse, but weak on black nightshade and barnyardgrass in 
combinations with herbicides with a broadleaf post-errergence spectrum primarily. 
(University of California Cooperative Extension, Sacramento County, 4145 Branch 
Center Road, Sacramento, CA 95827) 
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A post-emergence trial f or Heed c ontrol in pro cessing tomatoes 

WEID e<:Nl"ROL1 TatAT01 

BARNYARD BLACK HAIRY ~IS RIDlOlT ST!lGlNG PHn'O'roXICI'lY 
~ RATE r;s/A GRASS NIGm'SHADE NIGBTSHADE PURSE Pla;EED NETI'LE RATING 

ac if l uorfen . 25 2.8 8 . 8 6. 8 700 4 . 3 8 . 5 1.6 
pyr idate .25 2. 0 6 . 8 7.3 2. 8 3. 0 3. 5 1. 3 
rnetribuzin DF . 33 3. 0 4.S 8.3 S. l 7.5 8 . 6 0. 7 
metribuzin DF + 033 

cloproxydim + 0. 1 
acridex 1/ 2% 905 5.S 8 .5 9.1 9.3 9. 1 0. 8 

>--' 
w acifluorfen + 0125 
N LAB-191 -I- BAS-090 0.1+1/2% 9.3 9 . 4 9.0 901 S. l 905 401 

Control 0.0 0. 0 0,0 000 0. 0 0.0 0.6 

Average of four replications: 0 = no weed control, no crop dar~ge 

10 complete weed control, crop dead 
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A layby-incorporated weed control trial in processing tomatoes. Mullen 
R.J., J. P. Orr, and P. Verdegaa1. A layby weed control trial in processing 
tomatoes was established on June 1, 1987, at Augusta-Bixler Farms (Bill Salmon 
and Floyd Leveroni), northwest of Tracy, California. The objective of the trial 
was to evaluate six herbicides and one combination treatment applied as directed 
sprays to the base of the crop plants and evaluate their potential for weed 
control effectiveness and crop phytotoxicity. Treatments were applied post
emergence to the weeds with a CO 2 backpack sprayer in 50 gallons per acre spray 
volume when the crop was in the four to six true-leaf stage of growth. After 
treatment, all sprays were then incorporated into the top two to three inches of 
soil with the grower's power tiller. The soil type was a Barns clay loam and 
furrow irrigation followed six days after treatment. Weed control and crop 
phytotoxicity ratings were made on June 15, 1987, and again on June 21, 1987. 
EPTC (Eptam) gave the best overall weed control of all species within the trial, 
followed by the combination of chloramben (Amiben) + pebulate (Tillam), 
diethatyl-ethyl (Antor) alone, and acifluorfen (Tackle) alone. Acifluorfen gave 
the best nightshade control, but was weak on yellow nutsedge. Oxadiazon 
(Ronstar) caused considerable crop injury, particularly at the high rate, and 
some crop damage occurred with the use of chloramben DS alone or in combination 
with pebulate. (University of California Cooperative Extension, Sacramento 
County, 4145 Branch Center Road, Sacramento, CA 95827) 

A layby-incorporated weed control trial in processing tomatoes 

WEED <XN.lB)L1 'lUVt'l'01 
BLACK YELLQ>l PBY'ID'IDXICITY 

NIGHTS8ADE PURSLANE RJTSEDGE RA"rIK; 
'l'RF.A'lItFBr RATE lb/a 6/15 6721 6/15 6721 6/15 6721 6/15 6721 

CIPC 4 8.0 8.5 7.0 6.3 5.1 4.0 1.5 1.4 
EPTC 3 7.6 8.3 7.6 8.0 7.8 8.6 1.2 1.2 
oxadiazon 1 6.1 7.1 5.8 7.3 6.1 6.4 3.1 2.1 
oxadiazon 2 6.6 7.4 6.9 7.0 5.8 5.8 5.6 3.7 
acifluorfen 1 7.6 9.2 7.1 8.0 6.8 6.4 1.5 1.5 
diethatyl-ethyl 4 8.0 8.3 6.3 7.3 6.6 7.5 1.6 1.3 
chloramben DS 6 7.0 7.8 6.6 6.8 6.0 6.5 2.4 2.1 
chloramben DS + 6 

pebulate 6 8.0 8.1 7.6 7.5 8.4 7.9 2.8 2.5 
Control 1.0 1.8 0.8 1.3 1.2 2.3 0.7 0.9 

Average of four replications: 0 = no weed control, no crop damage 
10 = complete weed control, crop dead 
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Layby herbicides in processing tomatoes. Orr, J.P., Stucki, L.F., and 
Mullen, R..J. On July 10, 1987, 6203 process ing tomatoes were planted at 
Cosumnes River College Research Farm in a clay loam soiL Upon reaching the 
five-leaf stage and at a height of six inches, layby herbicides were applied to 
the tomato plants. Granular application was applied by using a ACME Spred-Rite 
granular spreader. Liquid applications were applied at 30 PSI and 30 gal./A by 
a CO 2 backpack sprayer. All treatments were replicated four times in a 
randomized plot design. Treatments were sprinkler incorporated. No weeds were 
present in the trial. Fresh weights were taken on September 17, 1987. The 
tomato plants were cut at ground level and weighed for each treatment involved 
in the trial. 

Oxadiazon 2%G showed excellent yield overall with little vigor reduction 
and no phytotoxicity. Diethatyl when applied over the top caused vigor reduction 
and phytotoxicity it was much lower when directed. Oxadiazon 2E caused 
unacceptable damage along with pronamide and chloramben at the higher rates and 
acifluorfen at the 1.51bs/A rate . (University of California Cooperative 
Extension, Sacramento County, 4145 Branch Center Road, Sacramento, CA 95827) 

Lay by herbicides in processing tomatoes 
FRBSD WT. SIG. 

CHElUCAI, & RAm APPLI YIELD DIF. STANDI VIQ'EI PEri'ID-I 

KHruI.ATIW lb ai/a CATIW T/a Nr 5% RIDJCTIW RID.JCTICfi roXICITY 

oxadiazon 2%G 2.0 Overtop 79.38 A 0.0 0.0 0.0 
diethatyl 4E 4.0 Overtop 73.76 AB 0.0 3.8 3.3 
oxadiazon 2%G 3.0 Overtop 73.65 AB 0.0 LO 0.0 
diethatyl 4E 4.0 Directed 71.76 AB 0.0 1.0 0.0 
oxadiazon 2%G 4.0 Overtop 70.67 AB 0.0 1.0 0.0 
diethatyl 4E 2.0 Overtop 70.24 AB 0.8 3.0 2.5 
acifluorfen 2E 0.5 Directed 65.55 ABC 0.5 0.8 0.0 
diethatyl 4E 2.0 Directed 56.01 ABCD 0.0 2.0 0.5 
pronamide 
+ X77 50W .5%+.5% Overtop 50 0 57 OCDE 0.0 5.8 5.5 

oxadiazon 2E 2.0 Directed 49.04 BCDE 1.8 5.3 5.0 
oxadiazon 2E 4.0 Directed 41.92 CDE 4.8 8.0 8.0 
acifluorfen 2E 1.0 Directed 40.55 CDE 0.0 3.8 0.0 
ch10rarrben 10%G 2.0 Overtop 40.51 CDE 0.5 2.0 0.5 
chloramben 10%G 4.0 Overtop 40.33 CDE 0.0 5.8 3.3 
acifluorfen 2E 1.5 Directed 37.06 DE 0.5 4.5 2.3 
chloramben 10%G 6.0 Overtop 28.09 E 0.8 5.5 5.0 
pronamide 1.0% 

+ Y:77 50W 0.5% Overtop 25.91 E 0.0 7.3 8.0 
Control ----- 78.66 A 0.0 0.0 0.0 

0 no crop damage cv = 30.0257 
10 = crop dead LSD = 10.9612 
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Control of purp le nutse dge in bermuda swards. Cudney, D. 
W., Clyde Elmore, and John Vandam. Purple nutsedge is a 
serious weed pest in warm season turf in the lowe r desert 
valleys of souther n Ca liforn i a. This perennial weed 's growth 
cycle is perf ectly matched t o the growt h cycle of warm season 
turf speci es such as bermuda . The commonly used post emergence 
herbicides wh ich give s ome control of yellow nutsedge do not 
give adequate contro l of pu r ple nutsedge. Two tri a ls were 
established on golf cour s e s infes t ed with purple nutsedge 
southeast of Palm Spring s in the La Quinta a rea. Both trials 
were loc a ted on ber mudag rass f airways 0 The postemergence 
herbicides were applied wi t h a consta nt pre s s ure CO2 backpack 
sprayer. A spray volume o f 48 5 liters per hec tare was used and 
all treatment s wer e repl icate d three t imes in both trials. The 
first trial a t PGA west wa s fi rst sprayed on March 20th. The 
second application was made on March 31st and the plots were 
last evaluated two months a ft e r the first treatment. The 
second tr i al located at Cathedral Canyon was first treated on 
July lot h . Di ff i culty with the irrigation system i n the plot 
area i n August and September did not allow the second set of 
treatme nts to be made . The pos temergence herbicides tested 
were: MSMA (2.2 kg ai/ha ), bentazon (1.7 kg ai/ha), imazaquine 
(.28 and .4 3 kg ai/ha ), a nd imazaquine plus MSMA (.43 + 2.2 kg 
ai/ha). All t reatme nts except imazaquine at the lower rate were 
intended t o be compared a s s ingle treatments and as sequential 
application s where a s econd application followed the first ten 
days later. 

Phytotoxic ity r atings were highest in the Cathedral Canyon 
site (table 1 .) . This was a s might be expected due to the fact 
that the Cathedral Canyon p lots were applied later in the 
summer when t e mperature s were higher and plant stress was 
greater. However phyt otoxic ity was not high enough to cause 
concern a nd the bermudagrass soon recovered. MSMA and MSMA 
combinatio n s with i mazaquine had the highest phytotoxicity 
ratings . 

The short term of the Cathedral Canyon trial did not allow 
full expr ession of the i mazaqu i ne plots due to the slow action 
of this herb i cide and the necessity of early t e rminat ion of the 
trial. MSMA a nd MSMA p lus imazaquine had the best purple 
nutsedge c ontrol r atings in the Cathedral Canyon trial. 

The control of pu rpl e nuts edge in the PGA West trial table 
2.) was marg inal eve n with the best treatments. The 
combination of MSMA plus imazaquine applied twice ten days 
apart \'las the best over a l l treatment. This treatment shows 
promise but needs further study. (U.C. Coop. Ext., Riverside, 
CA 92521) 
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Table 1. Ie control, Cathedral Canyon (La Quinta) 

MSMA 2.2 2.2 7.6 
bentazon 1.7 0.1 3.0 
bentazon 1.7 0.5 5.0 

0.28 1.1 2.5 
imazaquine 0.43 0.7 4.0 
imazaquine 0.43 1.1 2.5 
imazaquine+MSMA 0.43 + 2.2 2.5 6.7 
imazaquine+MSMA 0.43 + 2.2 2.7 7.3 

0 

LSD .05 1.0 1.8 

Table 2. nuts control, PGA West (La ) 

MSMA 2.2 0.3 1.0 0.0 3.6 
MSMA * 2.2 0.0 3.6 1.0 4.6 
bentazon 1.7 0.0 4.6 0.0 3.0 
bentazon * 1.7 0.0 4.3 0.3 4.6 
imazaquine .28 0.0 0.3 0.0 1.6 

.43 0.0 0.3 0.0 2.6 

.43 1.0 0.6 0.7 4.0 
.43 + 2.2 1.3 0.6 0.7 5.3 

imazaquine+MSMA * .43 + 2.2 0.3 2.3 1.3 7.3 

0.3 

LSD .05 0.5 1.5 0.8 1.6 

0 
a 

no 
no 

ury, 10 = all be 
control, 10 = all weeds dead 

dead 

* application first on 3/ + second application on 
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Tolerance of zoysia to selected preemergence herbicides. 
Cudney,D.W., Clyde Elmo r e,Victor Gibeault and Stephen 
Cockerham. A new, s uperior variety o f zoysia has been released 
by the University of California. Zoysia has not been commonly 
grown in Southern Cal i fo r nia. Therefore it is important to 
evaluate the t o l erance of the new zoysia variety to the 
commonly used preemergence turf herbicides. 

Preemergence herbicides were applied on August 4th to a 
sward of zoysia which had been harvested five weeks previously 
for sod. The preemergence herbicides were applied using a cO2 
constant pressure backpack sprayer with a spray volume of 280 
liters per hectare . The preemergence herbicides included: 
benefin (3.4 and 6.7 kg ai/ha), bensulide (11.2 and 22.4 kg 
ai/ha), pendime t halin (2 .2 and 4.5 kg ai/ha), prodiamine (2.2 
and 4.5 kg ai/ha ) , oxadi a zon (2.2 and 4.5 kg ai/ha), atrazine 
(1.1 and 2.2 kg ai/ha ), benefin plus trifluralin (1.5 plus .75 
kg ai/ha), benefin p l u s oryzalin (1.1 and 1.1 kg ai/hal and 
benefin plus oxadiazon (1.1 and 2.2 kg ai/hal. All treatments 
were replicated four times . 

The plots were evaluat ed on August 12th and August 26th 
for color (phytotoxicity) and on September 1st root length 
measurements were made to evaluate the effect of the 
preemergence herbicides on zoysia root development. 

There were no d i f ferences among treatments for color 
ratings for either eva luation date except for the atrazine 
treatments which s h owed a significant reduction in color 
(yellowing) for both evaluation dates. Root growth one month 
after treatment averaged two centimeters at the fourth node 
from the shoot apexe s in t he untreated plots. Oxadiazon and 
atrazine treatment did not significantly reduce root length. 
Benefin at the lower rate of application (3.4 kg) resulted in a 
slight reduction in r oot length. The high rate of benefin and 
both rates of bensulide, pendimethalin and prodiamine reduced 
root length. The combination treatments of benefin plus 
trifluralin, benefin plus oryzalin, and benefin plus oxadiazon 
all reduced root length. This study indicates the need to be 
aware of possible b e low ground effects of the use of 
preemergence herbicides which could slow regrowth of sod swards 
between harvests. (Un iversi ty of California Cooperative 
Extension, Riverside, CA 92521) 
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Zoysia preemergence tolerance 

Avg. Root 2/ 
Rate 	 1/ 1/ Length (c~) 

Treatment Kg/ ha Co l or 8/12/87- Color 8/26/8- 9/1/87 
benefin 3.4 8.0 8.0 1.3 
benefin 6.7 8.0 8.0 0.7 
bensulide 11.2 8.0 8.0 0.4 
bensulide 22.4 8.0 8.0 0.1 
pendimethalin 2.2 8.0 8.0 0.2 
pendimethalin 4.5 8.0 8.0 0.2 
prodiamine 2.2 8.0 8.0 0.2 
prodiamine 4.5 7.7 8.0 0.1 
oxadiazon 2.2 8. 0 8.0 1.8 
oxadiazon 4.5 8.0 8.0 1.8 
atrazine 1.1 700 7.7 1.6 
atrazine 2.2 5.2 6.5 1.7 
Teama 1.5 + .75 8.0 8.0 0.8 
XLb 1. 1 + 1. 1 8.0 8.0 0.2 
Regalstar C 1. 1 + 2.2 8.0 8.0 0.8 

check 	 8. 0 8.0 2.0 

LSD .05 	 0.5 0.3 0.4 

1/ 	Color of zoysia in the plot as determined by the following scale: 1 
yellow, 9 = dark green. 

2/ 	Avg. length of roots (cm) emerging from the fourth node from the apex of 
ten randomly selected stolens per plot. 

a benefin + trifluralin 
b benefin + oryzalin 

benefin + oxadiazon 
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Tolerance of zoysia to selected postemergence herbicides. 
Cudney,D.W., Clyde Elmore,Victor Gibeault and stephen 
Cockerham. A new, superior variety of zoysia (El Torro) has 
been released by the University of California. Zoysia has not 
been commonly grown in Southern California. Therefore it is 
important to evaluat e the tolerance of the new zoysia variety 
to the commonly used postemergence turf herbicides. 

Postemergence herbicides were applied on August 4th to a 
sward of zoysia which had been established for approximately 
one year. The postemergence herbicides were applied using a 
CO2 constant pressure backpack sprayer with a spray volume of 
465 liters per hectare. The postemergence herbicides compared 
included: 2,4-D (1.1 and 2.2 kg ai/ha), dicamba (1 . 1 and 2.2 kg 
ai/ha) I MSMA (2. 2 and 4.5 kg ai/ha), 2, 4-d plus MCPP plus 
dicamba (1.5 + .73 + .12 and 3.0 + 1.5 + .24 kg ai/ha), 
triclopyr (.56 and 1.12 kg ai/ha) , bromoxynil (1.12 and 2.24 kg 
ai/ha), bentazon (1.12 and 2.24 kg ai/ha), triclopyr plus 2,4-d 
(.56 plus 1.12 and 1.12 plus 2.24 kg ai/ha), chlorflurenol plus 
dicamba ( . 56 plus .56 kg ai/ha) , chlorflurenol plus triclopyr 
(.56 plus .56 kg a i/ha) and imazaguine (.43 kg ai/ha). All 
treatments were replicated four times. 

The treatment s we re applied on August 28th and evaluated 
for zoysia phytotoxicity on september 1st and September lOth. 
The plots were left unmowed for two weeks after treatment so 
that regrowth measurements (height) could be made (September 
lOth) • Color evaluation was made September 14th. The plots 
were mowed on September 15th and then left unmowed for four 
weeks so that an estimate of seedhead suppression could be 
made. Some zoysia cultivars produce an extensive array of 
seedheads if left unmowed for more that two weeks during the 
growing season. It had been noted that some postemergence 
herbicides could suppress this seed head production. On 
October 14th seed head counts were made by randomly placing ten 
centimeter rings wi thin the plots and counting the number of 
seed heads within each ring. Averages of three counts per plot 
were taken. 

Zoysia phytotoxicity ratings taken four days after 
treatment showed that the high rates of dicamba, bromoxynil and 
triclopyr plus 2, 4-D were causing significant phytotoxicity. 
Two weeks after treatment the second pytotoxicity evaluation 
showed that recovery had taken place and only plots which had 
received the high rate of MSMA were showing discoloration. No 
phytotoxicity symptoms were evident in the zoysia three weeks 
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after treatment. 
Regrowth measurements taken two weeks after treatment 

showed that all herbicides and herbicide combinations with the 
exception of bromoxynil and bentazon tended to produce a 
temporary reduction i n growth. This was particularly evident 
at the higher rate of a pplica tion. 

There was no significant difference in color 16 days after 
application. Seed head counts were reduced by some herbicide 
applications. The 2, 4- D, 2,4-D plus MCPP plus dicamba, and 
triclopyr plus 2,4 -D treatments had the lowest seed head 
counts. Although some significant seed head suppression was 
evident, it was not enough to be aesthetically effective by 
preventing seed h e ad formation. (University of California 
Cooperative Extension , Riverside, CA 92 521) 
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postemergence tolerance. U.C. Riverside 

Seed Head 

•
2.4-D 2.24 1.2 .2 2.6 
Dicamba 1.12 1.2 1.2 2.8 
Dicamba 2.24 3.2 .2 3.3 
MSMA 2.24 0.6 1.5 2.7 
MSMA 4.48 2.1 2.0 3.0 

+.73+.12 1.2 .2 3.0 
+1.46+.24 2.2 .3 2.8 

0.56 1.0 .7 3.2 
Triclopyr 1.12 1.3 1.2 3.0 

1.12 2.5 0.0 4.0 
2.24 4.6 0.0 3.7 

Bentazon 1.12 0.1 0.0 1•• 1 
Bentazon 2.24 0.3 0.0 4.0 
Tric10pyr 
+2.4-D 0.56+1.12 1.2 .6 3.6 

Triclopyr 1.12+2.24 4.1 1.7 2.8 
+2.4-D 

0.56+0.56 1.3 0.0 3.8 
0.56+0.56 1.0 0.0 3.6 

aquine 0.38 1.0 1.0 3.0 
Check a a 4.0 

1 Chlorflurenol + Dicamba 
2 Chlorflurenol + Triclopyr 
3 2.4-D + MCPP + Dicamba 
4 2,4-D + MCPP + Dicamba 
5 Phytotoxicity where 0 = No effect and 10 all 

1 . 
2.2 16.0 
2.7 15.5 
3.0 20.5 
2.0 24.7 
2.7 31.5 
2.7 13.2 
2.5 14.5 
2.7 20.2 
3.7 21.7 
3.0 20.0 
3.2 21.7 
3.2 25.5 
3.0 22.7 

3.5 16.2 
4.0 14.5 

2.0 20.0 
2.7 28.5 
3.0 34.0 
2.7 32.0 

ns 

dead 
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o Elmore, Roncoroni. 
study Has a Kentucky bluegrass, ryegrass, and 
creeping bent grass at the Haggin Oaks Country Club n 
Sacramento, California. Several herbicides were tested for their 
effectiveness in the control of broadleaf plantain (PIa ..""_.;.;• ...;..c __ 

white clover Trifolium repens) and dandelion ~T,~~~~= 
-_._._...... ). The herbicides ,4-D oil soluble amine 

Emulsamine E-3), chlorflurenol (Breakthru), triclopyr ester 
(Turflon), triclopyr amine, 2,4-D + MCPP + dicarnba (Trimec), 
dicamba (Banvel), quinclorac (BAS 5140H), and clopyralid 
(Lontrel) were used alone and in combination. 

Herbicides were applied on June 3, 1987, using a C02 
pressurized backpack sprayer, with three 8004 flat fan nozzles 
delivering 50 gpa of water at 30 psi. Plots 10 ft. by 10 ft. 
were replicated 4 times in a randomized complete block design. 
Soil was moist and irrigation was v-lithheld for approximately 40 
hours. 

Two weed control evaluations were taken, the first on June 
19, and the second on July 31,1987. Phytotoxicity evaluations 
\iere taken on June 19, The herbicide treatments shoVied no 
significant effect on the turf, with the exception of triclopyr 
(amine or ester) injurying creeping bentgrass. Dandelion 
control was evaluated June 19; this weed was not widely 
distributed within the plot and no conclusive results can be made 
from this evaluation, but it appears that this weed was not 
controlled with quinclorac or 0.5 Ib/A of chlorflurenol. 

The study site was heavily populated with white clover and 
broadleaf plantain. Early control of white clover was apparent 
with the combination of triclopyr ester + chlorflurenol, 
triclopyr ester + clopyralid and chlorflurenol + dicamba. July 
31 evaluations showed 90% or better control of white clover by 
all treatments except, 2,4-D and triclopyr (both amine and ester) 
alone. 

Broadleaf plantain control (greater than 65%) was achieved 
with 2,4-D + MCPP + dicarnba, triclopyr ester + chlorflurenol, 
triclopyr ester + clopryalid, and to a lesser extend by triclopyr 
and clopyralid separately on June 19. Better than 85% control of 
the broadleaf plantain was observed from chlorflurenol plus 
triclopyr ester, triclopyr ester + clopyralid 0.5 lbs + 0.5 Ibs, 
triclopyr ester + dicamba + chlorflurenol, 2,4-D + mecoprop + 
dicamba and triclopyr alone on July 31. (University of 
California, Davis, CA 95616) 
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-------------------------------------------------------------------------------------------------------------------------

BROADLEAF WEEDS 

_______________~~~!QS~_~L!~L~Z_______________ _~!~~nq!_ZL~~L~Z__ 
_________~~_f~Q~~~!_________ __~~_£2ntr2!___ 

Rate/A White Broddleai White Br~dledi 

Herbicide (lb) phytotoxicity clover pldntain Dendelion clover plontain 

1. 	 2.4-D oil soluble a~ine 1.0 1.0 3 . 2 6.2 9.2 5.7 9.3 
(WEeder E.ul~ine E-3) 

2. 	 chlorilurenol (Bredkthru) 0.5 1.5 3.0 2.5 2.0 9.0 3.0 
3. 	 chlorflurenol 1.0 1.25 04.8 3.3 10.0 9.2 5.5 

4. 	 triclopyr eater (Turilon) 0.5 3.8 7 . 0 6.8 10.0 7.5 8.8 
5. 	 triclopyr a~ine (Garlon) 0.5 3.5 6. 2 7.0 10.0 04.3 8.5 

O. 	 2.04-D. KCPP. dica~ba 1.01 .. 0.5<1 .. 2.0 6.0 8.5 10.0 9.8 10.0 
(Tri.ec) 0.1 

7. 	 triclopyr eater .. chlorflurenol 0.5 • 0.5 3.2 8.8 7.8 10.0 9.8 8.7 
...... 
~ 

8. triclopyr ester • dica.be .. 0.25 • 0.25 • 2 . 8 6.8 5.0 10.0 10.0 9.0 
w chlorflurenol 0.5 

9. 	 dico.be (Bonvel) 0.25 1.2 7.0 04.5 10.0 9.0 4.6 

10 . 	 quinclordc (BAS-5140H) 1.5 1.0 7.2 4.0 6.0 10.0 3.8 
11. 	quinclorac 1.0 1.8 4.0 2. 0 10.0 3.2 

12. 	quinclordc .. chlorflurenol 0.5 .. 0.5 2.2 6.0 5.0 9.3 10.0 5.0 

13. 	 triclopyr eater .. clopyralid 0.25 .. 0.25 2.2 8.0 4.5 10.0 10.0 6.2 
14. 	triclopyr ester" clopyral1d 00.5 • 0.5 2.2 8.8 9.0 10.0 10.0 9.8 

15. 	clopyrdlid ( LontreD 0.5 1.2 7.5 6.8 10.0 10.0 7.2 

16. 	chlorflurenol .. dica~ba 0.25 • 0.25 1.2 8.5 6.2 9.8 10.0 7.6 

17. 	chlorilurenol • triclopyr 0 . 25 .. 0.25 2 . 5 5.5 4.8 9.5 10.0 8.S 

18. 	control 1.0 1.0 1.0 1.0 2.0 2.8 

All rdting8 dveroges of 4 replications 

PbytotoY~city: 1 no effect, 10 dead plant. 

Weed Control: 1 = no control, 10 : co.plete control. 




1 

, 
y weed found 

It is especi ly troublesome groundsk since it emerges
long period of time so applications of nonresidual herbici are 
ineffective. Chlorsulfuron was applied in late fall to 0.5 by 20 m plots 
with a single nozzle sprayer in 14 gpa 40 psi on October 30, 1986. The 
pl were 1 in Kentucky blue-grass L.) sod along 
sidewalk edges in an area heavily ed ans. There were 3 
replic ons per treatment. 

Chlorsulfuron provided excellent residual control of prostrate
knotweed 9 months after application. There was no i ury to Kentucky 
blue-grass. This treatment will provide residual control of prostrate
knotweed and can be applied during a convenient time of the (Montana
Agric. Exp. " Bozeman, MT 59717.) 

Prostrate knotweed control with chlorsulfuron 

.063 96 83 


.125 99 97 


.25 100 100 


Average three repl ic ons. 
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~0_:>_~!!!.~B.~£~~~~~~l__~f.~~~E.l.'2.B._~9..9..9..~9..!:..!:.~_l_ ( 0 xa 1 i s cor n i cuI a t ~ )
i ~__~~_r mu_c!...~fi.!"_a s .~ u r f . Mi c h ell e LeSt ran g e~n de. L. Elm 0 r e . 
Creeping woodsorrel (Q~lis cornicul~~ L.) is a common perennial 
broadleaf weed in turf grass. It spreads rapidly from seed and 
stems that root at the nodes. It is found growing in turf with a 
high or low level of maintenance. 1\.n established bermudagrass 
(f1.~9..9..9..~ i~£~1.l9..~) t u r f sit e t hat was i n f est e d wit h mat u r e 
creeping woodsorrel at the Tulare Golf Course was selected to 
evaluate post emergence broad leaf herbicides. 

The ester formulation of the herbicide triclopyr was 
compared to the amine formulation. Triclopyr ester was also 
evaluated in combination with chlorflurenol or clopyralid. A 
combination of herbicides, 2,4-D, mecoprop, dicamba and MSMA 
(Quadmec), and the herbicide quinclorac plus nonphytotoxic oil 
was also evaluated. The herbicides were applied in 50 gpa water 
at 30 psi April 21, 1987 to plots arranged in a randomized block 
design with four replications. Watering was withheld for 48 
hours to maximize herbicide uptake. 

Weed control was visually evaluated May 22, June 15, August 
7 and October 2!I, 1987, however, since the control was consistent 
from date to date only Hay and October are shown. No 
phytotoxicity was observed. 

OXALIS CONTROL IN BERMUDAGRASS TURF 

Creeping woodsorrel control 1 

Treatments Rate (Ib/A) 5/22/87 10/24/87 
--.- -~--- ..--.------- - ---.---.--- .--------- -~ ------------- - -----------.---

triclopyr ester 0.5 9. 3 9.0 
triclopyr amine 0.5 6.8 8.9 
triclopyr amine 0.75 8.6 9 • !l 
triclopyr ester + 0.25 + 0.25 9.8 10.0 

chlorflurenol 
triclopyr ester + 0.5 + 0.5 9.8 9.8 

chlorflurenol 
triclopyr ester + 0.25 + 0.25 6.3 7.5 

clopyralid 
triclopyr ester + 0.5 + 0.5 9.9 9. 9 

clopyralid 
2,4-D + mecorop + 0.8 + 0.8 + 3.9 9. 6 

dicamba + l'ISl'1A 0.2 + 3.0 
quinclorac + BAS 090 2.0 + 0.25% 2.0 5. 3 
untreated 2.8 5.4 

1 Weed control: = no control; 10 = complete control 
LSD .05 treatments 1 • 2 2. 1 

(continued) 
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The triclopyr amine formulation was not as effective at an 
equivalent rate (0.5 lb/A) as the ester formulation. Triclopyr 
ester plus chlorflurenol combinations (0.25 + 0.25) or (0.5 + 
0.5) gave greater than 95 percent control of cre-eping woodsorrel. 
When triclopyr ester was used in combination with clopyralid 
(0.25 + 0.25) control was inadequate, however at the 0.5 + 0.5 
Ib/A rates there was almost complete control. 

The mix t u reo f 2 , 4 - D , m e cop r 0 p , d i cam b a and M S t4 A g a v e 
excellent control in this study. The combination without MSMA in 
previous work had not given control, thus it was not included in 
this study. Quinclorac at 2 Ib/A plus nonphytotoxic oil at 0.25% 
v/v did not give effective creeping woodsorrel control. 
(University of California, isalia, CA 93291' and University of 
California, Davis, CA 95616 ) 
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PROJECT 5. 


WEEDS IN AGRONOMIC CROPS 


Doug rson - Project Chairman 
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Evaluation of herbicide treatments in dormant alfalfa. Arnold, 
R.N., E.J. Gregory and D. Smeal. Research plots were established 
on December 17, 1986 to evaluate the efficacy of herbicide treatments 
for weed control in dormant alfalfa (var. Lanhonton). Soil type 
was a Persayo-Farb silty clay loam with a pH of 7.6 and an organic 
matter content of less than 1%. Individual plots were 12 by 30 ft 
in size with four repl ications arranged in a randomized complete 
block design. Treatments were applied with a C02 backpack sprayer 
calibrated to deliver 30 gal/A at 25 psi. 

Visual weed control and crop injury evaluations were made 
on May 7 and p lots harvested for y iel d June 1, 1987. Downy brome 
and tansy mustard infestations were heavy throughout the experimental 
area. Downy brome control was good to excellent with all treatments 
except norflurazon at 2.0 and 1.0 Ib ai/A; tansy mustard control 
was excellent with all treatments except norflurazon at 1.0 Ib ai/A. 
All treatments resulted in a higher protein content than the untreated 
check. (Agricultural Science Center, New Mexico State University, 
Farmington, N.M. 87499) 
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Herbicide evaluations in dor'mant alfalf~..J. 1987 

1
Ra te Crop - We ed Con tro l - 

Treatment Ib ai/A I njur'Y Do br Tamu Yiel ~ Protei n 

--------%---------	 ---%---
hexazinone 0.25 a 100 100 2050 20.9 
hexazi none 0 . 50 0 100 100 2308 20.0 
hexazinone 0.75 0 100 100 2235 20 .1 
metribuzi n 0.38 0 100 100 2148 20 .7 
metribu z in 0. 50 0 100 100 22 19 20 .8 
terbaci I 0.50 0 100 100 2202 19.8 
terbaci I 0 . 75 a 100 100 2 130 20.7 

....... 

+:> 	 terbaci I 1.00 0 100 100 1981 21.3 
l.D 	 diuron 3 . 00 0 99 100 2005 20 . 5 

norflurazon 4 .00 0 97 100 21 7 2 20.3 
metribuzin 0 .25 0 95 95 201 5 19. 7 
diuron 2 .00 0 93 100 2324 20.9 
norf I u razon 2.00 a 75 98 2430 15 .7 
norfl urazon 1. 00 a 60 80 2258 14. 8 
check a 0 2289 12 " 1 

lBased on a visual scale from 0-100, where 0 = no cont r o l or crop in ju ry a n d 100 d e ad plants. 

2Forage yields are expressed on a 20% mois i ure basis. 



Rhizome j ohnsongrass control in establ ished al fal fa 
1987. Cudney, D. W. and S. Orloff. Rhizome johnsongrass is 
highly competitive in established alfalfa. Johnsongrass can 
limit quality, reduce alfalfa stand through competition, and be 
a serious problem in succeeding rotational crops. A trial was 
established in the high desert region of southern California to 
evaluate the effects of selective postemergence grass 
herbicides (sethoxydim, BAS 517, fluazifop-butyl, and 
clethodim) for the control of this perennial weed. 
Treatments were made using a CO2 constant pressure backpack 
sprayer. A spray volume of 235 l/ha using TJet 8003 XR flat 
fan nozzles was used. Plots measured 4.5 by 5 meters and the 
treatments were replicated four times. The herbicides were 
applied on July 2nd, following third cutting when the 
johnsongrass regrowth was 12 to 30 cm in height. All 
herbicides were applied at .28 kg/ha except for sethoxydim 
which was applied at .56 kg/ha. A second application was made 
to all plots on August 15th when the johnsongrass regrowth was 
7 to 20 cm in height. It was made at the same rate as the 
first and at half that rate. Johnsongrass control ratings were 
made on August 14th (prior to the second application) and on 
August 27th. 

Fluazifop-butyl was rated as the most effective herbicide 
after the first application. The control improved with all the 
herbicides after the second application. A reduced rate at the 
second application tended to reduce control except for 
sethoxydim, where the control was similar for both application 
rates. Fluazifop-butyl at the higher use rate was the only 
herbicide which controlled all the johnsongrass present. It 
was hoped that acceptable control could still be achieved by 
reducing the rate of the second application but this was not 
supported by these data. (University of California Cooperative 
Extension, Riverside, CA 92521) 
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Rhizome Johnsongrass control in established alfalfa 

Rate 	 4 27 

s 	 .56 + .28 4.8 7.5 
.56 + .56 7.8 

BAS 	 517 .28 + .14 5.5 7.3 
.28 + .28 8.3 

1 .28 + .14 8~3 8.9 
.28 + .28 10,,0 
.28 + .14 7.1 6 8 
.28 + .28 0.0 8.6 

check 	 O~O 0.0--_ ..... .-.

L.S.D. .05 	 0.8 1.3 

*Surfel added to all treatments at 2.3 l/ha 

o ::: No ury. 10 "" All weeds dead 
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Testing herbicides for spotted knapweed (Centaurea maculosa Lam.) 
control in alfalfa. Fay, P.K. and E.S. Davis. Alfalfa seed growers in 
several states are having difficulty with spotted knapweed seed contami
nation of alfalfa seed. Eight herbicides were tested to determine their 
effectiveness on the weed. The herbicides were appl ied at the rates shown 
(Table) on September 29, 1986 in 15 gpa to 7 by 25 foot plots in Gallatin 
Gateway, MT. Application was made with a C0 0 -pressured backback sprayer to 
a dormant, heavy infestation of spotted knapWeed. The plots were visually 
rates on 5-28, 7-18, and 10-20-87. 

Only hexazinone provided significant control of spotted knapweed. The 
current labeled recommendations for hexazinone on alfalfa permit an appli 
cation rate as high as 3 lb a.i./A. Further testing of higher rates of 
hexazinone should be conducted. (Montana Agric. Exp. Sta., Bozeman, MT 
59717.) 

Effect of 8 herbicides on spotted knapweed control the season after a 
fall-dormant application. 

Herbicide Rate 5-28-87 7 -18-87 10-20-87 
1b/A % 

metribuzin 0.5 10 13 7 
metr-ibuzin 0.75 10 12 7 
metribuzin 1.0 18 20 12 
hexazinone 0.5 38 35 45 
hexazinone 2.0 57 77 62 
terbacil 0.5 0 7 0 
terbac i 1 1.0 0 5 0 
diuron 1.6 0 7 0 
diuron 3.2 0 3 0 
atrazine 0.75 0 3 0 
simazine 1.0 0 8 0 
ethylmetribuzin 
cyanazine 
control 

1.0 
2.5 

0 
3 
0 

10 
3 
0 

0 
0 
0 

LSD .05 0 23 4 
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Establ i shed alfalfa weed control by pyridate . 
Lass, L., RoH. Callihan. The purpose of this experiment was 
to evaluate the effects of three rates of pyridate on 
established alfalfa. 

The experiment was established in 7 year-aId-alfalfa on 
April 22, 1987. The soil texture was silt loam. Plots s ize 
was 10 by 20 ft, "l'lith four replications in a randomized 
complete block design . The treatment consisted of a siagle 
application of pyridate WP (0.0, 0.9, 1.35, 1.8 lb a i/a). 

Treat ments were applied in 23 gal/a water carrier , with 
TeeJet 8002 nozzles at 43 psi., from a backpack sprayer 
operated at 3 MPH . The air temperature was 71 F, so il 
temperature was 65-55-50 F at depths of 0-3-6 inches 
respectively, and the RH was 66%. The sky was 50% c loudy and 
no de" present. Alfal fa was harves ted from a. 3 by 17 ft area 
within each plot on May 22 , 1987 at 5% bloom which was 30 
days after treatment. 

Chickweed (Ste11aria media (L.) Cyril1, (STEME) control 
wi th pyridate \-Jas not visible 8 days after sprayiLlg, but was 
controlled 22 days after application by pyridate (85 to 99 % 
p=O . 0001) . Shepherd 's purse (Capsella bursa-pastoris (L.) 
Medic ., (CAPBP» was significantly reduced by pyridate (45 to 
76 % P = 0.0056) , 

The alfalfa sho'wed some symptoms of herbicide stress in 
all of the pyridate treatments. Leaves present that were 
present at application had chlorotic tips 8 days after 
application; the symptom remained until cutting . The height 
of the alfalfa was reduced by 12% in all of the pyridate 
treatments. Fresh weight and dry weight of pyridate·treated 
alfalfa was 35% lower than the check at all pyridate rates. 
The yield reduction was probably a result of control of 
chickweed and shepherd's purse. Alfalfa moisture content in 
the pyridate-treated plots was not significantly different 
from the check . 

In swnmary, alfalfa treated with pyridate controlled 
chickweed and reduced shepherd's purse populations. The 
pyridate treatments caused some chlorosis of alfalfa leaves 
present at application . (Idaho Agricultural Experiment 
Station, Hoscow , Idaho 83843) 
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Effect of on established af1a1fa. 

Rate 1b ai/a 

Parameter 

1. Weeds 
a. 	 Purse (%)1 

4/30/1987 (P) 0.0056 100 a 55 b 42 b 34 b 
5/14/1987 ( - 0.0003 100 a 25 b 34 b 24 b 

b. 	 Chickweed (%)1 
4/30/1987 - 1. 0000 100 a 100 a 100 a 100 a 
5/14/1987 (P) 0.0001 100 a 15 b 2.5 c 0.25 c 

2. Alfalfa 
a. 	Chlorosis (%)2 

4/30/1987 (P) - 0.0001 a a 58 b 62 b 63 b 

b. 	Height (cm) 
5/14/1987 (P) = 0.0221 65.1 a 56.9 b 57.5 b 57.5 b 

c. 	Fresh ~vt. 

5/22/1987 ( - 0.1121 9.16 a 5.95 ab 5.84 ab 5.28 b 

d. Dry wt. 
(P) 	= 0.0218 2.68 a 1. 87 b 1. 83 b 1.71 b 

e. Moisture (%) 
(P) 	= 0.9366 0.31 a 0.317 a 0.32 a 0.33 a 

response is reflected as estimated biomass, expressed as 
a percent of check. 
2Chlorosis is shown as the estimated percent of leaves 

than 25% of leaf 
two means within columns a common letter are not 

s different at the 5% level of significance, 
using LSD. 



Evaluation of postemergence applications of AC-263,499 in seedling 
alfalfa. Miller, S.D. Research plots were established at the Torrington 
Research and Extension Center, Torrington, WY, to evaluate weed control and 
alfalfa tolerance with postemergence applications of AC-263,499 alone or in 
combination with herbicides for grassy weed control. Plots were established 
under sprinkler irrigation and were 9 by 45 ft in size with three replications 
arranged in a randomized complete block. Alfalfa (var. Pioneer 526) was 
planted in a sandy loam soil (73% sand, 18% silt and 9% clay) with 1.6% 
organic matter and a 7.4 pH May 8, 1987. Herbicide treatments were applied 
broadcast with a CO 2 pressurized six-nozzle knapsack sprayer delivering 10 gpa 
at 40 psi June 16 (air temp 80 F, relative humidity 59%, wind calm, sky partly 
cloudy and soil temp - 0 inch 78 F, 2 inch 69 F and 4 inch 69 F) to 2 to 4 
inch alfalfa and 1 to 4 inch weeds or June 25, 1987 (air temp 82 F, relative 
humidity 44%, wind NW 2 mph, sky clear and soil temp - 0 inch 84 F, 2 inch 79 
F and 4 inch 72 F) to 4 to 6 inch alfalfa and 4 to 8 inch weeds. Visual weed 
control and crop damage evaluations were made July 14 and plots harvested for 
yield July 31, 1987. Weed infestations were heavy and uniform throughout the 
experimental area. 

Slight alfalfa injury (less than 5%) was observed with bromoxynil; 
however, alfalfa stand was not reduced. All herbicide treatments increased 
alfalfa yield compared to the weedy check and were highest in plots treated 
with AC-263,499. Weed size at the time of treatment did not greatly influence 
weed control. Green foxta il (SETVI) control was 90% or greater with all 
treatments except AC-263,499 at 0.032 lb/A without oil concentrate, bromoxynil 
and 2,4-DB. Redroot pigweed (AMARE) control was 90% or greater \vith all 
treatments except bromoxynil. Common lambsquarters (CHEAL) control was not 
adequate with any treatment except bromoxynil or 2,4-0B. (Wyoming Agric. 
Exp. Sta., La rami e, vJY 82071 SR 1507.) 
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Postemergence ications of in seedling alfalfa 

3 

Rate injury stand red yield AMARE CHEAL SETVI 
lb ai/A % % lb/A % % % 

AC-263,499 0.032 0 0 3228 96 13 84 
AC-263 0.063 0 0 3515 96 17 93 
AC-263,499 0.094 0 0 3402 100 27 92 
AC-263,499 + oc 0.032 0 0 3311 98 38 97 
AC-263,499 + sethoxydim + oc 0.032 + 0.2 0 0 3383 100 27 93 
AC-263,499 + fluazifop + oc 0.032 + 0.3 0 0 3436 100 27 100 

+ quizalofop + oc 0.032 + 0.1 0 0 3466 100 43 100 
AC-263,499 + hal + oc 0.032 + 0.1 0 0 3435 100 30 100 
AC-263,499 + fenoxaprop + oc 0.032 + 0.2 0 0 3421 100 37 100 
bromoxyni 1 0.25 2 0 2612 63 91 0 
2 1.0 0 0 3054 90 93 0 

AC-263,499 0.032 0 0 3175 99 10 80 
AC-263,499 0.063 0 0 3239 100 0 92 
AC-263,499 0.094 0 0 3368 99 33 96 

+ oc 0.032 0 0 3183 100 30 93 
AC-263,499 + sethoxydim + oc 0.032 + 0.2 0 0 3367 100 23 96 
AC-263,499 + fluaziflop + oc 0.032 + 0.3 0 0 3345 100 35 100 
AC-263,499 + fluizalofop + oc 0.032 + 0.1 0 0 3285 100 37 99 

+ haloxyfop + oc 0.032 + 0.1 0 0 3270 97 23 100 
AC-263,499 + fenoxaprop + oc 0.032 + 0.2 0 0 3277 100 25 100 
bromoxyni 1 0.25 3 0 2434 23 99 0 
2 100 0 0 3058 99 100 0 

weedy check 0 0 2264 0 0 0 

1 .
Treatments applled June 16 and June 1987; oc At Plus 411 F at 1 qt/A 

2Alfalfa injury and stand reduction (red) visually evaluated July 14 and plots harvested 
July 31> 1987

3
Weed control visually evaluated July 14, 1987 

156 




----

Wild proso millet and broadleaf weed control -in seedling alfaHa. 
Miller, S.D. A series of postemergence herbicide treatments were applied at 
Wheatland, WY, to evaluate their efficacy for weed control in newly seeded 
alfalfa (var. Apollo II). The alfalfa was seeded May 15 and posternergence 
treatments applied July 2, 1987 (air temp 83 F, relative humidity 34%, wind 
calm, sky partly cloudy and soil temp - 0 inch 83 F, 2 inch 90 F and 4 inch 85 
F) to 6 to 9 inch alfalfa and 12 to 14 inch weeds. Plots were established 
under irrigation and were 9 by 30 ft with three replications arranged in a 
randomized complete block. The herbicides were applied broadcast with a CO 2 
pressurized six-nozzle knapsack sprayer delivering 10 gpa at 40 psi. The soil 
was classified as loam (54% sand, 30% silt and 16% clay) wi t h 2.1 % organic 
matter and a 7.7 pH. Visual weed control ratings were made July 23 and August 
24 and visual crop damage evaluations July 23. 1987. Wi ld prosQ millet 
(PANMI) and common sunflower (HELAN) infestations were heavy and buffalobur 
(SOLCU) infestations moderate throughout the experimental area. 

No crop injury or stand reduction vias observed \lJith any treatment. Wild 
pros~ millet control was 90% or greater with all treatments except AC-263,499, 
fenoxaprop and quizalofop alone or in combination and broadleaf weed control 
90% or greater with all treatments containing AC-263,499 when evaluated seven 
weeks after herbicide application. Wild proso millet control with quizalofop 
and fenoxaprop was 10 to 17% lower and broadleaf weed control with AC-263.499 
6 to 18% higher at the seven than three week evaluation. (Wyoming Agric. 
Exp. Sta .• Laramie, WY 82071 SR ~. ) 

Weed cent ro1 in seedling alfalfa 

3
Weed Control 

2
Alfalfa 3 wk 7 wk 

Rate i nj ury stand red PANMI HELAN SOLCU PANMI HELAN SOLCU
1

Treatment lb ai/A % 96 % % 96 % % % 

sethoxydim + oc 0.2 0 0 90 0 0 92 0 0 
sethoxydim + oc 0.3 0 0 94 0 0 93 0 0 
BAS-517 + oc 0.15 0 0 98 0 0 94 0 0 
quizalofop + oc 0.15 0 0 94 0 0 82 0 0 
fenoxaprop + oc 003 0 0 94 0 0 77 0 0 
AC-263,499 + ec 0.094 0 0 55 85 /5 53 93 92 
sethoxydim + AC-263,499 + oc 0.3 + 0.094 0 0 94 87 75 93 93 93 
BAS-517 + AC-263,499 + oc 0.15 + 0.094 0 0 99 87 78 100 96 92 
quizalofop + AC-263,499 + oc 0.15 + 0.094 0 0 82 87 77 70 93 92 
fenoxaprop + AC-263,499 + oc 0.3 + 0.094 0 0 80 87 77 70 93 92 

weedy check ---------- 0 0 0 0 0 0 0 0 

2Treatments applied July 2, 1987; oc = At Plus 411 F at 1 qt/A 
3Alfalfa injury and stand reduction (red) visually evaluated July 23, 1987 

Weed control visually evaluated July 23 and August 24, 1987 
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~li 11 at 
the ion Center, Torrington, WY, to evaluate 
their efficacy for weed control in newly seeded alfalfa (var. Pioneer ). 

al 1 was May 8 and postemergence treatments applied June 10, 
1987 (air temp 82 F, ative humidity 30%, wind Wat 7 mph, sky rtly cloudy 
and soil temp 0 inch 80 F, 2 inch 70 F and 4 inch 70 F) to 2 nch alfal 
and 1 to 3 inch weeds, Plots were 9 by 45 ft wi three replications arranged 
in a randomized complete block. The herbicides were a lied broadcast with a 

surized six-nozzle knapsack sprayer delivering gpa at 40 psi. The 
so 1 was classi as a sandy loam (73% sand, 18% silt and 9% c1 ) with 1. 
organic matter and a 7.4 pH. Plots were sprinkler irrigated. V sual weed 
control and crop damage evaluations were made June 24 and plots harvested for 
yi d July 30, 1987. Weed infestations were heavy and uniform throughout 
experimental area. 

Alfal was inju 8 to 18% and stand reduced 3 to 8 % wi treatments 
containing bromoxynil. Alfalfa yiel ected weed control and/or crop 
injury and were highest in plots with AC- ,499. Green foxtail 
(SETVI) control was 90% or greater with all rates of sethoxydim, BAS-5 and 
AC-263,499. Common lambsquarters (CHEAL) control was 90% or greater with all 
rates of bromoxynil and 2,4-0B alone or in combination and with AC-263, at 
rates of O. lb/A or higher. Redroot pigweed (AMARE) control was 90% or 
greater wi 1 rates 263.499 2,4-0B alone or in combination with 
bromoxynil. (Wyoming Agric. " Laramie, WY 82071 1.) 
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Postemergence herbicide evaluation new seeding alfHlf~ 

3 

Rate i nj ury stand red yield CHEAL AMARE SETVI 
1

Treatment lb ai/A \ \ lb/A % % \ 

AC-263 0.032 0 0 3301 81 100 90 
AC-263,499 0.063 0 0 3421 90 100 91 
AC-263,499 0.094 0 0 3522 92 100 93 
AC-263,499 0.125 5 a 3241 99 100 96 
AC-263,499 + oc 0.032 2 0 3259 90 99 91 
sethoxydim + oc 0.2 0 0 2347 0 0 97 
sethoxydim + oc 0.3 0 0 2346 0 0 99 
bromoxyni 1 0.25 10 3 2821 100 75 0 
bromoxyni 1 0.38 14 5 2771 100 81 0 
bromoxynil (ME 4) 0<38 8 5 2835 100 81 0 

bromoxyni 1 + 2,4-DB 0.25 + 0.5 12 7 3020 100 99 0 
bromoxyni 1 + oc 0.38 18 8 2886 100 95 0 
bromoxynil + sethoxydim + oc 0.25 + 0.2 17 5 3006 100 85 94 

1 + + oc 0.38 + 0.2 14 8 3010 100 96 93 
BAS-517 + oc 0.05 0 0 2466 a 0 99 
BAS-517 + oc 0.1 0 0 2470 0 0 100 
BAS-517 + oc 0.15 0 0 2420 0 0 100 
2,4-DB O. 4 3 3075 97 95 0 

weedy check 0 0 2319 0 0 0 

1
Treatments ied June 10, 1987; oc AT Plus 411 F at 1 qt/A 

falfa i ry and stand reduction (red) visually evaluated June 24 and plots harvested 
Jul y 1987 

3Weed control visually evaluated June 24, 1987 
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Weed control In seedlJ~g al falfa ~ll~ bramo~IU1~~~~. 
)Morishita, D. W. and M. L. Diamond. A study was estabJ Ished at the Southwest 
Kansas Branch Experiment Station to evaluate herbicides for weed control In 
IrrIgated seedling alfalfa. Alfalfa <'Riley') was planted April 17, 1987, and 
sprinkler irrigated as needed until emergence. Bromoxynll and pyrldate 
applied alone and In tank mixture with sethoxydlm + crop 011 were applied May 
18 at the 3 to 5 trifoliate st age of alfalfa gr~th (Table 1). Sequential 
applications of sethoxydlm to sel ected pyrldate treatments were made May 29. 
The experiment was a randomized complete block design with four replications. 
Plot size was 10 by 25 ft. Weed control and crop Injury evaluations were 
made June 23 an d the alfal fa was harvested June 24. 

No herb ic ide treatment caused significant crop Injury (Table 2). AI I 
bromoxynJ I trea tments control led redroot pigweed (AMARE) and punturevlne 
(TRBTE) 86% or better. The t ank mixture of bromoxynll + se-rhoxydlm + crop 011 
effective ly control led barnyard grass (ECHCG). When pyrldate was tank mixed 
with sethoxydlm and crop 011, It control led al I three weed species. The 
highest alf alfa y !elds were sethoxydlm + crop 011 applied sequentIally to 
pyrldate an d the pyrldate + sethoxydlm + crop 011 tank mixture. The weed 
y lei din the untreat ed check was greater than 6000 I b/A. (Southwest Kansas 
Branch, Kansas Agr !c. Exp. Sta . , Garden City, Kansas 67846). 

Tabl e 1. Application and weather data 

Date of appllca-rlon 5/18/87 5/29/87 
AI fal fa growth stage 3 to 5 tr If 0 I I ate 5 to 7 trlfol late 
Air temperature (F) 87 56 
Soil temperature (F) @2 In 80 65 
Relative humidi ty (%) 44 100 
Cloud cover ( %) o o 
Wind speed (mph) 4 4 
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Iabllil 2. Weed control, crop ylel and weed yield In seed I Jng alfal fa 
days after plant! near Garden City, Kansas 

Weed control a 


Appl Crop Weed 

date EaiCG yield yield 


(I b/A) <% -(I b/A 

Check 145 6170 

Bromoxyn i I o. 5/18° 
~ 

0 0 11 1067 

Bromoxy nil + o. + 18 0 96 0 598 
crop all 1 

nil + 18 4 91 98 2155 130 
dim + 

crop all 

r I date 0.90 18 0 89 18 48 1715 786 

Pyrldate + O. + 5/18 93 69 2411 
sethoxyd 1m + O. + 

of! 1 qt/A 

0.90 + 18 0 85 109 
1m + 0.20 + 


all 1 qt/A 


Pyr! date 1 0.45 1 18 0 90 98 18 2523 747 
dim + 0.20 + 5/29c 

all 1 qt/A 

1 0.68 1 18 0 94 98 55 1809 
1m + O. + 


all 1 qt/A 


1 0.90 1 18 0 94 53 2153 
dim + 0.20 + 


all 1 qt/A 


L ns 8 18 35 853 

lations are WSSA numbers from Ite L1st of Weeds, 
Sci Suppl.2. 

I kat i on made at the 2 to 6 trlfol late stage. 
uentlal I lcation appl is date. 
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Weed control in spring-pl anted al fal fa with postemergence 
her bici des - 1987 . Orloff , S. B. and D. Cudney. Spring-
planted alfalfa i n the high desert can often bec ome i nfested 
wi th a broad spectr um of both winter a nd summer annua l weeds. 
The temperature at this time of year can be qui t e warm (32 
degrees C) . Littl e i s known r egarding the efficacy a nd crop 
safety of postemergence herbicides when applied under these 
conditions in the high deser t. A trial was conducte d to 
evaluate the efficacy of several herbicides for the control of 
l ambsquarters, Russian thistle, volunteer wheat, barnyardgrass, 
and Jim Hill mustard . The plots were treated when the a l falfa 
r each ed the 3 to 5 trifoliate leaf stage (April 26). The 
growth stage of the weeds was as fol lows: lambsquarters 5 cm 
t all; Russian thistle 5 to 10 cm tal l ; volunteer wheat 22 cm 
t all; barnyardgrass 2 to 4 leaves; and J i m Hil l mustard 10 cm 
i n diameter . The plots were treated using a constant pressure 
CO 2 backpack sprayer at a spray volume of 280 l/ha. The 
p l ots were 2 by 7 meters in size with four r eplicates o f each 
t r eatment . Weed control evaluations were made at one month 
i ntervals (May 6, June 1 , and July 2) . 

Both DPX-M6316 and bromoxynil injured the al f alfa. The 
a lfalfa soon outgrew the i n j ury from bomoxynil. The stunting 
cau sed from DPX-M6316 was pro l onged. None of the other 
herbicides caused significant i nj ury. Both t he este r and amine 
f ormulations of 2, 4-DB and c ombinations including 2,4 -DB 
controlled lambquarters. Bromoxynil at both rates, alone and 
in combinations, also controlled lamb squarters. Al t hough 
imazethyapyr severly stunted t h e lambsquarters , it d i d not 
p rov ide complete control . DPX-M6316 did not c ontro l 
lamb quarters except when i t was combined with sethoxydim and a 
c r op oil concentrate. 

Bromoxynil , imazethyapyr , a nd the combinat i on of DPXM 6316 
with sethoxydim and oil were the most effecti ve for the control 
o f Russian thistle . All of the h erb i c i des and herb icide 
combinations control led Jim Hi l l mustard exc ept when sethoxydim 
was applied alone. 

All treatments conta i ning seth oxydim a nd imazethy apyr 
c ontrolled volunteer wheat and barnyardgrass. It appeared that 
the combination o f DPX-M6 316 plus sethoxydim was inferior to 
sethoxydim alone or i n other c ombinations f or the control of 
wheat . This suggests a possibl e antagonistic relationship 
between sethoxydim a nd DPX-M6316. Barnyardgras s r atings were 
c omp licated by the compet i tiv e pressure fr om othe r weed 
species. This is evi denced by the high contr ol rating (6. 5) in 
the untreated check plots. When competitive b r oadleaf s pecies 
wer e control l ed in the b r omoxynil t reated-plots, bar nyardgrass 
control ratings were much l ower (0.8). 

The most ef fective herbic i de treatment for the b r oad 
spectrum of weeds e ncountered in t his trial was the combination 
of bromoxynil plus s ethoxydim. (Un i v ers ity o f Califo r n i a 
Cooperative Extension, Riverside, CA 92 521) 
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Weed control in spring planted alfalfa 

Rate Crop Inj ury l/ Lambsquarters 2/ 
Russian 2/ 
Thistle 

Jim Hil12/ 
Mustard 

Volunteer 
Wheat 

Barnyard-
grass 

Treatment Kg/ha 5/06 6/1 7/02 5/06 6/1 7/02 5/06 6/1 6/1 6/1 7/02 
sethoxydim* 0.34 0.0 0.0 2.0 0.0 0.0 0.3 0.0 0.0 0.0 9.8 10.0 
2,4-DB ester 0.56 1.7 0.3 0.0 5.0 10.0 10.0 4.3 5.8 9.8 0.0 1. a 
2,4-DB ester 0.84 1.3 0.3 0.0 5.5 10 .0 10.0 5.3 8.3 10.0 0.0 0.5 
2,4-DB amine 0.84 0.8 0.0 0.0 3.8 9.8 9.8 1.3 3.0 9.8 0.0 3.3 
imazethyapyr 1.10 0.6 0.0 0.0 4.8 10.0 10. a 2.5 4.8 10. a 0.0 2.5 
broDloxynil 0.11 0.5 0.0 0.5 3.8 7.0 7.8 6.0 8.8 10.0 8.0 10.0 
DPXM-6316 0.22 1.3 0.0 0.5 5.0 9.5 8 . 3 6.3 9.8 10.0 9.5 10.0 

0.56 2.9 0.0 0.5 10.0 10.0 10.0 10.0 10.0 10.0 0.0 0.8 
1.10 3.5 0.5 0.3 10. a 10.0 10.0 10.0 10.0 10.0 0.0 0.8 
0.018 3.6 1.9 4 .0 2.3 3.3 1.3 4 .0 4.0 10.0 0.0 5.3 
0.035 4.4 2.3 3.3 3.0 5.8 2.5 5.6 6.8 10.0 0.5 7.0 

2,4-DB ester .56+.34 2.0 0.5 0.0 4.6 10 . 0 10.0 5.0 8.3 10.0 10 .0 10.0 
+sethoxydim 

2,4-DB amine .84+.34 2.0 0.3 0.3 5.3 10.0 10.0 4.8 5.9 10.0 9.5 10.0 
+sethoxydim 

bromoxynil .56+.34 3.3 0.0 0.3 10.0 9.8 9.0 10 . 0 10.0 10.0 9.5 10.0 
+sethoxydim 

DPXM-6316 .018+.34 4.8 1.8 0.0 4.0 9.8 9.9 6.3 10.0 10.0 6.6 9.8 
...... 
O"l +sethoxydim 
w 

check 0.0 0.0 1.5 0.0 0.0 1.5 0.0 0.0 0.0 0.0 6.5 

LSD .05 0.8 0.9 1.5 0.9 1.0 1.6 1.0 2.5 0.2 1.8 3. 1 

1/ o m no injury, 10 - all plants dead 
"1/ o - no control, 10 - all weeds dead 

*Surfel added at 2 pta/A 
**X-77 added at .25% 



Weed control in fa ll-planted seedling alfalfa 1987. 
Orloff , S. B. and D. Cudney. A trial was established in the 
high desert reg i on o f s outhern California to evaluate 
postemergence herbicides (2 ,4-DB amine and ester, bromoxynil, 
DPXM 63 16, i maz e thyapyr, imazeth y apyr plus 2,4-DB ester 
combinations and paraquat) in seedling alfalfa. All treatments 
except paraquat were applied on November 20th to alfal fa at the 
three trifoliate leaf stage o f g rowth. Paraquat was applied at 
.28 kg/ha to alfalfa i n the f ive to seven trifloiate l e a f stage 
on December 22nd a nd . 56 kg/ha to a l fa lfa with 9 trifoliate 
leaves on February 21st . Herb i c i de tre atments were applied 
using a constant pressure CO2 backpack s prayer a t a spray 
volume of 280 l / ha. The plot s measured two by seven meters. 
Weeds were in t he s eedl ing s t age averag ing 8 to 12 cm in size. 
Treatments were r epl icated four time s. 

Crop injur y rat i ngs were made on December 16 and January 
9. I n itial injury wa s greatest wi t h the 1.1 kg/ha rate of 
bromoxynil . 

2,4-DB ester was s uper ior to t wice the rate of the amine 
formul ation for the control of fil aree. Ot her herbicides that 
were found to be effective for the control of filaree were 
imazethyapyr at a l l rat es and combinati ons with 2,4-DB ester, 
and DPXM 63 16 at the higher rate (.07 kg/ha). Filaree was 
found to be tolerant to b romoxynil applications . 

Tansy mustard control was a c hieve d with 2,4-0B, 
bromoxyni l, imazethyapyr, a nd i ma z ethyapyr plus 2,4-0B 
combinations . DPXM 6316 and paraquat did not control tansy 
mustard . A similar t r e nd was observed with Jim Hill mustard 
and shepherd's purse. Imazethyapyr was slightly less effective 
on shepherd's purse than the other musta r d spec i es . OPXM 6316 
contr ol led 100 percent of the fiddleneck at all three rates 
tested. 2, 4-DB e ster, b romoxynil, and the higher rates of 
imazethyapyr also controlled fiddleneck. 

Vo lunteer b a r l ey wa s not cont rolled but was severly 
stunted wi t h imazethyapyr applications. The best volunteer 
barley control was achieved when paraquat was applied at the 6 
trifoliate leaf stage of the alfalfa. 

The mos t effective herbicide treatments for the weed 
spectrum e n counte red i n this trial were 2,4-0B ester, the 
higher rates o f imazethyapyr, and the combination treatments of 
2,4-0B plus imazethyapyr. OPXM 6316 was most effective for 
fiddleneck c ontrol . (University of California Cooperative 
Extension, Riverside, CA 92521) 
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Weed control in fall planted seedling alfalfa 

bromoxynil .56 1.8 3. 1.5 0.0 9.5 3 9.4 9. 10.0 10. 
bromoxynil 1. 1 J.5 1.0 • J 6.8 0.0 9.9 9.5 10.0 10 LO.O 9. 10.0 LO.O 0.0 
DPXM~6316 .0 0.25 0.0 6. 4.3 .0 4.8 1 8 6.9 5. 5 10.0 5.5 0.5 O • 
DPXM-6316 .035 0.25 • 25 7.8 7. 7.5 5.8 1.8 8.0 7.8 3.5 .5 10.0 .3 0.0 
DPXM-6316 .070 1.4 0.0 7.5 7.9 9. 7.8 7.3 5.5 8.5 1 4.5 9.3 8 0.0 0.0 
imazethyapyr •07 .25 7.5 8.6 9 • 8.5 9.8 10.0 7.3 9.5 4.0 8.5 6. 3.5 5.5 
imazethyapyr 1.4 8. 9.0 10.0 .3 10.0 8.5 9.3 4.3 9.0 9.0 6.0 7. 
illlazethyapyr .28 1. 2~ 8.8 .0 5 10,0 8.8 8.5 4.5 '1.3 10.0 7. 8.4 
imazethyapyr .56 l.8 8.5 9.6 10.0 10.0 9.3 10.0 4.5 8. 7.0 .0 4. 

2& LJ 1.0 8 9.5 10.0 9.8 10. g 3 )0.0 5 4.0 10.0 6.2 3.5 
.28 .3 7 6.8 6.8 3.3 5.8 3 .5 7.9 9.4 

paraquat 2 .56 5.5 8.9 2. 6.5 

0 

LSD • 05 O. O. 1.8 1.2 • 1 0.8 2.0 1.3 1.3 1.0 1.9 2.9 2.6 2.2 111> 1 1.2 

no injury, 10 lants dead 
o ~ no control, 1 al weeds dead 



Water-run versus granular trifluralin for the control of 
dodder in alfalfa - 1987. Orloff, S. B. and D. Cudney. Dodder 
(Cuscuta spp.) is the most serious weed pest in high-desert 
alfalfa f ields. Recent research results have demonstrated that 
trifluralin granules control dodder. Application costs and the 
cost of t he product could be reduced if the liquid 
(emulsifiab le) formu l atio n of trifluralin could be applied 
through sprinkler irrigation. 

A study was initiated to compare a granular application 
with sprinkle r a ppli c ation of liquid trifluralin. The 
treatment s were made on February 28th. The granules were 
applied using a Valmar airflow granular applicator. The liquid 
trifluralin was inj ected into a center pivot irrigation system. 
Two r ates of application were compared for both application 
methods (2 . 2 and 4 . 4 kg/ha). Three repl ications of each 
treatment were made . The number of dodder colonies per plot 
were determined and the percent control calculated on June 6th, 
July 17th, a nd August 18th. 

Dodder control throughout the growing season was superior 
with the granular applications. The length of dodder control 
was also extended wi t h the granular formulation. The high rate 
of the granular application (4.4 kg/ha) was the most effective, 
providing 86 percent c ont rol through mid-August. (University of 
California Cooperat ive Extension, Riverside, CA 92521) 
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Water-run vs granular trifluralin for 
control of dodder in alfalfa 

Percent Control 

Treatment Rate Kg/ha 6/05 7/17 8/18 


Water-run 2.2 34 42 -0

Granule 2.2 74 56 52 


Water-run 4.5 30 22 15 


Granule 4.5 97 92 86 


L.S.D. .05 19 24 
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Sequential herbicide treatments for grass and broadleaf 
weed control in seedling al falfa - 1987. Orloff, S . B. and D. 
Cudney. Weed control i n seedl i ng al f al fa in t he h i gh de sert 
reg i on o f southern California often i nvolves t he sequential 
applic at i on o f t wo herbicides (pronamide and 2,4 -DB) to control 
both g r ass a n d broadleaf spec i e s. The n ecessity o f two 
herbicides incr e a ses the cost of s eedling al f al f a weed cont rol. 
A trial was established in a seedl i ng alfal f a f ield in Barstow 
to: 1 ) determine the most effective hebicide (s) for the control 
of the weeds present, ( 2) determine if a l ate appl icati on of 
par aquat could adequately control the broad1eaf or grassy weeds 
missed by an earlier pronamide or 2 ,4 -DB app l i c a tion, and (3) 
dete rmi ne if a t ank mix of ima zethyapyr and p ronami de, rather 
than the standard sequential t reatment , would control both 
grassy and broadleaf weeds. 

The trial was establis hed November 22nd in a s eedling 
alfalfa field which was in the t hree t o fiv e trifolia te leaf 
stage. Shepherd's purse was five to twelve cent imete rs in 
diameter at stand dens i ty which exceeded 200 plants per square 
meter. Seven to ten cent i meter r escue grass with thr ee to five 
leav es was also present at a density of grea t er than 200 plants 
per s quare meter . Sowthi stle and London rocket we re also 
pres ent but at l ower population leve l s. They wer e both s ev en 
to t e n centimeters in diamet er . 

Treatments were made us ing a CO 2 c onstant pres sure 
backpack sprayer. A spray vol ume of 28 0 l/ha was app lied us ing 
TJet 8003 XR flat fan nozzles . Plots were t wo by s ix meters in 
size a nd the treatments were repl icate d four times . Pronamide, 
imazet hyapyr , 2, 4-DB, and par aquat were appl ied a l one a nd as 
sequent i al t reatments . Single appl icat ions of DPX-M6 316 were 
also tested. Pronami de and a combination of pronamide plus 
imazethyapyr were applied on November 22. The plots were then 
sprink l er i rrigated with one-half inch of water. DPX-M6316, 
2,4-DB a nd i mazethyapyr alone were applied on December 2nd. 
Paraquat was app l ied on February 27th. Alfalfa injur y and weed 
control evaluat ion s were made on December 30th a nd March 24th. 

The 2 ,4 -DB c ontrolled mustard species but did not cont rol 
rescue grass. Pronamide partially controlled r escue grass but 
did not control the b roadleaf weeds. DPX-M63l6 did n ot control 
rescue grass a nd pa rtially controlled the broadleaf s pecies . 
Imazethyapyr wa s slow a cting, as evident by contras t ing the 
initial and final evaluations. Imazethyapyr at .14 kg/ha did 
not control r e scue grass, but the higher rate (. 28 kg/ hal 
ir.creased con-trol . Shepherd I s purse was controlled with both 
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rates of imazeth y apyr. Paraqu at alone or when used in 
combination with other herbicides controlled rescue grass. 
Paraquat alone d i d not completely control shepherd's purse. 

Combination or s e quential herbicide treatments were 
necessary for control of both broadleaf and grassy weeds. The 
tank mix of pron a mide and imazethyapyr, the sequential 
applications of pronamide p l u s paraqua t , 2,4-DB plus paraquat, 
and imazethyapyr p l us paraqua t controlled all weed species. 
The tank mix of ima zet h y apyr and pronamide has the advantage of 
complete weed cont r ol in a single application, thus reducing 
applicati'on costs. (Un i v e rsity of Cali f o r n ia Cooperative 
Extension, Riverside, CA 92521) 
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Sequential herbicide treatments for grass and broadleaf control in seedling alfalfa 

London2./ Shepherds l:.../ 
Rate Crop Injury~/ Rescue Grass 2/ Rocket purse 

Treatment K~/ha 12/30 3/24 12/30 3/24 12/30 12/30 3/24 
pronamide .84 0.0 0.0 3.8 7. 5 .5 .3 0 
paraquat .56 0.0 2.8 0.0 10.0 0 0 8.0 
2,4-DB .84 1.0 0.0 1.0 0.0 6.3 4.3 9.5 
imazethyapyr .14 1.3 1.0 4.9 3.5 7.8 5.8 10.0 
imazethyapyr .28 2.3 1.6 6.0 7. 5 8.0 6.5 10.0 
pronamide + paraquat .84+.84 1.5 0.3 4.8 6.3 6.8 4.5 9. 5 
pronamide + 2,4-DB .84+.56 0.0 2.0 3.0 10.0 .3 0 9.5 
pronamide + imazethyapyr .84+.14 2.5 1. 3 7.8 9.5 9.3 8.5 10.0 
2,4-DB + paraquat .84+.56 1.0 2.3 0.5 10.0 6.3 4.5 9.9 
imazethyapyr + paraquat .14+.56 1.6 2.5 4.0 9.8 7.6 5.9 9.8 
DPX-M6316 0.018 2.0 0.0 1.8 1.8 7.0 6.0 6.4 
DPX-M6316 0.035 .8 0.0 2.8 1.8 7.3 6.0 6.0 

check 0.3 0.0 0.0 0.0 0.0 0.0 0.0 
....... 
'-J 
0 

LSD .05 1.2 1.4 1.8 3.3 1.2 1.4 2.7 

1/ 0 no ury, 10 = all plants dead~nJ 

7/ 0 no control, 10 = all weeds dead 



Dinose b s ubstitutions for the control o f attached dodder 
1.987. Orlo f f , S. B. and D " Cudney. The treatment of isolated 
dodder patches with d i noseb compounds was the p rimary method of 
contro l ling dodder once it had become atta ched . Th e use of 
this h e r bicide has been suspended by the Environmental 
Protection Ag e ncy . An alternative method commonly used to 
control a ttac hed dodder is to burn the dodder infested area 
using a propane-fueled burner. Research has shown t hat this 
method i s both slower and is more injurious to the a l falfa. A 
series of t rial s were conducted during the 1987 growing season 
to find a contact herbicide that could sUbstitute for dinoseb 
compound s . A total of four trials "rere conduct ed i n the high
desert valleys of southern California. The results o f these 
trials were compiled and are presented in the f o l lowing table. 

Treatments were made using a constnat pres s u r e cO2 backpack 
sprayer . Treatments were made within 10 days after cutting 
when t h e alfa lfa had 10 to 18 cm of regrow'ch in all studies. 
The a r eas selected for treatment were heavily infested with 
dodder. 

In the f irst study (,rable l.) dinoseb c o nt rolled 100 
percent o f the dodder in all four rep icat i ons . Urea sulfuric 
acid solut ion a t the highest rate o f appl i cat i on (373 l/ha) 
gave mar g i nal con t r ol , All other treatments (paraquat, diquat, 
ammonium t h iosulfate, and bisulfate of soda) fa i led to control 
dodder. 

In t he s econd study (Table 2 0) diesel , p a r aquat , paraquat 
plus diesel , and paraquat plus diuron were compared. Only 
diesel plus paraquat had any significant effect on dodder but 
this treatment was stil l unacceptable. 

In t h e third study (Table 3 _, ) dinoseb I para quat i diquat, 
oxyflu o r fen, urea sulfuric acid, and ammo n i u m th iosulfate 
solutions were compared. Only d i nseb and t he h igher rates of 
urea sul f uric acid solut~on controlled the attac hed dodder. 

In the four th study (Table 4.) e ndotha ll, weed oil, 
gluf osinate -ammon i um and dinoseb were compar ed. Only dinoseb 
and t h e h i gher rate of glufosinate-ammonium control led dodder. 

None o f the contact herbicides tested e qualled the 
effectiveness of dinoseb. Glufosinate-ammo nium and urea 
sulfuric a c i d showed the most promise for rep l a cing dinoseb. 
(University of Ca l ifornia CooperatiVe Extens i on , Rive rside, CA 
92521) 
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Table 1. Control of attached dodder in alfalfa - Newberry 

Paraquatll .56 kg 

Diquatll .56 kg 

Dinoseb 2.8 

Urea sul 187 1 


280 1 

373 1 

187 1 

280 1 

373 1 


soda£! 224 kg 
448 kg 

Check 

L.S.D•. 05 

.5% X-77 added 
y 1.0% 

d/ Spray volume of 560 l/ha 

Table 2. Control of attached dodder 

933 1 

+ 933 1 + .56 kg 


Paraquat .56 kg 

Paraquat + Diuron .56 + .56 kg 


.56 + 1.1 kg 

volume 933 l/ha 

Control 
05 

5.5 
6.3 

10.0 
5.3 
6.5 
8.4 
3.3 
4.0 
6.0 
3.3 
5.3 
1.5 

3.2 

in alfalfa - Lancaster, CA 

Dodder Control 
6/24 

5.0 
7.3 
1.7 
1.3 
2.3 



Table 3. Control of atta ched dodder in alfalfa - Newberry Spgs. 

Dodder ControlY 

Treatment1l Rate/
I 
haY 6/14 6/23 

Dinoseb 2. 8 kg 1 0 .0 9 . 4 
Paraquat . 84 kg 2 .0 3.0 

1. 1 kg 	 3 . B 5. 5 
1. 7 kg 3 . B 4. 5 

Diquat 1.1 kg 2.8 5 . 9 
Oxyfluorfen .28 kg 2.5 3 . 5 

. 5 6 kg 	 2.5 2.5 
1. 1 kg 	 1 .8 2 . 8 

Urea s u l furi c acid 	 280 I 560 I vol 8.1 6.5 
560 I 560 8.9 7.0 
56 0 I 112 0 9.6 9.0 

Ammonium thiosulfate 	280 1 560 3.8 2.B 
560 I 560 4.0 3.5 
560 1 1120 6.1 4 . 8 

Check 	 0 .5 

L.S.D . . 05 2. 0 3.0 
11 All treatments e xcept d inoseb received .25% Ag98 
Y Spray volume of 933 l /ha u n less otherwise noted 
Y Dodder Control 10 = 100% Control 0 = No Control 

Table 4 . Cont r o l o f a ttach ed d odder in alfalfa ~ Lancaster, CA 

Rate Dodder Control 
Treatment kg ai/haY 9/0 4 9/ 1 5 

Endothall.li 	 1.1 3 . 5 3 . 1 
2.2 6.6 5 . 8 

Weed OilY 280 2.0 1.0 
560 7.0 5 . 3 

Glufosinate-ammonium 1.1 4.5 3.9 
2. 2 8.9 9.3 


Dinoseb 2. 8 9.8 9.9 


L , S.D . . 05 1.7 1.5 
11 Surfel added 8.6 l/ha 
Y Ag98 added at 8.6 l/ha 
Y Spray volume of 933 l/ha 
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Control of volunteer barley in seedling alfalfa - 1987. 
Orloff, S. B. and D. cudney. Cereal grains are a common 
rotational crop in alfalfa production areas. Volunteer cereal 
plants frequently compete during the year of stand 
establishment. Propham had been the standard herbicide used 
for the control of volunteer cereals in seedling alfalfa. 
However , propham was recently removed from commercial use. 
Five se lective postemergence grass herbicides (DPX-Y6202, 
fluazifop-butyl, sethoxydim, clethodim, and haloxyfop methyl) 
were evaluated for control of volunteer barley in fall-planted 
alfalfa in the high desert of southern California. The alfalfa 
had 4 to 5 trifoliate leaves at the time of application. The 
volunt eer barley had 3 to 4 tillers and varied from 10 to 20 cm 
in he i ght. The plots were treated using a constant pressure 
CO2 backpack sprayer with a spray volume of 280 l/ha. The plots 
were evaluated on January 9 and March 19. 

The herbicides were slow-acting as is apparent in the 
first evaluation taken 35 days after application. At that 
time, none of the herbicides had controlled the barley. 
However , by March 19 (105 days after application) all of the 
herbicide treatments except sethoxydim at the low rate (.28 
kg/ha) controlled the barley. (University of California 
Cooperative Extension, Riverside, CA 92521) 
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Control of volunteer barley in seedling alfalfa 

Rate Rating!./ 
Treatment Kg/ha 1/09 3/19 

assure 

fluazif op-butyl 
(enantiomer) 

sethoxydim 

clethodim 

haloxyfop-methyl 

check 

.14 

. 28 

. 14 

.28 

.28 

.56 

. 14 

. 28 

.14 

.28 

6.0 
6.0 
4.5 
4.5 
4.1 
6.S 
5.3 
6.1 
5.6 
6.5 
1.3 

10.0 
10.0 
10.0 
10.0 
6.3 

10.0 
9.8 

10.0 
10.0 
10.0 
-0

L.S.D. 

1/ o = 

.05 

no control, 10 all weeds dead 

1.4 0.5 
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Control of barnyardgrass in seedling alfalfa with 
postemergence herbicides - 1987. Orloff, S. B. and D. Cudney. 
Barnyardgrass (Echinochloa crusgali) is a common problem in 
s p ring-planted alfalfa. Barnyardgrass that emerges with the 
alfalfa can compete with it for the entire season. It reduces 
hay quality and diminishes alfalfa plant population. A trial 
was e s t ab l ished to compare the efficacy of several 
postemergenc e grass herbicides and a broad-spectrum herbicide 
(imaz e thy apyr) for the control of barnyardgrass. Each of the 
five herbicides wer. t~*ted at two rates. Each treatment was 
raplicated four times. Herbicides were applied using a 
constant pressure CO2 backpack sprayer with a spray volume of 
280 l/ha. The plots we re two by seven meters in size. The 
barnyar dgrass was in the f our to six leaf growth stage and 5 to 
12 cm in height at the time of application (May 8). The 
alfal fa was in the six to eight trifoliate leaf stage. 

The first evaluation was made on May 27th (prior to first 
cutt i ng ) . A second evaluation was made on August 27th when the 
number o f seedheads per plot was determined. No injury to the 
alfal fa was observed with any of the herbicide treatments. All 
herbic i des controlled barnyardgrass at the first rating (5/27) 
except f or the low rate of imazethyapyr. Some of the grasses 
had r e covered by late-season when seedhead counts were made. 
The greatest recovery occurred in the plots receiving the low 
rate of ima zethyapyr (.11 kg/ha) . (University of Cal ifornia 
Cooperat ive Extension, Riverside, CA 92521) 
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Postemergence grass control in seedling alfalfa 

assure* .11 10.0 0.5 
.22 10.0 1.0 

s .22 10.0 5.5 
.34 10.0 0.0 

c1ethodim* 011 10.0 0.5 
.22 10.0 1.0 

imazethyapyr** • 11 8.3 17.0 
.22 10.0 1.5 

fluazifop 1* .11 10.0 1.0 
(enantiomer) .22 10.0 0.0 

check -0 134.0 

L.S.D. .05 0.4 14.6 
>I: Surfel added at 2.3 l/ha 
**X-77 added at 25% 

1/ o := no control, 10 all weeds dead 

seed heads per 

177 




Post-emergence weed control in seedling alfalfa. Orr, J.P. On February 6, 
1987, at Grand Island, Walnut Grove, California, herbicides were applied post
emergence to alfalfa at two to three inches in height, four to five trifoliate. 
The weed species and stage of growth were: Annual bluegrass seedlings to 5-1eaf 
stage; volunteer wheat, 12-14 inches in height, five-leaf stage; black mW3tard 
three to four inches and six to eight inches in diameter; and swinecress, five
leaf stage, two inches in diameter. 

The alfalfa was grown on a Columbia loam and flood irrigated. Treatments 
were applied by a CO2 backpack sprayer at 30 psi in 30 gal/a water, four 
replicat ions in a randomlzed complete block des ign. A surfactant of 0.25% was 
added to imazethapyr and two OPXM 6316 treatments. 

Imazethapyr at rates of 0.075, 0.10, and 0.125 Ibs/a gave good to excellent 
control of annual bluegrass, volunteer wheat, black mustard, and swinecress. 
March rating showed the higher rates resulted in slight stand reduction and 
moderate vigor reduction. The alfalfa outgrew this early injury by July. 
Bromoxynil gave good to excellent control of black mustard and svlinecress, 
respectively, at a rate of 0.13 Ihs ai/a. Pronamide at 1.0 Ib ai/a gave 
excellent control of annual bluegrass and black mustard. (University of 
California, Sacramento County, 4145 Branch Center Road, Sacramento, CA 95827) 

Post-e~ce weed control in seedling alfalfa 

WEED cnrmoL1 ALFALFAl 
Rat ing dated March 20 STAND VIa:>R 

CHEMICAL &: RATE ANNUAL VOL. BLACK SWINE- REDUC"l'IW REDUCTIW 
FORMULATIQiI kgjha BLOtIiRASS WHEAT MUsrARD CRESS 3/20 7/24 3/20 7724 

imazethapyr 1. 92E 0.05 5.3 4.5 10.0 10.0 0.0 0.0 1.5 0.0 
imazethapyr 1.92E 0.075 8.5 8.3 10.0 10.0 0.0 0.0 1.8 0.0 
imazethapyr 1.92E 0.10 10.0 9.1 10.0 10.0 3.0 0.0 5.5 0.0 
imazethapyr 1.92E 0.125 10.0 9.6 10.0 10.0 1.3 0.0 5.3 0.0 
brorroxynil 2E 0.13 0.0 0.0 10.0 8.3 0.0 0.0 0.0 0.0 
bromo xyn il 4E 0.13 0.0 0.0 10.0 4.5 0.0 0.0 0.0 0.0 
pronamide 50W 1.00 9.8 9.0 7.3 0.0 0.0 0.0 0.5 0.0 
oxyfluorfen 1.6E 0.10 0.0 0.0 0.0 0.0 4.5 0.0 4.0 0.0 
oxyfluorfen 1.6E 0.13 2.5 0.0 7.5 3.0 5.5 0.0 5.8 0.0 
OPXM 6316 750F ~.125 
+ surfactant 20•0 0.0 5.0 0.0 2.3 0.0 4.5 0.0 

OPXM 6316 750F 0.25 
+ surfactant 20•0 0.0 10.0 0.0 2.8 0.0 5.5 0.0 

OPXM 6316 750F 0.125 20 . 0 0.0 5.0 0.0 2.5 0.0 3.0 0.0 
OPXM 6316 750F 0.25 20• 0 0.0 10.0 0.0 3.8 0.0 5.5 0.0 
Control 0.0 0.0 0.0 0.0 0.0 0.0 0 , 0 0.0 

1 10 = 100% weed control, crop dead 
0 = no weed control, no crop damage 

2 All DPXM 6316 treatments stunted. 
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Post-emergence timing study in established alfalfa. Orr, J.P. On June 9, 
July 16, August 17, and September 14, 1987, in Elk Grove, California, 
herbicides were applied post-emergence to alfalfa after the second cutting, in 
four separate experiments. Treatments were applied in a randomized complete 
block design, with a CO 2 backpack sprayer, three replications, 30 psi, and 20 
galla water. Pace oil concentrate was added to sethoxydim 1 qt/a in 
comparison to BCH 815 1 qt/a. Al166 had the addition of 8 and 12 oz/a 
surfactant, respectively. 

Due to a second germination of yellow foxtail in July, a retreatment to the 
June 9, 1987, experiment was necessary. A third and fourth experiment were 
established on August 17 and September 14. In all four trials, sethoxydim + BCH 
815 gave better yellow foxtail control than sethoxydim + Pace. Alfalfa 
tolerance was excellent. All66 gave poor control, with alfalfa showing 
excellent tolerance. (University of Califonria Cooperative Extension, 
Sacramento, County, 4145 Branch Center Road, Sacramento, CA 95827) 

Post~JErgence t. i ming study in established alfalfa 

TABLE 1: J une 9, 1987, AW1ication 

WEID CCNrROL1 ALFALFAl 
CImotlCAL & RATE YELI.CM roXTAIL STAND VIOOR PHYID
FORMOLATIW lb ai/a 7713 8/14 REDUCTIW REOOCTICN 'IDxrCITY 

sethoxydim 1.5E 0.20 8.0 7.3 0.0 0.0 0.0 
sethoxydim loSE 0.30 5.0 6.3 0.0 0.0 0.0 
sethoxydim 1.5E 0.40 5.3 5.7 0.0 0.0 0.0 
sethoxydim 1. 5E 0.50 8.7 8.7 0.0 0.0 0.0 
sethoxydim 1. 5E 0.20 
+ OCH 815 lQT. 8.5 8.3 0.0 0.0 0.0 

sethoxydim 1.5E 0.30 
+ ECH 815 lQT. 6.7 6.2 0.0 0.0 0.0 

sethoxydim 1.5E 0.40 
+ BCH 815 lQT. 9.0 8.3 0.0 0.0 0.0 

A 1166 1.0E 0.06 1.7 3.0 0.0 0.0 0.0 
All66 1.0E 0.09 1.0 1.7 0.0 0.0 0.0 
CONTROL 0.0 0.0 0.0 0.0 0.0 

10 = 100% weed control, crop dead 
0 = no weed control, no crop damage 
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Post-euergence timing study in established alfalfa 

TABLE 2: August 17, 1987, Retreatuent 

CEIIJo\ICAL & 
FORMULATICN 

RATE 
lb ai/a 

WEED CDll"ROL1 

YELI.CM FOXTAIL 
9714 

srAND 
RF.DUCTIW 

ALFALFAI 
VIOOR 

RFDlCTIW 
P~ 

'IDXICITY 

sethoxydim 1.5E 0.20 9.2 0.0 0.0 0.0 
sethoxydim 1.5E 0.30 9.5 0.0 0.0 0.0 
sethoxydim 1.5E 0.40 9.9 0.0 0.0 0.0 
sethoxydim 1. 5E 0.50 10.0 0.0 0.0 0.0 
sethoxydim 1.5E 0.20 
+ BCH 815 lQT. 9.7 0.0 0.0 0.0 

sethoxydim 1.5E 0.30 
+ BCH 815 lQ'r. 10.0 0.0 0.0 0.0 

sethoxydim 1.5E 0.40 
+ BCH 815 lQT. 10.0 0.0 0.0 0.0 

A1l66 0.06 3.0 0.0 0.0 0.0 
A1l66 0.09 3.3 0.0 0.0 0.0 
CONTROL 0.00 0.0 0.0 0.0 0.0 

TABLE 3: July 16, 1987, AWlication 

WEED CDlrROL1 

CHFMlCAL & RATE YELLOW FOXTAIL srAND VIOOR PBYTO-
FlRIULATIOO lb ai/a 8/17 9717 RFDlCTICN RID.JCTI(IIJ 'IDXICITY 

sethoxydim 1.5E 0.20 7.9 7.6 0.0 0.0 0.0 
sethoxydim 1. 5E 0.30 8.9 8.7 0.0 0.0 0.0 
sethoxydim 1.5E 0.40 9.3 9.7 0.0 0.0 0.0 
sethoxydim 1. 5E 0.50 9.7 10.0 0.0 0.0 0.0 
sethoxydim 1.5E 0.20 
+ BCH 815 lQT. 9.0 8.7 0.0 0.0 0.0 

sethoxydim 1.5E 0.30 
+ BCH 815 lQT. 9.0 9.2 0.0 0.0 0.0 

sethoxydim 1.5E 0.40 
+ BCH 815 lQT. 9.7 9.9 0.0 0.0 0.0 

A1l66 1.0E 0.06 8.2 8.0 0.0 0.0 0.0 
A1l66 1.0E 0.09 8.6 7.2 0.0 0.0 0.0 
CONTROL 0.0 0.0 0.0 0.0 0.0 

.W = 10096 weed control, crop dead 
o = no weed control, no crop damage 
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Post~lOOrgence timing study in established alfalfa 

TABLE 4: August 17, 1987, application 

WEID CCNrROL1 ALFALFA1 
cmz.tlCAL & RATE YE£.I.(M FOXTAIL srAND VI<DR PBYID-
FOOtlULATlCN lb ai/a 9/17 10/19 RIDUC'fiCti REDJCTlOO 'lOXICI'lY 

sethoxydim 1.5E 0.20 8.6 8.0 0.0 0.0 0.0 
sethoxydim 1.5E 0.30 9.8 9.2 0.0 0.0 0.0 
sethoxydim l. 5E 0.40 9.8 8.7 0.0 0.0 0.0 
sethoxydim 1.5E 0.50 9.9 9.0 0.0 0.0 0.0 
sethoxydim 1.SE 0. 20 
+ OCH 815 lQT. 9.3 10.0 0.0 0.0 0.0 

sethoxydim l.SE 0.30 
+ BCH 81S lQT. 9.6 10 . 0 0.0 0.0 0.0 

sethoxydim loSE 0.40 
+ BCH 81S lQT. 9.7 9.9 0.0 0.0 0.0 

A 1166 l.OE 0.06 7.8 S.O 0.0 0.0 0.0 
A1l66 l.OE 0.09 7.7 7.3 0.0 0.0 0.0 
Control 0.0 0.0 0.0 0.0 0.0 

TABLE 5: SepteDber 14, 1987, Application 

RATE WEED aBrROL1 ALFALFA1 
ClIFl{ICAL & LBS.A.I. YELLOW FOXTAIL srAND VIGOR PBYID-
FORMULA"rrw lb ai/a 10/19 RmUCTIW RFlXJCTlOO" 'IDXICITY 

sethoxydim 1.SE 0. 20 6.0 0.0 0.0 0.0 
sethoxydim l. SE 0.30 7.8 0.0 0.0 0.0 
sethoxydim l. SE 0.40 8.2 0.0 0.0 0.0 
sethoxydim l. SE O.SO 9.2 0.0 0.0 0.0 
sethoxydim 1.SE 0.20 
+ BCH 81S lQT. 7.S 0.0 0.0 0.0 

sethoxydim 1. SE 0.30 
+ OCH 81S lQT. 8.3 0.0 0.0 0.0 

sethoxydim 1.SE 0.40 
+ OCH 81S lQT. 9.2 0.0 0.0 0.0 

A1l66 l.OE 0.06 3.3 0.0 0.0 0.0 
A1l66 l.OE 0.09 3.7 0.0 0.0 0.0 
CONTROL 0.0 0.0 0.0 0.0 

1 10 = 100% weed control, crop dead 
o = no weed control, no crop damage 
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Post-emergence yellow foxtail control in established alfalfa. Orr, J.P. 
On June II, 1987 in Elk Grove, California , herbicides were applied post
emergence to alfalfa after the 2nd cutting. A high population of yellow foxtail 
was 2 to 3 inches in height. Treatments were applied with a CO 2 backpack srayer 
at 30 psi and 20 gal/A, except for oxadiazon and prodiamine granulars which were 
applied with a granular speader. Treatments were replicated 4 times in a 
randomized complete block design. Pace oil concentrate at the 1 qt/A was added 
to sethoxydim. Ratings were taken on July 13, August 14, and September 17. 
Granular applications were flood irrigated. 

All treatments, except the combination sethoxydim at 0.2 Ibs/A vlith Urea, 
gave good to excellent control of yellow foxtail. Control was still good to 
excellent at the second rating. A second population of yellow foxtail emerged 
at the time of the third rating. Prodiamine + sethoxydim was the most 
outstanding treatment through September. There was no stand or vigor reduction 
or phytotoxicity from any treatment. (University of California, Sacramento 
County, 4145 Branch Center, Sacramento, CA 95827) 

__________Post-eme~ yellow foxtail control in established alfalfa 

WEID aNl'ROL1 

cmMlCAL & RATE STAND VICDR PHYTO
FORMULATIGI lb ai/a 7/13 8/14 9/17 RFDJCTI(fi REDUCTI(fi 'IDXICITY 
oxadiazon 2%(; 2.00 
+ sethoxydim 1.5E 0.40 9.0 8.9 8.6 0.0 0.0 0.0 

oxadiazon 2%G 3.00 
+ sethoxydim 1.5E 0.40 9.9 9.5 8.9 0.0 0.0 0.0 

prodiamine 65WP 2.00 
+ sethoxydim 1. 5E 0.40 9.9 9.8 9.4 0.0 0.0 0.0 

prodiamine 65WP 3.00 
+ sethoxydim 1.5E 0.40 9.9 9.9 9.8 0.0 0.0 0.0 

sethoxydim 1.5E 0.20 
+ AmS04 2.00 9.6 9.6 8.9 0.0 0.0 0.0 

sethoxydim 1.5E 0.30 
+ AmS04 2.00 9.3 8.4 8.9 0.0 0.0 0.0 

sethoxydim 1.5E 0.40 
+ AmS04 2.00 9.3 9.0 8.9 0.0 0.0 0.0 

sethoxydim 1.5E 0.20 
+ urea IGAL 7.0 6.4 6.8 0.0 0.0 0.0 

sethoxydim 1.5E 0.30 
+ urea IGAL 9.1 9.0 7.3 0.0 0.0 0.0 

sethoxydim 1.5E 0.40 
+ urea IGAL 9.3 9.0 8.3 0.0 0.0 0.0 

sethoxydim lo5E 0.20 
+ surphtac IGAL 9.1 9.0 7.5 0.0 0.0 0.0 

sethoxydim lo5E 0.30 
+ surphtac IGAL 9.6 9.4 8.1 0.0 0.0 0.0 

sethoxydim 1.5E 0.40 
+ surphtac IGAL 9.6 9.6 9.3 0.0 0.0 0.0 

sethoxydim 1.5E 0.20 8.0 7.3 7.6 0.0 0.0 0 . 0 
Control 0.0 0.0 0.0 0.0 0.0 0.0 

1 10 = 100% Control, crop dead 
o = no weed control, no crop damage 
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Post-errergence yellow foxtail control in established alfalfa. Orr, J.P. 
On August 21, 1987 at Elk Grove, California on the Van Stein Ranch, herbicides 
were appl ied post-errergence to alfalfa after the 4th cutting. Yellow foxtail 
was two to three inches in height. Oxadiazon granules were applied on September 
17th and are, therefore, rated only on the second rating date. All other 
treatments were applied with a CO 2 backpack sprayer at 30 psi and 20 galla 
water. Treatments were repl icated four times in a randomized complete block 
design using Pace oil concentrate at the 1 qt/a rate. Ratings were taken on 
September 17 and October 19. Granu lar treatments were flood irr igated after 
appl icat ion. 

All treatments gave good to excellent initial control foll owed by fair to 
good control in October. A new popUlation of foxtail was star t ing to come at 
the time of the second rating. There was no stand or vigor r eduction and no 
phytoto x icity from any treatment. (University of California Cooperative 
Extension, Sacrarrento County, 4145 Branch Center Road, Sacramento, CA 95827) 

Post-€mergence ye l low foxtail control in established alfalfa 

WFH> c:xNrROL1 ALFALFAl 
CHFI1 I CAL & RATE YELI..CM FOXTAIL STAND VlOOR PHY"ID
.EOBMULATIONJ lb ai/a 9/17 10/19 REDUCTION REDUC'fiON 'IDXICITY 

oxadiazon 2%G 2.00 
+ sethoxydim 1.5E 0.40 7.9 0.0 0.0 0.0 

oxadiazon 2%G 3.00 
+ sethoxydim 1.5E 0.40 7.9 0.0 0.0 0.0 

prodiamine 65WP 2.00 
prodiamine 65wp 3.00 

+ sethoxydim 1.5E 0.40 9.6 8.5 0.0 0.0 0.0 
sethoxydim 1.5E 0.20 

+ AmS04 2.00 8.9 7.3 0.0 0.0 0.0 
sethoxydim 1.5E 0.30 

+ AmS04 2.00 9.1 8.0 0.0 0.0 0.0 
sethoxydim 1.5E 0.40 

+ AmS04 2.00 9.9 8.9 0.0 0.0 0.0 
sethoxydim 1.5E 0.20 

+ urea IGAL 8.5 7.3 0.0 0.0 0.0 
sethoxydim 1.5E 0.30 

+ urea IGAL 9.5 8.3 0.0 0.0 0.0 
sethoxydim 1.5E 0.40 

+ urea IGAL 9 . 9 9.0 0.0 0.0 0.0 
sethoxydim lo5E 0.20 

+ surphtac IGAL 9.0 7.3 0.0 0.0 0.0 
sethoxydim 1.5E 0.30 

+ surphtac IGAL 8.9 8.6 0.0 0.0 0.0 
sethoxydim 1.5E 0.40 

+ surphtac IGAL 9.5 8.3 0.0 0.0 0.0 
sethoxydim 1.5E 0.20 8.6 8.0 0.0 0.0 0.0 
Control 0.0 0.0 0.0 0.0 0.0 

1 10 = 100% weed control; crop dead 
0 = no weed control; no crop damage 
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The evaluat ion of appl ication rates and timing of post emergence grass 
herbicides in establ i shed al f a l fa . Stewart, V. R. and Todd K. Keener. Two 
post emergence grass herbic ides we re evaluated in an established stand of 
Apollo alfa l f a (Medicago sativa) ·t o determine the most effect ive r ate and 
timing of applications f or con t r o l of quackgr ass (Agropyron repens). Plots 
10' x 20 ' were es t~blished wit~ln thr ee replications in a comp l ete random
ized block design . Herbicides were applied using a tractor mounted, re
search-type s prayer with 8001 nozzle s t hat delive red 11 .67 gpa at 32 psi go
ing 2.64 mph. The herbicide se thoxydim was applied post emergence to quack
grass in established a lfal f a at various intervals and r a tes previous to the 
1st. 2nd . and 3rd harvest . Fl uazifop was applied post emergence to quack
grass and alf a lfa, wi t h both applications being prior to first cutting but 
two weeks a part . Yie ld samples were obtained from 32 square feet of plot 
with a Rhem forage plot harvester. Whole plant samples were taken at random 
from each treatment and separated to determine species composition. 

Sequential applications of sethoxydim between cuttings of alfalfa and 
repeated appl ications of fluazifop to a lfalfa previous to first cutting did 
not signi f i can tly affect yields, Table 1. Quackgrass growt h was suppressed 
by all he r bicide trea t ments, with little growth seen above the alfalfa can
opy. Control of quackgrass averaged about 50% in all herb i cide treatments 
when meas ured May 26. 1987, Table 2. Although shorter and less vigorous a 
fair percentage of quackgrass did survive in each t r eatment. Percent alfal 
fa compos i tion was increased for all sethoxydim and fluazifop t reatments. 
Grass percentages were Significantly reduced in the first cu tt ing. In the 
second and third cutting the percentage of grass fe ll belov 2.2% and herbi
cide induced differences were negligible or difficult to detect. Table 3. 
(Montana Agric. Exp . Sta., Kalispell, MT 59901). 

Data from t he post emergence grass herbicide studyTable 1. 

1st Cut : 6/8/87 2nd Cut: 7/21/ 87 3rd Cut: 9/25/87 


2 I
Yield Tons/Acre I - - - 

1st Harvest 2nd Harvest 3rd Harvest 
1/ Alfalfa Hal AlfalfaTreatment Ib ai/a Ha~ Alfalfa Ha~ 

1.03Check 2. 40 2.18 .89 . 81 1.07 

Sethoxydim + C.O . C. .5 + . 5 2. 40 2.38 1.08 1. 07 1. 50 1. 47 
.4 + .3 + .3 2.40 2.38 1.09 1. 08 1.36 1.36Sethoxydim + C. O. C. 

Fluazifop + C.O . C. .125 + .125 2.24 2.20 .97 . 95 1.50 1.48 

Fluazifop + C.O.C. .88 + . 125 2.22 2.18 1.16 1.14 1.14 1.12 

2.33 2.26 1.04 1. 01 1. 31 1. 29Overall Me an 
F-ratio treatments .423 . 645 .815 1.11 2 . 72 2.76 

CV (SE/Mean) 6.36 5.80 11.7 12.5 9.28 9.48 

LSD (0. 05) .484 .429 .397 .415 .398 .401 

Sequential t reatments re presented by multiple rates. Sethoxydim applica11 
tions were between second and third cuttings timed according t o quack
grass growth stage . Fluazifop applications were all previous to the 
fir st harvest. 2 weeks be tween applications. 

21 Yie l d. Tons / a of dry matter (Bay) or pure alfalfa (Alfa l fa ) 
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Application Date 5/4/87 5/19/87 7/7/87 8/13/87 
Treatment 1st Treatments 2nd Fluazifop 2nd Sethoxydim 3rd Sethoxydim 
Air 60 59 62 75 
Soil 63 60 65 63 
R.H.% 22 35 25 0 
Wind (mph) 0-3 4-6 0-2 0 
From the SW SW SSW 
Sky Clear Cloudy Prtly Cldy Cldy 
Soil : top Good Good Fair Good 

Subsoil V.Good V.Good Fair Fair 
Stage of Growth 

Alfalfa 12" 24" 7" 6" 
Quackgrass 12-13H 24-26" 6-8" 5-6" 
Dandelion 10-1211 10-12" 
Plantain 8-10" 10-11" 

Table 2. Weed control data from the post emergence grass study 
1st Cut: 6/8/87 2nd Cut: 7/21/87 3rd Cut: 9/25/87 

QU37kgrass Observations 4/ 
Rate Supress. Control Presence 

Treatment 1b ai/a 5/26 5/26 9/21 

Check 0.0 
Sethoxydim + .S + .5 100.0a 

C.O.C. 0.25% v/v) 
Sethoxydim + .If + .3 + .3 100.0a 

C.O.C. 
Fluazifop + .125 + .125 100.0a 

C.O.C. 0% v/v) 
Fluazifop + .88 + .125 100.0a 

C.O.C. 

0.0 
55.00a 

68.33a 

58.33a 

53.33a 

5.5 
3.3 

2.8 

6.3 

6.6 

3/ Suppression of quackgrass instead of control, i.e. quackgrass still 
alive yet reduced in growth. 

4/ Presence of quackgrass rated on scale of 0-10, 0 = no quackgrass, 
10 = normal population in test site. 

a/ Values significantly greater than the check (0.05 level) 
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Table 3. ies ion data. emergence herbicide 
1st Cut: 6/8/87 2nd Cut: 7/21/87 3rd Cut: 9/25/87 

3rd1st Harvest 2nd 
Treatment lb ai Alf Grs Brd Alf 

Check 91.2 8.8 .01 99.7 .30 .0 97.0 2. 1 .20 
+ .5 + .5 98.9 .8b .20 99.9 .10 .0 97.8 2.2 .01 

C.O.C. 
Se + .4 + .3 + .3 99.3 .5b .20 100.0 .01 .0 99.8a 0.2 .01 

C.O.C. 
Fluaz + .125 + .125 98.6 .8b .60a 99.9 .10 .0 98.7a 1.2 .04 

C.O.C. 
Fluaz + .188 + .125 98.4 1. Ob .30a 98.8 1. 20 .0 98.7a 1.3 .00 

C,O.C. 

Overall Mean 97.2 2.38 .26 99.6 .34 .0 98.4 1.3 .05 
F-ratio treatments 3.63 3.85 9.0** .855 .86 .0 4.47* 1.7 2.30 
LSD (0.05) 5.85 5.96 .21 1.80 1.8 .0 1. 63 1.9 .21 

5/ % Species determined by hand of a 500-1000 gram 
on a basis. Grass species 

AGRRE). broadleaf species: dandelion 
common or PLAMA). 

*.** icance at the 0.05 or .01 leve 
a/ greater than the check (0.05 level) 
b/ Values less than the check (0.05 level) 

s determined 
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Wild oat c ontrol in n o - t ill seeded spring barley. Dial, M.J., D.C. 
Thill , and J . M. Lish . Granular wild oat (AVEFA) herbicides were applied 
preplant surface (PPS) into standing barley stubble during the fall of 
1986 near Soda Springs, I d aho. The herbicides were not incorporated 
mechanically . The expe r i mental area was seeded to 'Steptoe' spring 
barley with a Haybuster no-till drill on April 23, 1987. Three 
experimental wild oat herbicides, along with diclofop and difenzoquat, 
were applied postemerge n c e (POST) on June 3. The barley was in the three 
tiller growth stage and the wild oat growth stage ranged from five leaves 
to one tiller. The granular herbicide treatments were applied with a 
Gandy spreader calibrated to deliver 102 pounds of granular product per 
acre at 3 mph . The approppriate active ingredient rate was attained by 
mixing commercial product. with formulation blanks. The spring herbicide 
treatments were applied with a C02 pressurized backpack sprayer 
calibrated to deliver 10 ga l l a at 40 psi and 3 mph. Plots were 15 by 50 
ft and treatments were arranged in a randomized complete block design 
replicated four times . Wild oat cont rol was estimated visually on July 
21 . The plots were not harvested because of severe hail damage and 

lodging. Application data are in Table 1. 


Table 1 . Application data 

Application date 10/ 29/86 6/3/87 
Air temperature (F) 63 55 
Soil temperature (F) 52 50 
Relative humidity (%) 49 72 
Wind speed (mph) - direction 4-S 2-N 
Soil pH 5.6 

OM (%) 3.4 
CEC (meq/100 g soil) 18.2 
Texture loam 

The trial late and trial late + trifluralin granular herbicide 
treatments controlled the wild oat (Table 2) . Imazamethabenz and PP604 
at the higher rates, and difenzoquat applied in the spring controlled the 
wild oat as effectively as the fall applied granular treatments (Table 
2). The PP604 25 dispersible granule formulation was difficult to get 
into solution. FOE3304A at either rate also controlled wild oat 
effectively. Diclofop, and the lower rate of imazamethabenz did not 
control wild oat (Table 2). (Agricultural Experiment Station, Moscow, 
Idaho 83843) 
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Table 2. Wild oat control in no-till spring barley 

Time of AVEFA 
Treatment l Formulation Rate application control 

(lb ai/a) (%) 
check 
triallate 10 GR 1. 25 fall 89 
trifluralin 10 GR 0.5 fall 66 
triallate + 10 GR 1. 25 fall 91 
trifluralin 10 GR 0.5 

FOE3340A + 3.34 EC 0.125 spring 89 
surfactant 0.25% 

difenzoquat 2 SC 1.0 spring 78 
diclofop 3 EC 1.0 spring 33 
FOE3340A + 3 EC 0.25 spring 88 
surfactant 0.25% 

imazamethabenz 2.5 SC 0.47 spring 80 
imazamethabenz 2.5 SC 0.3 spring 24 
PP604 + 25% DF 0.25 spring 64 
vegcocon 2.0% 

PP604 + 25% DF 0.5 spring 88 
vegcocn 2.0% 

Wild oat density (no./ft2) 34 

LSD (0.05) 36 

lVegcocn is a vegetable base crop oil concentrate. Surfactant 
(nonionic) and vegcocn concentrations are expressed as % v/v. 
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Wild oat and wild buckwheat control i n irr igated spring barley in 
southeast Idaho . Dial , M.J. a nd D. C . Thill. Wild oat (AVEFA) and 
broadleaf weed herbicide tank mixt u res were tested near Idaho Falls, 
Idaho. The herbicides were app lied to 'Klages' spring barley on May 6 
with a C02 pressurized b ackpack sprayer calibrated to deliver 20 galla at 
42 psi and 3 mph . The plots were 10 by 30 f t a nd the treatments were 
arranged in a randomized comp lete bloc k design, replicated four times. 
The treatments were evaluated v isually fo r percent control of wild 
buck-wheat (PaLCO) on J u ly 21 and wild oat on August 7. The plots were 
harvested with a plot combine on August 7 for grain yield. Application 
data are in Table 1 . 

Tab l e 1. Application data 

Crop growth stage 2 to 5 leaves 
Wild o a t growth sta ge 2 to 5 leaves 
Air tempe rature (F ) 80 
Soil temperature ( F) 92 
Relative humidity ( %) 55 
Wind speed (mph) - di r e ction 4-W 
Soil pH 6 . 4 
OM (%) 1.6 
CEC (meq/lOO g s oi l) 17.8 
Texture loam 

All treatments except diclofop + DPXE8698 effectively controlled 
wild oat (Table 2). Wild buch"heat control was less than acceptable with 
diclofop or difenzoquat a l one, dic lofop + bromoxynil, and difenzoquat + 
metsulfuron (Table 2). The barley grain yield in all treatments except 
diclofop + DPXE8698 was greater than the ~Teedy control (Table 2). 
(Agricultural Experiment Station, Moscow, Idaho 83843) 
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Table 2. Wild oat and broadleaf weed control and spring 
barley grain yield 

Control Grain 
Treatment 1 Rate AVEFA paLCO yield 

(lb ai/a) ------(%)----- (lb/a) 
check 4032 
diclofop 1. 00 95 5 5328 
irnazarnethabenz + 0.38 98 98 5952 
surfactant 0.25% 

difenzoquat 1.00 96 5 5712 
diclofop + 1.00 88 21 5184 
bromoxynil 0.25 

diclofop + 1. 00 76 99 4944 
DPXE8698 0.0156 

imazamethabenz + 0.38 99 99 6192 
DPXE8698 + 0.0156 
surfactant 0.25% 

difenzoquat + 1.00 99 99 5760 
DPXE8698 0.0156 

imazarnethabenz + 0.38 99 99 5616 
rnetsulfuron + 0.0039 
surfactant 0.25% 

difenzoquat + l.00 94 82 5568 
rnetsu1furon + 0.0039 
surfactant 0.25% 

weed density (no./ft2 ) 28 15 

LSD (0.05) 14 13 960 

ISurfactant is nonionic, concentration is expressed as % vivo 
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Dial, 
M.J. Herbicide control of corn spurry ( 

(AMARE) , cone (SILCD), and Russian was 
evaluated in four near Ashton, Idaho. 
herbicide ied to ' at the three 

at four locations on May 21, 1987 with a C02 
sprayer calibrated to deliver 10 at 40 psi and 

3 mph. The experimental des was the same at all locations. The 
treatments were in a randomized block des 
four times. The 10 by 30 ft were evaluated for weed 
control on 21. Two of the were harvested for 
with a combine on 26. Application data are listed in Table 1. 

Table 1. Application data 

Air temperature 
Soil (F) 79 

(%) 89 
- direction 3-W 

Weed 
(SPRAR) 4 to 6 leaves 
(AMARE) 3 to 4 leaves 
(SILCD) 3 to 5 leaves 
( prebloom 

Soil 5.3 
OM (%) 2.4 
CEe (meq/lOO g soil 13.2 
Texture silt loam 

All treatments e controlled corn spurry 2), The 
herbicides alone and in tank mixtures with 2,4-D LVE and 

bromoxynil controlled redroot and cone When 2,4-D LVE 
was applied alone, control of redroot pigweed and cone was 
reduced. The herbicide treatments only of Russian 

The herbicide treatments did 
icultural Research Station, Moscow, 
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Table 2. Broadleaf weed control and spring barley grain yield 
in Fremont County 

Grain 

Rate 2 4 

- ... _- ...... ---- ... % - ... --- ...... - ... 
check 3900 5000 
metsulfuron 0.0039 100 100 100 100 85 3900 5100 
DPXL5300 0.0078 100 100 96 100 76 4150 5100 
DPXL5300 0.0156 100 100 94 100 78 3900 5050 
metsu1furon 0.0039 100 100 98 100 90 4100 4950 
DPXL5300 + 0.0078 100 100 96 100 91 3950 5300 

2,4-D LVE 0.25 
metsu1furon + 0.0039 100 98 100 100 79 4000 5400 
bromoxynil 0.25 

DPXL5300 + 0.0078 100 100 98 100 74 3750 5200 
0.25 

2,4-D LVE 0.75 90 91 88 88 91 3800 4700 

weed dens (no. ) 50 35 10 10 9 

LSD (0.05) 3 ns ns ns ns ns ns 

treatmwnts a nonionic surfactant 
at 0.25% v/v. 

3Number refers to location. All were within a 10 
square mile area. 
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Injury and grain yield of spring barley treated with diclofoR and 
thiameturon. Evans, R.M. and D.C. Thill. Diclofop and thiameturon tank 
mixes were applied to spring barley (var. Andre) at the 2 to 3 tiller stage 
to determine herbicide induced crop injury and grain yield reduction. The 
study was designed as a three (diclofop rates) by four (thiameturon rates) 
factorial, randomized complete block, replicated four times. The plots were 
10 by 30 ft. All herbicide treatments were applied with a C02 pressurized 
backpack sprayer calibrated to deliver 20 galla at 42 psi and 3 mph. Crop 

81injury was evaluated June 5, and 12. The grain was harvested August 1 
with a Hege plot combine. The cooperator applied trial late to the entire 
study area preplant incorporated. Diclofop treatments, with no thiameturon, 
were tank mixed with bromoxynil EC 4.0 at 0.25 lb ai/a. Weed control was 
uniformly good over all treatments except the check, which received only 
triallate. Environmental data are listed in Table 1. 

Table 1. Environmental data 

Location 
Date of application 
Stage of growth 
Air temperature (F) 

Soil temperature (F) 2 in. 

Relative humidity (%) 
Wind (mph) direction 
Soil type 
Organic matter (%) 
pH 
CEC (meg/100 g soil) 

Potlatch, Idaho 
May 20 
2 to 3 tiller 
49 
59 
88 
5 - E 
Silt loam 
3.2 
5.3 

17.1 

All diclofop-containing treatments decreased plant height and caused 
yellowing on the June 5 evaluation date (Table 2). Diclofop treatments 
injured barley regardless of thiameturon but at 0.75 lb ai/a rate of diclofop 
the addition of thiameturon increased the barley injury (Table 2). However, 
by June 12 the barley treated with thiameturon recovered from injury 
symptoms, but the barley treated with diclofop continued to show injury 
(Table 3). Overall, barley grain yield decreased as diclofop rate increased 
(Table 4). At the two highest rates of thiameturon, grain yield tended to 
decrease as diclofop rates increased (Table 4). (Idaho Agricultural 
Experimental Station, Moscow, Idaho 83843) 

1 Data not shown because they were similar to June 5 data. 
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Table 2. Diclofop and thiameturon injury to spring barley on June 5, 1987 

Diclofop (lb ai/a) 


Thiameturon o 0.75 1.0 Meanb 


(lb ai/a) - - - - - - - - - - - - - - - - - -%- - - - - - - - - - - - - - - - -

o 0& 9 15 8 
0.0039 3 6 16 8 
0.0117 6 15 20 14 
0.0234 5 16 18 13 

4 12 17 

aLSD (0.05) 6 for dic10fop by thiameturon 
bLSD (0.05) = 3 for thiameturon 
CLSD (0.05) 2 for dic10fop 

Table 3. Dic10fop and thiameturon injury to spring barley on June 12, 1987 

Dic10fop (lb ai/a) 


Thiameturon o 0.75 1. 0 Meanb 


(lb ai/a) ------------------%-----------------
o oa 13 20 11 
0.0039 6 19 21 15 
0.0117 8 14 26 16 
0.0234 10 21 21 17 

6 17 22 

aLSD (0.05) ns for dic10fop by thiameturon 
bLSD (0.05) = ns for thiameturon 
cLSD (0.05) 4 for dic1ofop 
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Table 4. Grain yield of spring barley treated with dic1ofop and thiameturon 

Dic1ofop (lb ai/a) 

~T~h~i~am~e~tu~r~o~n~______~O~_ 0.75 1.0 Meanb 

(lb ai/a) --------- - ------(lb/a)-------------- 
o 4246 a 4669 4213 4376 
0.0039 4376 4451 4447 4548 
0.0117 4892 4607 4148 4549 
0.0234 4806 4434 4294 4511 

4673 4540 4275 

aLSD (0.05) 385 for dic1ofop by thiameturon 
bLSD (0.05) = ns for thiameturon 
CLSD (0.05) 192 for dic1ofop 
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Evaluation of bromoxynil tank mixes for weed control in spring barley. 
Kidder, D. W. and D. P. Drummond. The herb; c; de bromoxyn il, in combi nat i on 
with DPX-M6316, DPX-l5300 and DPX-R9674, was eval ed for control of redroot 
pigweed (Amaranthus retrof7exus l. # AMARE), common lambsquarters 
(Chenopodium album L. # CHEAL) and hairy nightshade (So7anum sarricoides 
Sendt. # SOlSA) in ing barley at the University of Idaho Research and 
Extension Center, mberly, Idaho. Eighteen treatments, including 
control, were applied in a randomized compl block design with four 
replications. Spring barley (Steptoe) was planted on June 9, 1987 at a rate 
of 100 lb/a and furrow irrigated according to recommended procedures. 

Herbici were applied on July 3 as the early treatment and on July 13 
as 1 treatment using a backpack sprayer with 8002 nozzles a 
rate of 20 galla (187 L/ha) and pressure of 30 psi (207 kPa). Treatment 
p1 were 7.3 feet wi de and 30 long. So il was a Portneuf silt loam 
with a organic matter of 1. and a pH of 8. Visual evalu ions of percent 
weed control were made on July 29 and August 17. Harvest yields were taken 
on September 17. At the first appli ion, redroot pigweed was 1 to 3 inches 
tall, common lambsquarters was 1 to 2 inches tall and hairy nights was 1 
inch tall. At the second application, red root pigweed was 5 to 8 inches 
tall, common lambsquarters was 3 to 6 inches tall and hairy nightsh was 2 
to 4 inches tall. Weed densities for root pigweed, common lambsquarters 
and hairy nightshade were approximately 4,000, 57,000, and 27,000 plants/a, 
respectively. 

The addition of bromoxynil to DPX-M6316 increased hairy nightshade 
control. Death of 5 to 8 inch redroot pigweed plants with DPX-R9674 was more 
rapid when bromoxynil was added. Death of 3 to 6 inch common lambsquarters 
plants with DPX-R9674 and DPX-L5300 was also more rapid with the addition of 
bromoxynil. (Univ. of Idaho Cooperative Extension Service, Twin Falls, ID 
83301) 

Table 1. Application data for weed control in spring barley 

Date of application 7/03/87 7/13/87
Air temperature (F) 70 77 
Soil temperature @su (F) 80 70 
Soil temperature @8 cm (F) 70 68 
Rel lve humidity (%) 70 
Dew present none none 
Wind (mph) o o 
Cloud cover (%) o 
pH ° 8 
OM (%) 1.5 
soil texture silt loam 
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redroot pigweed 

Table 2. Bromoxynil tank mixes in spring barley 

Control 

July 29 August 17 
Time of Grain 

Treatment Rate appl icat AMARE2 CHEAl 2 AMARE CHEAL SOlSA yield 

(lb a. i ./A) .. " - ~ - - - - - - - - - - .. ... -. - - (%)- ( lb/A) ~ ~ - 

Check a 0 a 0 a a 3021.0 
Bromoxyni I 0.38 EPOST 87 99 100 85 100 98 3832.6 
2,4-D amine 0.50 EPOST 88 96 93 91 94 94 3993.3 
DPX-M6316 + Surf. 3 

0.016 + .25% v/v EPOST 100 97 60 100 98 64 3806.9 
DPX-L5300 + Surf. 0.016 + .25% v/v EPOST 97 99 100 95 94 98 4080.3 
DPX'R9674 + Surf. 0.016 + .25% v/V EPOST 99 96 91 100 99 89 4314.6 
Bromoxynil + DPX-M6316 + Surf. 0.25 + 0.016 + .25% v/v EPOST 100 99 96 100 100 96 4418.0 
Bromoxynil + DPX'L5300 + Surf. 0.25 + 0.016 + .25% v/v EPOST 96 100 100 93 99 97 4365.1 

~ Bromoxynil + DPX-R9674 + Surf. 0.25 + 0.016 + .25% v/v EPOST 100 100 96 100 99 94 4388.1 
~ Bromoxyni I 0.38 lPOST 85 100 100 81 100 100 3820.9 

2,4-D amine 0.50 LPOST 89 89 98 90 93 100 4030.8 
DPX-M6316 + Surf. 0.016 .25% v/v lPOST 96 96 63 99 100 63 3742.1 
DPX-L5300 + Surf. 0.016 + .25% v/V LPOST 91 95 96 92 98 97 3891.7 
DPX-R9674 + Surf. 0.016 + .25% v/v LPOST 92 93 96 96 99 94 3719.1 
Bromoxynil + DPX'M6316 + Surf. 0.25 + 0.016 + .25% v/v LPOST 99 100 100 100 100 99 3606.3 
BromoxyniL + DPX-L5300 + Surf. 0.25 + 0.016 + .25% v/v lPOST 97 99 100 96 100 100 3954.3 
Bromoxynil + DPX-R9674 + Surf. 0.25 + 0.016 + .25% v/v LPOST 99 99 100 99 99 100 3683.7 
2,4-D amine + DPX'L5300 + Surf. 0.50 + 0.016 + .25% v/v LPOST 94 96 99 98 100 100 3659.0 

LSD (0.05) 6 3 10 5 3 12 696.3 

4 leaf stage and broadleaf weeds were 1 to 3 inches tall. 
in the 6 leaf stage and broadleaf weeds were 2 to 8 inches tall. 

CHEAL :: common 

SOlSA =hairy nightshade 


3 Surfactant (R-11) 




ANTCO 

combined with diuron; 

Lish, J.M. and D.C. 
catchweed bedstraw (GALAP) control 

west of Potlatch, Idaho. combinations were 
t 2,4-D and three herbicides. Herbicides 

were applied March 30, 1987 except c + 2,4-D amine + 
was applied April 2. The was a randomized block 
design with four replications. Treatments were applied with a C02 

is in Table 1. ANTCO 
sprayer at 20 and 42 psi. Environmental data 
control was evaluated 18 and June 15, 

and GALAP control was evaluated June 15. Grain was harvested July 14. 

Table 1. Environmental data for ANTCO and GALAP 
control in winter barley 

treatments (Table 2). GALAP 
treatments and id + 

however, means were not different 
due to variab Grain was not different from the 

check when clopyralid was applied at 0.062 1b unless metribuzin or 
diuron was included in the treatments. Grain yield was than the 
check with all other treatments except 2,4-D. (Idaho Agricultural 
Experiment Station, Moscow, Idaho 83843) 
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Table 2. Broadleaf weed control and barley grain yield 

Grain 
Treatment Rate ANTCD GAUP yield 

clopyralid + 
2,4-D amine 

XRM-4813 


clopyralid + 
MCPA-amine 

clopyralid + 
MCPA-Na salt 

clopyralid + 
2,4-D amine 

clopyralid + 
2,4-D amine + 
metribuzin 

clopyralid + 
2,4-D amine + 
diuron 

clopyralid + 
2,4-D amine + 
terbutryn 

clopyralid + 
2,4-D amine + 
bromoxynil 

clopyralid + 
2,4-D amine + 
difenzoquat 

DPXL5300 1 

DPXM63l6 l 

DPXR96741 

2,4-D amine 

check 

(lb ai/a) 

0.09 + 
0.5 

0.61 

0.09 + 
0.75 

0.09 + 
0.75 

0.06 + 
0.375 

0.06 + 
0.38 + 
0.16 

0.06 + 
0.38 + 
0.5 

0.06 + 
0.38 + 
0.5 

0.06 + 
0.5 + 
0.25 

0.06 + 
0.5 + 

1 


0.0234 

0.0234 

0.0234 

0.75 

LSD 

(I of check) (lb/a) 


100 75 4288 


96 63 4362 


100 83 4043 


100 88 4018 


98 61 3799 


100 74 4057 


100 98 4288 


100 73 3436 


99 75 3827 


98 58 3923 


100 100 4621 


96 91 4109 


99 94 4026 


93 71 3515 


(0.05) 4 ns 705 


lApplied with Rll nonionic surfactant at 0 . 251 v/v 
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was 
1987 to investigate antagonism of ethephon and DPXR9674 when 

to barley was planted May 8 on 
the University of Idaho Plant Science farm. DPXR9674 and bromoxynil were 

and ethephon was 
and 20 

on June 24 with a C02 
backpack sprayer at 42 

on June 9, 
The experiment was 

a Latin square design and plots were 10 by 30 ft. Environmental data is 
in Table 1. Grain was harvested t 25. 

Table 1. Environmental data for ethephon interaction 
with DPXR9674 and bromoxynil 

Date June June 
4 to 5 leaf late boot 
52 75 

in. (F) 62 77 
98 59 

Cloud cover (%) 70 20 

Soil 	pH 4.8 
CEC (meq/lOO 19.1 
OM (%) 3.7 
Texture 

did not 
(Table 2). (Idaho 

or test 
Idaho 83843) 

Table 2. 	 Effect of ethephon-DPXR9674 and ethephon-bromoxynil 
on barley grain yield and test weight 

Grain 	 Test 

DPXR9674 	 0.0234 3298 45.1 
0.25 3404 44.9 

DPXR9674 + 0.0234 + 0.38 3103 45.3 
+ ethephon 0.25 + 0.38 3311 44.8 

F(0.05) NS NS 
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Wild oat control with PP604 plus vegetable crop oil. Ma l lory. C. A., 
J. M. Lish and o. C. Thill . A field study was establ ished in Boundary 
County, Idaho to evaluate wild oat (AVEFA) control by PP604 plus vegetable 
based crop oil concentrate (veg C~C). Dic10fop, difenzoquat and 
imazamethabenz were included for comparison. Herbicides were app lied with a 
C02 backpack sprayer calibrated to deliver 10 galla at 40 psi and 3 mph . The 
experimental design was a randomized complete block with th ree rep ications. 
In addition, PP604 plus veg COC treatments were analyzed as a t hree by four 
factorial to determine the rate effect. Plot size was 10 by 30 f t . PP604 had 
low solubility and plugged the spray nozzles. Application and edaphic data 
are in Table 1. All treatments except difenzoQuat were appl ied on May 13. 
DifenzoQuat was applied on May 29 for the appropriate leaf stage of wild oat. 
Wild oat control was evaluated visually on July 14 and the gra i n was harvested 
on August 11. 

_____T~a=b~l~e~l~_~lication and edaphic data . 
Treatment dates May 13 May 29 
Barley stages 3 lf 1 t o 2 tiller 
Wild oat leaf stages
Wi ld oat/ft2 

1 to 3 
25 

3 t o 5 
25 

Method of application broadcast 
Air temperature ( F) 52 72 
Soi l temperature ( F at 2 in.) 64 64 
Re l ative humidity (%) 
Soil type 
Organic matter (%) 

72 
silt loam 

3.7 

52 

pH 7.7 
CEC (meq/lOO g soil) 14.7 

None of the treatments controlled more than 70% of the wild oat (Table 
2) . Bar ley treated with imazamethabenz and PP604 at the 0.5 lb ai/a plus 2% 
v/v veg CDC yielded higher than the control. 

Analysis of the factorial arrangement of the PP604 and veg CDC treatments 
showed no difference in yield among any of the treatments (Dat a not shown). 
Concentration of veg CDC did not effect wild oat control at the PP604 0.125 lb 
ai/a rate (Table 3). Wild oat control was better with PP604 at 0. 25 lb ai/a 
plus veg CDC than PP604 alone. Wild oat control increased as the 
concentration of veg CDC increased at both the 0.25 and 0. 5 l b ai/a PP604 
rates . (Agricultural Experiment Station, University of Idaho . Moscow, Idaho 
8384 3) 
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----- -------Table 2. Wi ld oat control and barley yield 
Treatment Rate AVEFA control Grain yield 

("Ib ai /a ) (% of check) (lb/a) 
check 1960 
PP604 f- veg COCl 0.125 f- 0.02 8 2201 
PP604 f- veg COC 0.125 f- 0 .5 13 2010 
PP604 f- veg COC 0.125 f- 1. 0 13 2102 
PP604 f- veg COC 0.125 f- 2.0 8 1916 
PP604 f- veg COC 0.25 f- 0 .0 3 2072 
PP604 f- veg COC 0 . 25 f- 0.5 25 1886 
PP604 f- veg COC 0. 25 f- 1. 0 40 2135 
PP604 f- veg COC 0. 25 f- 2. 0 58 2270 
PP604 f- veg COC 0. 5 f- 0 .0 8 1982 
PP604 f- veg COC 0 . 5 ... 0 .5 20 2402 
PP604 f- veg COC 0 .5 f- 1. 0 45 2186 
PP604 + veg COC 0 .5 f- 2.0 65 2516 
diclofop 1. 0 45 2245 
imazamethabenz3 0. 38 70 2998 
difenzoquat 1. 0 60 1946 

LSD (0 .05 ) 25 491 
lCenex Land O'Lakes vegetab le crop oil concentrate 
2Rates expressed as % v/v 
3Applied with 0. 25% v/v Cene x nonionic surfactant 

Table 3. Herb ic i de by crop oil concentrate interaction 
Herbicide (lb ai/a)1 

COC 0.125 0.25 0.5 mean2 
(% v/v) 

o 
0.5 
1 
2 

10 
17 
17 

7 

- - --% control
3 

33 
47 
67 

-- - - -- 
10 
27 
57 
70 

8 
26 
40 
48 

mean3 13 38 41 
lL:-SD (0 .05) veg COC by herbicide interaction 24 
2LSD (0.05) veg COC == 14 
3LSD (0.05 ) PP604 rate == 12 
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Wild oat control in spring bar~. Mallory, C. A.• J . M. Lish and D. C. 
Thill. Efficacy of four experimental wild oat (AVEFA) herbicides was 
evaluated in spring barley (var. Lud) in a field trial in Boundary County, 
Idaho. Herbicides were applied with a C02 backpack sprayer calibrated to 
deliver 10 galla at 40 ps i and 3 mph. The experiment was designed as a 
randomized complete block with three replications. Plot size was 10 by 30 
ft. Application and edaphic data are in Table 1. Wild oat control was 
evaluated visually July 14 and grain was harvested with a plot combine on 
August 11. 

Table 1. Application and edaphic data 
Treatment date May 19 
Barley leaf stage 3 
Wild oat l eaf stage 1 to 3 
Wild oatlft2 25 
Method of application broadcast 
Air temperature (F) 51 
Soil temperature (F at 2 in.) 60 
Relative humidity (%) 42 
Cloud cover (%) 90 
Soil t ype s i 1 t loam 
Organi c matter (%) 7.7 
pH 3.7 
CEC (meg/100 9 soil) "'4.7 

Imazamethabenz contro l led 85% of the wild oat (Table 2). No other 
treatment controlled more than 50% of the wild oat. However, there was a rate 
response to HOE7l25. HOE7l25 at the high rate compared to the low rate 
controlled twice as many wild oat. There was no difference between yield of 
the check and any treatment (Table 2). (Idaho Agricultural Experiment 
Station, Moscow, Idaho 83843) 

Table 2. Wild oat control and barle~ ~ield 
Treatment Rate AVEFA control Grain ~ield 

(1 b ai/a) (% of check) (lb/a) 
check 1712 
FOE3440Al 0.125 0 1565 
FOE3440A 0.25 10 1814 
FOE3440A 0.38 10 1436 
HOU125 0.107 25 1574 
HOE7125 0 .134 50 1799 
imazamethabenz 0.38 85 2012 
PP604 0.125 3 1731 
PP604 0.25 3 1714 
PP604 0 .5 0 2059 

LSD (0.05) 12 456 
'All treatments except HOE7125 were app 1 i ed with 0.25% vlv Cenex nonionic 

surfactant. 
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Wild oat control with imazamethabenz tank mixes. Mallory. C. A.• M. J. 
Dial, J. M. lish and D. C. Thill. Two field studies were established to 
evaluate tank mix interactions of imazamethabenz and broadleaf herbicides and 
their fect on wild oat control. One study was in Boundary County. Idaho and 
the other in Bonneville County. Herbici were applied with a C02 
pressurized backpack sprayer calibrated to deliver 20 galla at 40 psi and 3 
mph. The expe ments were igned as randomized complete blocks with four 
replications. Plot size was 10 by 30 ft. Application and edaphic data are in 
Table 1. At the Boundary County site. wild oat control was evaluated visually 
July 14 and the grain was harvested August Wild oat control was evaluated 
August 1 and the grain was harvested same day at the Bonneville County 
site. 

Boundary County Bonneville County 
Appli on date May 19 May 5 
Barley variety 
Barley 1 stage 

'lud ' 
3 

'Klages' 
3 to 5 

Wild 
Wild 

oat 1 f stage 2 
30 

2 to 5 
25 

Method of application broad 
Air temperature (F) 
Soil temperature (F at 2 in.) 
Rel ve humi dity (%) 
Soil texture 

48 
52 
10 

clay loam 

80 
92 
55 

loam 
Organic matter (%)
pH 

4.0 
1.1 

1.6 
6.4 

CEC (meq/lOO g soil) 13.8 11.8 

Ail herbicide treatments at the Bonneville County si controlled at least 
91% of the ld and there was no difference in grain yield wi any of the 
herbicide treatments ( not shown). However, average barley grain yield in 
the herbicide treated plots was 5540 lb/a and only 4112 lbla in the untreated 
control pl In Boundary County. all treated plots a higher grain yield 
than the untreated checks (Table 2). 

There was no interaction between imazemethabenz and the sulfonylurea 
herbicides (Table 3). However. both wild oat control and grain yield were 

fected adversely when bromoxynil alone or bromoxynil and MCPA were 
mixed with imazamethabenz. Orthoganal contras for control among 
imazamethabenz. sulfonylurea and bromoxynil treatments accounted for 56% of 
the model for control by these herbicides indicating that there was 
antagonism. The same comparison for yield accounted for %of the model. 
(Idaho Agricultural Experiment Station, Moscow, Idaho 83843) 
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Table 2. Wild oat control and barle~ ~ield in Boundar~ Count~ 
Treatment Rate AVEFA contro 1 Grain ~ield 

(lb ai/a) (% of check) (lb/a) 
check 677 
imazamethabenz 1 0.38 65 2700 
imazamethabenz 0.42 68 3014 
imazamethabenz + 0 . 38 + 61 3005 

metsulfuron 0.0039 
imazamethabenz + 0. 42 + 71 3130 

metsulfuron 0.0039 
imazamethabenz + 0.38 + 58 2996 

thiameturon 0.0156 
imazamethabenz + 0.42 + 75 3271 

thiameturon 0.0156 
imazamethabenz + 0. 38 + 65 2988 

DPXL5300 0.0156 
imazamethabenz + 0.42 + 75 3625 

DPXL5300 0.0156 
imazamethabenz + 0.38 + 60 2707 

DPXR9674 0.0156 
imazamethabenz t 0.42 + 65 2859 

DPXR9674 0.0156 
imazamethabenz + 0.38 + 45 2524 

bromoxynil 0.1875 
imazamethabenz + 0.38 + 53 2292 

bromoxyni 1 0.25 
imazamethabenz + 0.42 + 58 2541 

bromoxynil 0.1875 
imazamethabenz + 0.42 + 50 2611 

bromoxynil 0.25 
imazamethabenz + 0.38 + 45 2569 

bromoxynil + MCPA 0.1875 + 0.5 
imazamethabenz + 0.38 + 35 2360 

bromoxynil + HCPA 0.25 + 0.5 
imazamethabenz + 0.42 + 45 2338 

bromoxynil + MCPA 0.1875+0.5 
imazamethabenz + 0.42 + 38 2242 

bromoxynil + HCPA 0.25 + 0.5 
imazamethabenz + 0.38 + 33 2310 

bromoxynil/MCPA2 0.1875 
imazamethabenz + 0.38 + 43 2335 

bromoxynil/HCPA 0.25 
imazamethabenz + 0.38 + 40 2791 

bromoxynil/MCPA 0.38 
imazamethabenz + 0.42 + 53 2457 

bromoxyni lIMCPA 0.1875 
imazamethabenz + 0.42 + 43 2843 

bromoxyni lIMCPA 0.25 
imazamethabenz + 0.42 + 40 2395 

bromoxyni lIMCPA 0.35 
check 945 
LSD (0.50) 15 678 

1 All treatments applied with 0.25% v/v nonionic surfactant 
2 Commercially formulated product 
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% Controll Grain 

Imazamethabenz vs sulfonylurea 100/101 
Imazamethabenz vs all bromoxynil 100/£>7** 
Sulfonylurea vs bromoxynil 100/&7** 
Bromoxynil vs bromoxynil ~ MC 171&4** 
Bromoxynil ~ MCPA vs bromoxynil/MCPA 

1 1% control on control by ima z alone treatments 
* Significant the 0.05 level 
**Significant at the 0.05 level 

(lb/a) 
2822/3071 
282212489* 

112489** 
2552123&3 
2552125 
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Weed control in barley. Miller, S.D. and J. Lauer. Research plots 
were established at the Powell Research and Extension Center, Powell, WY, to 
evaluate the efficacy of HOE-7125 and HOE-7121 for broad-spectrum weed control 
in barley. Barley (var. Moravian III) was seeded in a clay loam soil (42% 
sand, 29% silt and 29% clay) with 1.5% organic matter and a 7.7 pH May 4, 
1987. The herbicide treatments were applied broadcast with a CO 2 pressurized 
six-nozzle knapsack sprayer delivering 10 gpa at 40 psi to 1 to 4-leaf green 
foxtail, 2 to 4 inch wild mustard, 4 to 6-leaf wild oat and 5-leaf barley June 
3, 1987 (air temp 69 F, relative humidity 24%, wind SE at 6 to 10 mph, sky 
partly cloudy and soil temp - 0 inch 68 F, 2 inch 66 F and 4 inch 66 F). 
Plots were established under furrow irrigation and were 9 by 30 ft with three 
replications arranged in a randomized complete block. Visual weed control and 
crop damage evaluations were made June 23 and plots harvested August 12, 1987. 
Wild oats (AVEFA) infestations were light and green foxtail (SETVI) and wild 
mustard (SINAR) infestations moderate throughout the experimental area. 

No injury or stand reduction was observed with any treatment. Sarley 
yields were 7 to 14 bu/A higher in herbicide treated plots compared to the 
weedy check. Wild mustard control was 90% or greater with all treatments, 
green foxtail control 90% or greater with HOE-7125 at 0.49 and 0. 66 lb/A or 
HOE-7121 at 0.66 lb/A and wild oat control 85% or greater with HOE-7125 at 
0.49 and 0.66 lb/Jl.. (Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 
flJL· ) 

Weed control in barley 

2 3
Ba r 1 ey" Control 

Rate i nju ry stand red yield SETVI AVEFA SINAR
1

Treatment lb ai/A 90 % bu/A % % % 

HOE-7125 
HOE-7125 
HOE-7125 
HOE-7121 
HOE-7121 
HOE-7121 
difenzoquat + 2,4-D 

0.33 
0.49 
0.66 
0.33 
0.49 
0.66 
0.75 + 0.5 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

93 
96 
91 
92 
92 
96 
89 

83 
96 
98 
70 
88 
93 

0 

72 

85 
88 
68 
82 
83 
53 

100 
100 
100 

93 
100 
100 
100 

weedy check --------- 0 0 82 0 0 0 

1 
Treatments applied June 3, 1987

2
Barley injury and stand reduction (red) visually evaluated June 23 and plots harvested 

3August 12, 198: 
Weed control vlsually evaluated June 23, 1987 
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Miller. S.D. and J. Lauer. Re 
plots were Research and Extension Center, Powell, 
WY, to evaluate the cacy of herbicide treatments for broadl weed 
control in barley. ey (var. Klages) was seeded in a clay loam 1 (42% 
sand, silt and clay) wi 1.5% organic matter and a 7.7 pH April 
1987. herbicide treatmen were applied broadcast with a pressu 
six-nozzle k sprayer deliveri 10 gpa at psi to 1 to inch wild 

rd, 0.5 1 inch redroot pi and 3 to leaf barl May ,1987 
(air temp F, relative humidity 27%, wind S at 4 to 5 mph, sky clear and 
soil temp - 0 inch F, 2 inch 70 F and 4 inch 65 F). ots were established 
under furrow irri ion and were 9 by 30 with three replications arranged 
in a randomized complete block. Visual control and crop damage evalua
tions were June 2 plots ted Augu ,1987. Wild mustard 
(SINAR) and redroot pi (AMARE) -infestations were heavy and uniform 
throughout 1 area. 

No treatment barl stand; however, dicamba inations injured 
barley 5 to 10%. icide treatments i barl yi ds 8 to 16 bu/A 
compared to thE: weedy check. Wild mustard and redroot pigweed control was 
excellent with all treatments. (Wyoming Agric. . Sta., e, WY 
SR ) 
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Broadleaf weed control in barley 

Rate injury stand red yield SINAR AMARE 
1

Treatment lb alIA % % bu/A 9" % 

clopyralid + 0.06 + 0.38 0 0 99 98 100 
XRM-4813 0.52 0 0 100 99 100 
XRM-4813 + DPX-M6316 + s 0.42 + 0.008 0 0 97 100 100 
XRM-4813 + DPX-L5300 + s 0.42 + 0.008 0 0 100 100 100 
XRM-4813 + DPX-R9674 + s 0.42 + 0.008 0 0 100 100 100 
DPX-R9674 + s 0.008 0 0 103 93 100 

DPX-R9674 + s 0.016 0 0 99 98 100 
bromoxynil 0.5 0 0 103 9'+ 100 
bromoxyni 1 + MCPA (pm) 0.25 + 0.25 0 0 105 100 100 
bromoxyni 1 + DPX-L5300 + s 0.25 + 0.008 0 0 100 98 100 
bromoxynil + clopyralid 0.25 + 0.06 0 0 105 90 100 
dicamba + MCPA 0.09 + 0.25 5 0 102 99 100 
dicamba + picloram 0.09 + 0.015 10 0 99 90 97 
dicamba + clopyral id 0.09 + 0.09 5 0 102 91 95 
dicamba + DPX-R9674 + s 0.09 + 0.008 10 0 103 99 100 
DPX-L5300 + s 0.016 0 0 100 99 99 
DPX-M6316 + s 0.008 0 0 104 90 100 
DPX-M6316 + s 0.016 0 0 100 93 100 

check 0 0 89 0 0 

applied May 12, s = X-77 at 0.25% v/v and pm mix 
injury and stand reduction (red) vi sua 11 y evaluated June 2 and plots harvested 
12, 1987 

control visually evaluated June 2, 1987 



Weed control with clopyralid combinations in barley. Miller, S.D. and 
J.M. Krall. Research plots were established at the Torrington Research and 
Extension Center, Torrington, WY, to evaluate broadleaf weed control and 
barley tolerance with clopyralid in combination with other herbicides. Barley 
(var. Klages) was seeded in a sandy loam soil (72% sand, 15% silt and 13% 
clay) with 1.2% organic matter and a 7.5 pH April 11, 1987. The herbicide 
treatments were applied broadcast with a CO 2 pressurized six-nozzle knapsack 
sprayer delivering 10 gpa at 40 psi to 0.5 to 1.5 inch common lambsquarters, 
0.5 to 1 inch kochia, emerging hairy nightshade and 3 to 4-leaf barley May 5, 
1987 (air temp 65 F, relative humidity 35%, wind NE at 5 mph, sky partly 
cloudy and soil temp - 0 inch 70 F, 2 inch 62 F and 4 inch 60 F). Plots were 
established under irrigation and were 9 by 30 ft with three replications 
arranged in a randomized complete block. Visual weed control and crop damage 
evaluations were made May 27, plant height measured June 17 and plots har
vested July 22, 1987. Kochia (KCHSC) and hairy nightshade (SOlSA) infesta
tions were light and common lambsquarters (CHEAL) infestations moderate 
throughout the experimental area. 

No treatment reduced barley stand; however, clopyralid-dicamba combina
tions injured barley 7%. Barley yields were 2 to 7 bu/A higher in herbicide 
treated plots compared to the weedy check. Broad-spectrum weed control was 
good with all treatments except clopyralid plus 2,4-D, XRM-4813 or MCPA. 
(Wyoming Agric. Exp. Sta., laramie, WY 82071 SR 1508.) 
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Broadleaf weed control in barley 

Rate injury stand red height yield CHEAL KCHSC SOlSA 
lb ai/A % 90 inches bu/A % % % 

clopyralid + 2,4-D 0.06 + 0.38 0 0 37 83 83 73 93 
clopyralid + 2 0.09 + 0.5 0 0 36 83 90 80 96 
XRM-4813 0.42 0 0 36 84 80 65 90 
XRM-4813 0.52 0 0 36 82 83 72 93 
XRM-4813 + DPX-M6316 + s 0.42 + 0.008 0 0 36 85 95 95 92 
XR~i-4813 + DPX-l5300 + s 0.42 + 0.008 0 0 36 82 97 97 92 
XRM-4813 + DPX-R9674 + s 0.42 + 0.008 0 0 36 82 95 95 91 
clopyralid + bromoxyni 1 0.06 + 0.25 0 0 37 82 88 88 93 
clopyralid + DPX-M6316 + s 0.06 + 0.008 0 a 36 82 93 90 92 
cl opyral i d + DPX-l5300 + s 0.06 + 0.008 0 0 37 84 95 92 90 
clopyralid + DPX-R9674 + s 0.06 + 0.008 0 0 36 87 93 91 93 
clopyraTid + dicamba 0.06 + 0.09 7 0 35 82 90 90 95 
clopyralid + dicamba 0.125 + 0.09 7 0 35 84 92 92 95 
MCPA (ea) 0.5 0 0 36 83 78 62 82 
MCPA (ea) 0.75 0 0 36 82 75 60 80 

weedy check 0 0 36 80 0 0 0 

applied May 5. 1987; 5 = X-77 at 0.25% vlv and es = ester 
ey injury and stand reduction (red) visually evaluated May 27, plant height measured June 17 
plots harvested July 22. 1987 
control visually evaluated May 27. 1987 
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low volume herbicide a lication for broadleaf weed control in barle . 
Miller, S.D. and J.M. Krall. Research plots were estab ished at the Torring
ton Research and Extension Center, Torrington, WY, to evaluate the efficacy of 
several 2,4-0 formulations at 5 and 10 gpa for broadleaf weed control in 
barley. Barley (var. Klages) was seeded in a sandy loam soil (72% sand, 15% 
silt and 13% clay) with 1.2% organic matter and a 7.5 pH April 11, 1987. The 
herbicide .treatments were applied broadcast with a CO 2 pressurized six-nozzle 
knapsack sprayer delivering 5 gpa at 45 psi or 10 gpa at 40 psi to 2 to 3 inch 
common lambsquarters, 1 to 2 inch kochia, 0.5 to 1.5 inch hairy nightshade, 1 
to 2 inch wild buckwheat and 4 to 5-leaf barley May 11, 1987 (air temp 73 F, 
relative humidity 39%, wind SE at 6 mph, sky partly cloudy and soil temp - 0 
inch 84 F, 2 inch 74 F and 4 inch 74 F). Plots were established under irriga
tion and were 9 by 30 ft with three replications arranged in a randomized 
complete block. Visual weed control and crop damage evaluations were made May 
27, plant height measured June 17 and plots harvested July 22, 1987. Common 
lambsquarters (CHEAL) and hairy nightshade (SOlSA) infestations were moderate 
and kochia (KCHSC) and wild buckwheat (POlCO) infestations light throughout 
the experimental area. 

No injury, stand reduction or plant height reduction was observed with 
any treatment. Barley yields were 9 to 14 bu/A higher in herbicide treated 
plots compared to the weedy check. Weed control was similar with EH-736 or 
2,4-D and was not influenced by spray volume. (Wyoming Agric. Exp. Sta., 
laramie, WY 82071 SR ~.) 

Broadleaf weed control in barley with several 2,4-D formulations 

2 3
Barl e:t Control 

Rate injury stand red. height yield CHEAL KCHSC SOlSA POllO
1

Treatment lb ai/A 90 90 inches bu/A % 90 % % 

5 gal 
EH-736 
EH-736 
2,4-D 

0.5 
0.75 
0.5 

0 
0 
0 

0 
0 
0 

36 
36 
35 

102 
99 

102 

93 
95 
90 

78 
77 

73 

93 
95 
92 

33 
38 
27 

~ 
EH-736 
EH-736 
2,4-D 

0.5 
0.75 
0.5 

0 
0 
0 

0 
0 
0 

36 
35 
36 

98 
100 

97 

92 
95 
92 

75 
80 
78 

92 
93 
92 

30 
33 
33 

weedy check 0 0 36 88 0 0 0 0 

2Treatments applied May 11, 1987; EH-736 = SUlV amine and 2,4-0 = dimethylamine 
Barley injury and stand reduction (red) visually evaluated May 27, plant height measured 

3June 17 and pl~ts harvested July 22, 1987 
Weed control vlsually evaluated May 27, 1987 
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Broadleaf weed control in barley with sulfonyl urea herbicides. Miller, 
S.D. and J.M . Krall. Research plots were established at the Torrington 
Research and Extension Center, Torrington, WY, to evaluate weed control and 
crop tolerance with several sulfonyl urea herbicides. Barley (var. Klages) 
was seeded in a sandy loam soil (72% sand, 15% silt and 13% clay) with 1.2% 
organic matter and a 7. 5 pH April 11, 1987. The herbicide treatments were 
applied broadcast with a CO 2 pressurized six-nozzle knapsack sprayer deliver
ing 10 gpa at 40 psi to 0. 5 to 1.5 inch common lambsquarters, 0 . 5 to 1 inch 
kochia and 3 to 4-leaf barley May 6, 1987 (air temp 75 F, relative humidity 
20%, wind calm, sky clear and soil temp - 0 inch 95 F, 2 inch 74 F and 4 inch 
70 F). Plots were established under irrigation and were 9 by 30 ft with three 
replications arranged in a randomized complete block. Visual weed control and 
crop damage evaluations were made May 27, plant height measured June 17 and 
plots harvested July 22, 1987. Kochia (KCHSC) infestations were light and 
common lambsquarters (CHEAL) infestations moderate throughout the experimental 
area. 

No treatment reduced crop stand; however, DPX-R9674 at rates of 0.016 
lb/A or higher caused slight barley injury (10% or less). Barley yields were 
9 to 15 bu/A higher in herbicide treated plots than in weedy check plots. 
Common lambsquarters and kochia control was 85% or greater with all herbicide 
treatments. (Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR ~.) 

Broadleaf weed control in barley 

2 3
Barle';i Control 

Rate injury stand red height yield CHEAL KCHSC
1

Treatment lb ai/A % % inches bu/A % % 

DPX-R967 Lf + s 0. 004 0 0 36 100 88 85 
DPX-R9674 + s 0.008 0 0 36 97 90 88 
DPX-R9674 + s 0.012 0 0 36 99 93 90 
DPX-R9674 + s 0.016 5 0 35 100 95 92 
DPX-R9674 + s 0. 02 10 0 35 96 93 92 
DPX-R9674 + s 0. 024 10 0 34 98 95 92 
DPX-L5300 + s 0.004 0 0 36 99 87 88 
DPX-L5300 + s 0.008 0 0 36 97 92 92 
DPX-L5300 + s 0.016 0 0 35 100 92 90 
DPX-L5300 + bromoxynil + s 0.004 + 0.06 0 0 36 97 90 90 
DPX-L5300 + bromoxynil + s 0.004 + 0.09 0 0 36 98 92 90 
DPX-L5300 + bromoxynil + s 0 . 004 + 0.18 0 0 35 96 93 92 
DPX-L5300 + bromoxynil + s 0.008 + 0.06 0 0 36 100 92 92 
DPX-L5300 + bromoxynil + s 0.008 + 0.09 0 0 36 102 95 92 
DPX-15300 + bromoxynil + s 0.008 + 0.18 0 0 36 99 95 93 

weedy check ----------- 0 0 36 87 0 0 

1 .
2Treatments applled May 6, 1987 and s = X-77 at 0.25% v/v 
Barley injury and stand reduction (red) visually evaluated May 27, plant height measured 

3June 17 and plo t s harvested July 22, 1987 
Weed control visually evaluated May 27, 1987 
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Miller, 
rch and Extension , Torrington, WY,ton 

postemergence herbicide treatments for broadl weed control in barl . 
Barl (var. Klages) was in a sandy loam soil (72% sand, 15% silt and 
13% cay) with 1. organic matter and a 7.5 pH April 11, 1987. herbici 
treatments were applied b t with a CO 2 suri six-nozzle knapsack 
sprayer delivering gpa at 40 psi to 0.5 to 1.5 inch common lambsquarters, 
0.5 1 inch kochia, emergi hairy nightshade and 3 to leaf barley May 6 
(air temp 70, relative humid 29%. wind calm, sky partly cloudy and soil 
temp - a inch 82 F, 2 inch 68 and 4 inch 64 F) or to 2 to 3 inch common 
lambsquarters, 1.5 to 2 inch kochia, 1 to 2 inch hairy nightshade and 5 to 
6-leaf barley May 18, (air temp F, ative humidity 24%, wind calm, 
sky clear and soil temp - 0 inch 86 F, 2 inch 75 F and 4 inch F). Pl 
were established under irrigation and were 9 by 30 with three lications 
arranged in a randomized complete block. Visual weed control and crop damage 
evaluations were made June 2, plant height measu June 17 and plots har
ves July 22, 1987. Common lambsquarters (CHEAL) and iry ni hade 
(SalSA) infes ons were moderate and kochia (KCHSC) i stations light 
throughout experimental area. 

No stand reduction was observed with any treatment; however. barley was 
injured 2 to 20% by dicamba treatmen and 5 to by 1 treatmen . 
Barley yiel were somewhat variable and did not relate closely to weed 
control and/or crop injury. Hairy nightshade control was 85% or g r with 
all t except DPX-M6316, DPX-L5300 or DPX-R9674 alone; common lambs-
quarters control 85% or with all treatmen except 1 at 0.063 
lb/A; and kochia control or greater wi all treatments except 2,4-D at 
0.5 lb/A, 1 at 0.063 and 0.125 lb/A. dicamba-picloram combinations at O. 
plus 0.015 lb/A or picloram-2,4-D combinations at 0.015 plus O. and O. 
plus O. lb/A. (Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR .) 
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Broadleaf weed control in barley 

Rate injury stand red height yield CHEAL KCHSC SOlSA 
1

Treatment lb ai/A 96 90 inches bu/A % % % 

1 to 3-1eaf barley 
bromoxynil 0.25 o o 34 83 88 87 90 
bromoxyni 1 0.38 o o 34 86 95 93 97 

1 0.5 o o 34 83 97 98 100 
+ MCPA (pm) 0.25 + 0.25 o o 34 86 97 96 98 

dicamba + MCPA 0.06 + 0.385 2 o 33 80 93 87 95 
dicamba + MCPA 0.09 + 0.385 5 o 34 82 96 93 98 
dicamba + picloram 0.06 I- 0.015 3 o 33 83 90 78 93 
deicamba + picloram 0.09 + 0.015 10 o 33 80 92 85 99 
picloram + 2 0.015 + 0.385 o o 34 82 90 77 93 
picloram + 2,4-0 0.023 + 0.385 o o 34 81 92 83 96 
OPX-M6316 + s 0.016 o o 35 82 98 98 o 
OPX-l5300 + 5 0.016 o o 35 84 100 98 53 
DPX-R9674 + s 0.016 o o 34 82 97 99 30 
bromoxynil + OPX-M6316 + s 0.25 + 0.008 o o 34 84 93 96 90 
bromoxynil + DPX-l5300 + s 0.25 + 0.008 o o 34 81 95 98 95 

1 + DPX-R9674 + s 0.25 + 0.008 o o 33 87 93 98 95 
dicamba + DPX-M6316 + s 0.09 + 0.008 20 o 30 85 93 93 90 
dicamba + DPX-l5300 + s 0.09 + 0.008 8 o 32 87 95 92 93 
dicamba + DPX-R9674 + s 0.09 + 0.008 12 o 32 83 96 92 92 
F5231 + 5 0.063 5 o 34 83 83 72 88 
F5231 + s 0.125 10 o 33 81 93 82 92 
F5231 + s 0.25 12 o 33 81 96 87 95 
F5231 + 5 0.5 13 o 33 84 98 93 98 

F5231 + s 0.063 4 o 34 84 75 63 85 
F5231 + 5 0.125 7 o 34 86 85 75 90 
F5231 + s 0.25 10 o 34 82 95 85 92 
F5231 + 5 0.5 12 o 34 81 96 87 95 
2,4-D 0.5 o o 34 84 90 77 92 
DPX-R9674 + s 0.016 o o 35 85 92 90 o 

check o o 34 79 o o c 

1
Treatments applied May 6 and May 18, 1 s = X-77 at 0.25% v/v and pm = mix 

2Barley injury and stand reduction (red) visually evaluated June 2, plant height measured 
17 and plots harvested July 22, 1987 
control visually evaluated June 2, 1987 
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-- --The combination of chlorsulfuron and metasulfuron with AC 222,293 at 
various rates to determine an effective rate for broad spectrum weed control. 
Stewart, V. R. and Todd K. Keener. Combinations of the post emergence herbi
cides chlorsulfuron, 2-chloro-N-[[( 4-methoxy-6-methyl-l, 3, 5- triazin- 2-yl) 
amino] carbonyl]benzenesulfonamide , and metasulfuron, methy12-[[[[(4-methoxy
6-methyl-l,3,S-triazin-2-yl)amino] sufonyl]benzoic acid, with AC 222,293 , 
+rnethyl-6-(4-isopropyl-4-methyl-S-oxo-2-imidazolin-2 yl)-m-toulate, were eval
uated for broad spectrum weed control in Lewis spring barley. The barley was 
seeded in 12 foot drill strips, which were planted parallel to one another 
and separated by 5 foot cultivated alleys. Plots were 10 x 12 feet and posi
tioned at right angles to the drilled strips in a randomized complete block 
design. Treatments were replicated four times. Herbicides were applied using 
a tractor mounted research-type sprayer with 8002 nozzles at 32 psi applying 
24.85 gpa. There was a very high natural population of broadleaf weeds and a 
light population of wild oats ( Avena fatua ) in the test. Forty-eight square 
feet was harvested with a Hege combine for yield. 

Broadleaf weed control with chlorsulfuron and metasulfuron was very good. 
Chlorsulfuron and metasulfuron provided excellent control of broadleaf weeds. 
The high rate of AC 222,293 ( .45 Ib ai/A ) in combination with high rates of 
chlorsulfuron (.187 oz ai/A) did not give any more effective control of 
broadleaf weeds and wild oats than the lower rates used in the experiment. 
Likewise the lower rate combinations of AC 222,293 plus metasulfuron proved 
as effective as the higher rate. AC 222,293 alone gave poor broadleaf weed 
control but 83-91% wild oat control. Excellant broadleaf weed control was 
seen in chlorsulfuron plots whereas metasulfuron alone proved just fair for 
all broadleaf weed species present. Chlorsulfuron and metasulfuron showed 
no activity against wild oats. 

There was no antagonistic effect noted in weed ratings. It was observed 
that AC 222,293 wild oat control was less when mixed with metasulfuron, but 
not significantly less than AC 222,293 alone or in other mixtures. Antag
onism was not detected in the yields. Yields were significantly higher in 
all those treatments combined with AC 222,293. An exception to this was 
chlorsulfuron applied at the .125 oz ai/A rate. Test weights were signif
icantly higher in all combinations except AC 222,293 plus metasulfuron at the 
low rate. Where herbicides were evaluated individually barley test weights 
were lower. 
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Table 1. 	 Weed control evaluations when chlorsulfuron or metasulfuron is 
combined with AC 222,293 in spring barley. 
Seeded: April 15,1987 Harvested: August 19 , 1987 

Treatment Rate ------ Percent Weed Control 6/10/87 ----- 2/ 
1/ lb ai/A THLAR PLOCO LAMAM CHEAL AVEFA HT(IN) 

AC222,293+Chlor 
+ Surf. 

AC222,293+Chlor 
+ Surf. 

AC222,293+Chlor 
+ Surf . 

AC222 , 293+Chlor 
+ Surf. 

AC222,293+Meta 
+ Surf. 

AC222,293+Meta 
+ Surf. 

AC222 , 293+C.0. C. 

.38+.008 

.45+.008 

.38+.012 

.45+.012 

.38+.004 

.45+.004 

.38 

96.00 

65.00 

97.50 

91.25 

92.25 

74.75 

48.75 

86.25 

88.75 

97.50 

98.75 

75.00 

80.00 

57.50 

100.0 

97.50 

100.0 

100.0 

100.0 

98.75 

36.25 

91. 00 

96.25 

92.50 

82.50 

88.75 

50.00 

22.50 

87.25 

90.50 

89.50 

85.00 

83.75 

83.75 

82.50 

34.4 

33.7 

33.7 

34.2 

35.1 

33.7 

34.9 

AC222,293+C.0.C. .45 93.75 68.75 47.50 20.00 91.25 36.0 

Chlor + Surf. .008 97.50 92.50 100.0 93.75 .0000 35.5 

Chlor + Surf. .012 90.00 93.75 96.25 92.25 .0000 35.9 

Meta + Surf. .004 52.50 47.50 72.50 62.50 .0000 36.0 

Check .0000 .0000 .0000 .0000 .0000 34.9 

1/ 	 Chlor = chlorsulfuron, meta = metasulfuron, C.O.C.= Crop oil concen. 
2/ 	 Weed stages at application: Crop: 5 leaf,tillering 

THLAR Fanweed ( Thlaspi arvense L.) 4-8 lvs, 1/2" dia 
CHEAL Lambsquarter ( Chenopodium album L.) 4-10 lvs, 1 1/2 " tall 
paLCO Wild buckwheat ( Polygonum convolvulus L.) 1-2 lvs 
LAMAM Henbit ( Lamium amplexicaule L.) 2-6 lvs 
AVEFA Wild oat ( Avena fatua L.) 2 1/2- 3 lf 

Application: Post 	 Date: 5/11/87 Air temp: 75 F Soil temp: 80 F 
Rel. Hum. 20% Wind veloc: 2-5 mph from the SEE 
Sky: Clear Soil: Creston silt loam, pH 7.2, OM 4% 
Soil moisture: topsoil dry, subsoil - v. good moisture 

Seeding depth 1 1/2 to 2 ", seeding rate 60 lbs/A 

Previous crop: Spring barley 
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Table 2. Yield data taken when chlorsulfuron and metasulfuron are 
combined with AC 222,293 in spring barley. 

Treatment Rate YIELD TEST WT % 
lb ai/A Bu/A LBS/BU PLUMP 

1. AC222,293+Chlor 
+ Surf. 

.38+.008 103.7a 51. 50a 94.50 

2. AC222,293+Chlor 
+ Surf. 

.45+.008 112.8a 52.05a 94.50 

3. AC222,293+Chlor 
+ Surf. 

.38+.012 104.0a 52.42a 95.75 

4. AC222,293+Chlor 
+ Surf. 

.45+.012 110.7a 51. 88a 94.75 

5. AC222,293+Meta 
+ Surf. 

.38+.004 99.3a 50.98 94.00 

6. AC222,293+Meta 
+ Surf. 

.45+.004 104.3a 51. 58a 95.25 

7. AC222,293+C.O.C. .38 113.8a 50.35 93.50 

8. AC222,293+C.O.C. .45 106.8a 52.28a 93.25 

9. Chlor + Surf. .008 96.2a 50.42 90.00 

10. Chlor + Surf. .012 84.0 50.70 90.00 

11. Meta + Surf. .004 76.9 48.75 88.75 

12. Check 70.6 49.58 89.00 

OVERALL MEAN 98.57 51.04 92.52 
F VALUE II 3.781** 3.137** 2.076NS 
C. V. % 7.388 1. 249 1.842 
L.S.D. 20.95 1.834 4.902 

II F value for variety comparison 
al Values significantly greater than the check at the .05 level. 
** Indicates values significantly different at the .01 level 

Surfactant used in treatments was R-11: .25% vlv with Chlorsulfuron, 
label rate with AC 222,293 ( For each gallon in excess of 10 gpa, add 
6/10 fluid ounces of a non ionic surfactant ). 
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Preplant incorporated herbicide evaluations in pinto beans. Arnold, 
R.N., E.J. Gregory and D. Smeal. Research plots were established 
on May 13, 1987 at the Agricultural Science Center to evaluate efficacy 
of individual and/or herbicide combinations applied preplant incorporated 
in pinto beans (var. UI-114). Soil type was a Kinnear very fine 
sandy loam with a pH of 7.9 and an organic matter content of less 
than 1%. Individual plots were 12 by 30 ft in size with four replications 
arranged in a randomized complete block design. Herbicides were 
applied with a C02 backpack sprayer calibrated to deliver 30 gal/A 
at 25 psi. Treatments were immediately incorporated using a tractor 
driven disc and spike-tooth harrow to a depth of 2 to 4 in. Pinto 
beans were planted on 34 in beds at a rate of 60 Ib/A on May 14. 
Rows of Russian thistle, kochia and prostrate pigweed were planted 
between each row at 1.0 Ib/A using a cone seeder. Pinto beans 
were harvested for yield September 11, 1987. 

Visual evaluations of crop injury and weed control were made 
July 10, 1987. All treatments provided excellent to good control 
of all weed species. Trifluralin applied at 2.0 Ib ai/A was the 
only treatment to cause substantial crop Injury. (Agricultural Science 
Center, New Mexico State University, Farmington, N.M. 87499) 
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Broadleaf evaluations in into beans 1987. 

1 1
Rate Crop -------Weed Control Yield 

Treatment Ib I w Kocz Ruth I 

ethalflural in 0.75 0 100 93 87 2400 
ethalflural in 2.0 10 100 100 97 1998 
triflural in 1.0 0 100 98 95 2267 
truflural in 2.0 40 100 100 100 1191 
ethalfluralin + 
EPTC R-33865 0.75 + 3.0 0 100 94 93 2190 
ethalfluralin + 
EPTC R-33865 1.5 + 3.0 0 100 100 96 2229 
trifluralin + 
EPTC R-33865 0.75 + 3.0 0 100 95 94 2498 
trifluralin + 
EPTC R-33865 1.5 + 3.0 3 100 100 97 2037 
ethalfluralin + 
metol achlor 1.5 + 2.0 0 100 96 95 2344 
trifluralin + 
metol achlor 1.5 + 2.0 3 100 100 98 1960 
check 0 a a a 884 
handweeded check 0 100 100 100 2267 

Based on a visual sc a I e from 0-100 , where a no control or crop injury and 100 dead plants. 



Evaluation of preplant incorporated herbicides in dry bean. Kidder, 
D.W. and D.P . Drummond. Preplant incorporated herbicides were evaluated for 
control of redroot pigweed (Amaranthus retroflexus L. # AMARE) , common 
lambsquarters (Chenopodium album L. # CHEAL), common mallow (Ma7va neg7ecta 
Wallr . # MALNE), hairy nightshade (Solanum sarricoides Sendt. # SalSA) and 
green foxtail (Setaria viridis (L.) Beauv. # SETV!) in dry bean at the 
University of Idaho Research and Extension Center , Kimberly, Idaho . Eighteen 
treatments, including the control, were applied in a r and omized comp"lete 
block design with four replications . Dry bean (V "iva pink) was planted on 
June 5 , 1987 at a population of 95 , 000 seeds/a and f urrow i r rigated according 
to recommended procedures . 

Herbicides were appl i ed on June 4 as preplant incorporated treatments 
using a CO 2 backpack sprayer with 8002 nozzles at a rate of 20 galla (187 
L/ha) and a pressure of 30 psi (207 kPa). Treatments were i ncorporated 2 to 
4 inches using a roller har row in two directions at right angles immediately 
after appl ication . Treatment plots were cultivated on July 30 after the 
first evaluation. Treatment plots were 10 feet wi de and 30 feet long. Soil 
was a Portneuf silt 1Dam with organi c matter of 1. 5% and a pH of 8. Vi sua1 
evaluations of percent weed control were made on July 28 and August 17. Weed 
densities for redroot pi gltJeed, common lambsquarters, common mallow, hairy 
nightshade and green foxtail were 10,000, 6,000, 6 , 000 , 4 , 000, and 44 , 000 
plants/a respectively. 

Weed control results f or preplant incorporated herbicides in dry bean are 
given in Table 2. Dry bean injury was not evident in any of the treatment s . 
(Univ . of Idaho Cooperative Extension Service , Twin Falls , 10 83301) 

Table 1. Application data for weed control in dry bean 

Date of application 
Air temperature (F) 
Soil temperature @ surface (F) 
Soil temperature @8 cm (F) 
Relative humidity (%) 
Dew present 
Wind (mph) 
Cloud cover (%)
pH 
OM (%) 
soil texture 

6/04/87 

88 

100 

75 

48 


none 

6 

20 

8 


1.5 

silt loam 
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Table 2. Preplant herbicides in dry bean 

Control 

August 17 

Rate AMARE CHEAL SOLSAAMARE~ CHEAL~ MAlNE'

(lb a. L/A) .. • .. .. .. ~ w ~ __ ~~" .... m • (%) ••••  ~~w"'''''~m'''''' ~w .... ~~ .. 

Check a a a a a a a a 
Alachlor 2.50 100 98 100 63 94 96 91 94 
Metolachlor 2.00 78 84 98 59 93 92 81 95 
EPTC 3.00 86 88 100 92 100 58 59 89 
Triflural in 0.63 100 85 68 44 88 100 99 99 

Ethal fluralin 1.30 100 100 100 81 100 100 100 100 
Pendimethalin 0.75 100 100 51 64 89 98 100 95 
Chloramben 2.00 18 28 28 28 52 5 a 43 
DCPA 6.00 83 90 71 56 87 82 92 97 
Imazaquin 0.124 95 93 90 86 49 88 72 24 
EPTC + Alachlor 2.00 + 2.00 100 100 100 98 100 100 96 91 
EPTC + Metolachlor 3.00 + 1.50 100 100 100 91 96 73 68 75 
EPTC + Trifluralin 2.00 + 0.75 100 100 100 99 98 100 100 100 
EPTC + Ethalfluralin 3.00 + 1.00 100 100 100 100 100 96 100 93 
EPTC + Pendimethalin 2.20 + 0.75 100 100 100 100 99 100 100 100 
Trifluralin + Alachlor 0.50 + 2.50 100 100 100 93 90 100 100 100 
Trifluralin + Metloachlor 0.63 + 2.00 100 100 100 88 99 100 100 100 
Ethalflural in + Metolachlor 1.30 + 2.00 100 100 100 95 100 100 100 100 

LSD (0.05) 19 21 22 28 15 20 23 21 

Herbicides applied as preplant incorporated treatments on June 4, 1987. 
2 	AMARE redroot pigweed 

CHEAL = common lambsquarters 
MALNE = common mallow 
SETVI green foxtail 
SOLSA hairy nightshade 



Evaluation of postemergence herbicides in dry bean. Kidde r , D.W . and 
D.P. Drummond. Postemergence herbicides were evaluated for control of 
red root pigweed (Amaranthus retroflexus L. # AMARE), common 1 ambsquarters 
(Chenopodjum album L. # CHEAL), common mallow (Malva neg1ec ta Wal1r. # 
MALNE), hairy nightshade (Solanum sarn'cojdes Sendt . # SOlSA) and green 
foxtail (Setan'a vjn'djs (L.) Beauv. # SETV1) in dry bean at the University 
of Idaho Research and Extension Center, Kimberly, Idaho. Nineteen 
treatments, including the control, were applied in a randomized complete 
block design with four replications. Dry bean (Viva pink) was planted on 
June 5, 1987 at a popul at i on of 95,000 seeds/a and furrow i rri gated as 
needed . 

Herbicides were appl ied on June 30 as the early postemergent treatment 
and on July 9 as the late postemergent treatment using a CO2 backpack sprayer 
with 8002 nozzles at a rate of 20 galla (187 L/ha) and a pressure of 30 psi 
(207 kPa) . Treatment plots were 10 feet wide and 30 feet l ong. Soil was a 
Portneuf silt loam with organic matter of 1.5% and a pH of 8 . Visual 
evaluations of percent weed control were made on July 29 and August 17. Weed 
densities for red root pigweed, common larnbsquarters, common mallow, hairy 
nightshade and green foxtail were 13,000, 9,800, 16,000, 5,000, and 66,000 
plants/a, respectively . 

Weed control results are shown in Tabl e 2. Bentazon , when mi xed with 
Uran liquid fertilizer , gave better red root pigweed and common lambsquarters 
control when applied early postemergence than when applied late 
postemergence . Bentazon applied with a crop oil concentrate di d not show an 
application timing response . The addition of sethoxydim to bentazon 
increased common lambsquarters control and decreased redroot pigweed control. 
Dry bean injury was not evident in any of the treatments. (Univ. of Idaho 
Cooperative Extension Service , Twin Falls, ID 83301) 

Table 1. Application data for weed control in dry bean 

Date of application 
Air temperature (F) 
Soil temperature @ surface (F) 
Soil temperature @8 cm (F) 
Relative humidity (%) 
Dew present 
Wind (mph) 
Cloud cover (%) 
pH 
OM (%) 
soil texture 

6/30/87 7/09/87 

80 76 

90 90 

73 73 

48 40 


none none 

4 5 

75 100 


8 

1.5 

silt loam 

223 




Table 2. Post emergence herbicides in dry bean 

Control 

July 29 August 17 

Treatment Rate 
Time of 

application1 AMARE2 CHEAL 2 "MALNE2 SETVI 2 SOLSA
2 AMARE CHEAL SETVl 

Clb a. i./A) ••.... - - - - - - - - - - - -  - - - - - - - - - - - - -  - - (%) - - - - - - - -  -  - - - - - -  - - - - - - - - - - - - - - - 

Check 0 0 0 0 0 0 0 0 

Bentazon + COc3 0.75 + 1.0 qt. EPOST 64 85 94 0 95 18 68 0 

Bentazon + COC 1.00 + 1.0 qt. EPOST 63 86 95 0 96 25 60 0 

Bentazon + COC 
Bentazon + 32% N4 

1 .00 + 1.0 qt. 
1 . DO + 1.0 ga l . 

LPOST 
EPOST 

56 
76 

66 

82 
74 
97 

0 
0 

89 
100 

15 
56 

35 
48 

0 
0 

Bentazon + 32% N 1.00 + 1.0 gal. LPOST 48 43 86 0 94 45 10 0 

Acifluorfen 0.38 EPOST 79 40 90 0 85 88 0 0 

Ac i fl uorfen 0.50 EPOST 90 45 97 0 80 88 4 0 

Sethoxydim + COC 0.10 + 1.0 qt. EPOST 0 0 0 92 0 0 0 1DO 

Sethoxydim 0.30 EPOST 0 0 0 90 0 0 0 100 

N 
N 
~ 

Sethoxydim + Bentazon 
Sethoxydim + BCH 815 

+ COC 0.30 + 0.75 + 1.0 qt. 
0.30 + 0.50 

EPOST 
EPOST 

29 
0 

98 
0 

93 
0 

91 
100 

98 
0 

0 
0 

93 
0 

100 
100 

Sethoxydim + Bentazon + BCH 815 0.30 + 0.75 + 0.50 EPOST 38 99 91 98 100 0 99 100 

BAS 517 + COC 0.05 + 1.0 qt. EPOST 0 0 0 98 0 0 0 100 

BAS 517 + COC 0.10 + 1.0 qt. EPOST 0 0 0 100 0 0 0 100 

BAS 517 + COC 
AC 263,499 + surf. 5 

0.15 
0.06 

+ 1.0 qt. 
+ 0.25% v/v 

EPOST 
EPOST 

0 
95 

0 
50 

0 
92 

100 
65 

0 
99 

0 
100 

0 
0 

100 
90 

:.c 263,499 + 32% N 0.06 + 1.0 ga l EPOST 93 39 98 64 99 99 10 76 

Imazaquin + Surf. 0.124 + 0.25% v/v EPOST 92 41 78 58 79 90 0 70 

LSD (0.05) 16 25 10 7 16 18 22 11 

EPOST applied June 30 when beans were in the 2 to 3 trifoliolate stage and broadleaf weeds were 1 to 2 inches tall. 

2 LPOST applied July 9 when beans were in the 4 to 5 trifoliolate stage and broadleaf weeds were 6 to 14 inches tall. 
AMARE redroot pigweed 
CHEAL common lambsquarters 
MALNE common mallow 
SETVI green foxtail 
SOLSA hairy nightshade 

3 Crop oil concentrate (Atplus 411F) 
4 Uran liquid fertilizer (32% N)
5 Surfactant (R-11) 



Weed control in into beans with re 1ant incor orated or com 1ementar 
prep1ant incorporated/preemergence herbicides. Mil er, 5, 0. and K.J. 
Fornstrom. Research plots were established at the Torrington Research and 
Extension Center, Torrington, WY, to evaluate the efficacy of preplant incorp
orated or complementary preplant incorporated/preemergence herbicide treat
ments for weed control in pinto beans. Plots were established under irriga
tion and were 9 by 45 ft with three replications arranged in J randomized 
complete block. Herbicide treatments were applied broadcast with a CO 2 
pressurized 
incorporated 

six-nozzle knapsack sprayer del ivering 20 
twice immediately after application with a 

gpa at 
roller 

40 psi 
harrow 

and 
oper

ating at a 2 to 2.5 inch depth June 2, 1987 (air temp 54 F, relative humidity 
37%, wind Wat 5 mph, sky clear and soil temp - 0 inch 62 F, 2 inch 58 F and 4 
inch 60 F). Pinto beans (var. UI-lll) were planted immediately after herbi
cide incorporation and preemergence treatments applied June 3, 1987 (air temp 
68 F, relative humidity 27%, wind NW at 7 mph, sky clear and soil temp - 0 
inch 92 F, 2 inch 70 F and 4 inch 66 F). The soil was classified as a sandy 
loam (78% sand, 13% silt and 9% clay) with 1.2% organic matter and a 7.4 pH. 
Weed counts, crop stand counts and vi sua 1 injury ratings were made June 24, 
visual weed control ratings August 6 and yields determined September 8, 1987. 
Weed infestations were light but uniform throughout the experimental area. 

Herbicide treatments reduced pinto bean stands 3 to 15%. In addition, 
prep1ant incorporated applications of pendimetha1in plus AC-263,499 caused 5 
to 20% pinto bean injury. Pinto bean yields generally reflected weed control 
and were 881 to 1229 lb/A higher in herbicide treated plots compared to weedy 
check plots. Season long control of redroot pigweed (AMARE), hairy nightshade 
(SOlSA), green foxtail (SETlU), common lambsquarters (CHEAL) and stinkgrass 
(ERACN) was excellent with EPTC combination with pendimethalin, ethaflura1in 
and trif1uralin or pendimethalin combinations with AC-263,499. (Wyoming 
Agric. Exp. Sta., laramie, WY 82071 SR 1502 .) 
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Weed control with oreplant incorpora~ed or complementary ant incorporated/preemergence herbicides in pinto beans 

3 

Rate 
lb ai/A 

i nj ury 
o. 
·0 

stand red 
% 

yield 
lb/A 

AMARE 
% 

SOlSA 
% 

SETLU 
% 

AMARE 
% 

SOlSA 
96 

SETlU 
96 

CHEAL 
% 

ERACN 
% 

EPTC 2.0 0 9 1400 100 100 100 43 93 90 30 93 
EPTC + pendimethalin 2.0 + 1.0 0 11 657 100 100 100 98 98 100 98 100 
EPTC + ethaflura in 2.0 + 0.25 0 8 1687 100 100 100 97 97 98 100 100 
EPTC + trifluralin 2.0 + 0.75 0 9 1674 100 100 100 93 90 100 88 100 
pendimethalin 1.5 0 9 1360 100 40 100 97 13 97 97 100 
ethafl ura 1 i n 0.94 0 2 1452 100 100 100 95 67 100 100 100 
trifluralin 1.0 0 10 1352 100 0 100 95 a 98 93 97 
AC-263,499 0.063 a 3 1461 72 60 83 100 95 83 100 20 
pendimethalin + 1.0 + 0.032 5 5 1700 100 100 100 98 97 100 100 100 
pendimethalin + AC-263,499 1.0 + 0.063 20 10 1474 100 100 100 100 100 100 100 100 

pendimethalin/AC-263,499 1.0/0.032 0 7 1626 100 100 100 100 97 100 100 100 
pendlmethalin/AC-263,499 1.0/0.063 0 10 1652 100 100 100 100 98 100 100 100 
pendimethalin/chloramben 1.0/2.25 0 8 1352 100 100 100 97 60 95 100 100 
trifluralin/chloramben 0.75/2.25 0 8 1352 100 100 100 100 53 100 100 100 
ethafluralin/chloramben 0.75/2.25 0 10 1421 100 100 100 97 77 97 98 98 

weedy check -------- 0 0 471 0 0 0 0 0 0 0 
plants/ft row 6 inch band 3.6 0.1 0.1 0.3 

applied June 2 and 3, 1987 
counts and visual crop injury evaluated June 24 and plo~s harvested 8, 1987 
counts June 24 and visual weed control ratings August 6, 1987 



Weed control with preemergence and complementary preemergence/postemer
gence herbicides in pinto beans. Miller, S.D. and K.J. Fornstrom. Research 
plots were es tab 1 i shed at the Torri ngton Research and Extens i on Center, 
Torrington, WY, to evaluate the efficacy of preemergence or complementary 
preemergence/postemergence herbi ci de treatments for weed control in pi nto 
beans. Plots were established under irrigation and were 9 by 45 ft with three 
replications arranged in a randomized complete block. Pinto beans (var. 
UI-ll1) were planted in a sandy loam soil (78% sand, 13% silt and 9% clay) 
with 1.2% organic matter and a 7.4 pH June 2, 1987. Herbicide treatments were 
applied broadcast with a CO 2 pressut'ized six-nozzle knapsack sprayer deliver
ing 20 gpa at 40 psi June 2 (ilir temp 66 F, relative hum"idity 25%, wind NW at 
5 mph, sky clear, and soil temp - 0 inch 90 F, 2 inch 75 F and 4 inch 68 F) or 
June 16, 1987 (air temp 82 F, relative humidity 32%, wind calm, sky clear and 
soil temp - 0 inch 100 F, 2 inch 82 F and 4 inch 71 F) to first trifolilate 
beans and 0.5 to 1 inch weeds. ~Jeed counts, crop stand counts and visual 
injury ratings were made June 24, visual weed control ratings August 6 and 
plots harvested September 8, 1987. Weed infestations were light but uniform 
throughout the experimental area. 

No pinto bean injury or stand reduction was observed with any treatment. 
Pinto bean yields related closely to weed control and were 423 to 1081 lb/A 
higher in herbicide treated compared to weedy check plots. Hairy nightshade 
(SOlSA), redroot pigweed (AMARE), common lambsquarters (CHEAL), yellow foxtail 
(SETlU) and stinkgrass (ERACN) control was excellent with preemergence appli 
cations of AC-263,499 in combination with rnetolachlor or cinmethylin. 
(Wyomi n9 Agri c. Exp. Sta., La rami e, ~JY 82071 SR 1503.) 
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Weed control with preemergence or complementary preemergence/postemergence herbicides in pinto beans 

Pinto beans 
2 

June 24 
Weed control 

3 

AU9ust 6 

1
Treatment 

Rate 
lb ai/A 

injury 
96 

stand red 
% 

yield 
lb/A 

SOlSA 
% 

AMARE 
% 

CHEAL 
% 

SETlU 
% 

SOlSA 
% 

AMARE 
% 

CHEAL 
% 

SETlU 
% 

ERACN 
% 

Preemergence 
cinmethylin 0.75 0 0 1012 35 57 40 100 7 43 47 90 97 
metolachlor 2.5 0 0 1256 85 100 40 100 78 80 77 82 97 
alachlor 2.5 0 0 1299 85 100 40 100 90 83 80 93 97 

AC-263,499 0.063 0 0 1456 90 100 100 74 97 100 98 82 0 
metolachlor + AC-263,499 2.0 + 0.032 0 0 1670 100 100 100 100 97 100 98 100 100 
metolachlor + AC-263,499 2.0 + 0.063 0 0 1626 100 100 100 100 100 100 98 100 100 
cinmethylin + AC-263,499 0.75 + 0.032 0 0 1644 100 100 100 93 97 100 97 98 100 
cinmethylin + AC-263,499 0.75 + 0.063 0 0 1670 100 100 100 100 98 98 100 100 100 
chloramben 2.5 0 0 1195 85 72 100 74 57 37 52 75 87 

N 
N 
OJ 

Preemergence/postemergence 
cinmethylin/AC-263,499 0.75/0.032 0 0 1299 85 100 100 100 65 77 78 93 97 
cinmethylin/AC-263,499 0.75/0.063 0 0 1378 85 100 100 93 60 73 78 100 100 

weedy check --------- 0 0 589 0 0 0 0 0 0 0 0 0 
plants/ft row 6 inch band 3.5 0.4 0.2 0.2 0.6 

1
2Treatments applied June 2 and June 16, 1987 
3Crop stand counts and visual crop injury evaluated June 24 and plots harvested September 8, 1987 

Weed stand counts June 24 and visual weed control ratings August 6, 1987 



er, .. a 
rrington Research and Extension 

evaluate the icacy of preemergence or comple
herbicide treatments for weed control in 
ished under irri tion and were 8 by 45 

with replications arranged in a randomi complete block. Red kidney 
beans (var. Royal Red) were planted in a sandy loam 50;1 (78% sand, 1 silt 

9% cl ) \,/ith L organic matter and a 7.4 pH June 2, 1987. Herbic; 
treatments were applied broadcast with a CO f pressuri six-nozzle knaps 
sprayer delivering 20 gpa at 40 psi June 2 lair temp 70 F, relative humidity
22%, wind NW at 7 mph, sky clear and soil temp - 0 inch 102 F, 2 inch F and 
4 inch F) or June ,1 (air temp F, relative humidity 3 ,wind 
calm, sky clear and soil temp 0 inch 100 F, 2 inch F and 4 inch 71 F) to 

rst tri lilate s 0.5 to 1 inch s. Weed coun • crop stand 
counts and visual injury ings were June visual weed control 
ratings August 6 plots harvested September 8, Hairy nightshade 
(SOlSA) and yellow foxtail ( ) i tations were te and redroot 
pi (AMARE) and common lamb rters (CHEAL) i ions light throughout 
the experimental area. 

No kidney bean injury or s nd reduction was observed with any 
treatment. Red kidney bean yi ds rela closely to weed can 1 and were 
3 to 1373 lb/A higher in herbicide treated compared to weedy check plots. 
Weed control was excellent wi preemergence applications of metolachlor plus 
AC- (Wyomi Agric. Exp. Sta. Laramie, WY 82071 SR 1501.) 
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Weed control in red kidney beans 

3
Weed control 

2
Red kidne~ bean June. 24 AU9ust 6 

Rate injury stand red yield SOlSA AMARE CHEAL SETlU SOlSA AMARE CHEAL SETlU
1

Treatment lb ai/A 9;; 9;; 1 b/A % % % % % % % % 

Preemergence 
metolachlor 2.0 0 0 1330 88 100 0 100 33 53 37 82 
AC-263,499 0.047 0 0 1495 62 100 0 44 85 100 90 70 
metolachlor + AC-263,499 2.0 + 0.032 0 0 1626 98 100 100 98 97 100 95 100 
metolachlor + AC-263,499 2. 0 + 0.047 0 0 1683 100 100 100 100 100 100 100 100 
metolachlor + AC-263,499 2.0 + 0.063 0 0 1670 100 100 100 100 100 100 100 100 
metolachlor + AC-263,499 2.0 + 0.094 0 0 1652 100 100 100 100 100 100 100 100 

Preemergence/~ostemergence 

metolachlor/bentazon 2.0/1.0 0 0 1439 100 100 100 100 83 83 68 87 

N 
W 
0 

metolachlor/AC-263,499 
metolachlor/AC-263,499 
metolachlor/AC-263,499 

2.0/0.032 
2.0/0.047 
2.0/0.063 

0 
0 
0 

0 
0 
0 

1264 
1347 
1373 

94 
96 
94 

100 
100 
100 

100 
100 
100 

100 
100 
100 

57 
70 
80 

93 
97 
95 

63 
67 
73 

93 
100 
100 

metolachlor/AC-263,499 2.0/0.094 0 0 1391 98 100 100 98 83 100 80 100 
AC-263,499 0.047 0 0 663 32 0 0 22 40 90 17 53 

weedy check 0 0 310 0 0 0 0 0 0 0 0 
plants/ft row 6 inch band 2.5 2.1 0.2 0.1 1.8 

1 
2Treatments applied June 2 and June 16, 1987 
Crop stand counts and visual crop injury evaluated June 24 and plots harvested September 8, 1987 

3Weed stand counts June 24 and visual weed control ratings August 6, 1987 



, 
, and hairy nightshade (N) 

in 6 competititive arran (BBB, BBG. BBN, BGG, BNN, BGN) in 
6 [3 levels of soil phosphorus (P) vs. lime or no limeJ. The 
intent was to investi interaction of these 3 species under variable avai
labi of P; addition of hydrated lime [Ca(OH)2J increased soil ,thereby 

availability of P. The basic soil was a sand. 6.7. from 
County. P vias added at rates of 0, or 100 million 
in the form of 0-25-0 fertilizer mortared to pass a size 50 

screen; lime was added to half the soil at O. by wei pH in this 

soil to 7.9 to 8.1. The experiment was designed as a trial as 

follows: 

- The 6 soil were randomized within each of 4 ion blocks. 

- t'ii thin each soil, va were randomized. 


Plants were seeded in 6-inch pots in a 'warm' on the UC Davis 
campus on June 1987. Before planting, were set up and watered for 1 
week to allow pH in limed salls to ze. on July 3. 
and beans and ni by Ju 6. Each pot was fertllized week 
with 120 ml of lOx solution without P. All were cut at 
ground level on 21 August placed in a protected sunny area for drying. 
After 3 weeks of outside were further dried in a ing shed at 
100 F for 2 

Bean plants varied si ficantly between lons~ probably to 
available on different sides of the In both limed and 
unlimed soils~ bean plant wei 50 ppm P; from 
to 100 ppm P, bean plant wei s ly but significant (a 
response to excess P which, apparently, is shared with other legumes). Bean 
plant weight decreased si with addition of lime; this is at least 
parti attributable to the debilitating effect of hi pH on P availabi
lity, as confirmed by significant interaction of lime and p. Competititive 

had a marked effect on bean Irleight: bean grmw Vlith 
plants were heavier than those grown with 1 

and 1 bean with 2 other bean s; and any of these 
arrangements yielded si ficant heavier bean plants than did arrangements 
includlng any number of barnyardgrass plants. 

plant weight increased significantly from a to 50 ppm P and 
to 100 ppm P. Grass plants grown with 1 bean and 1 n1 plant 
significantly more than grass plants grown with 2 bean plants, and the 

latter outwei grass grown 3 to a pot. Barn s showed 
no si response to lime; moreover, no replication effects were 
observed for this es, probably because the tall grass had 
avallable sunlight throughout the greenhouse. 

Ni showed no statist ficant variation wlth 
experimental factors; however, they showed a significant inverse correlation 
with wei of bean plants. This suggests nightshade plants may have capita
lized on reduced bean vigor. (Univers of California ve 
Extension t Davis. CA 95616) 

1 




Table. 	 Summary of statistical data from 
shade greenhouse competition study with 3 rates of soil phosphorus 
and 2 rates of lime, UC Davis 

Plant 	 Character Group Mean dry 

kidney bean cation: 1 9.98 
2 10.35 
3 10. 
4 7.92 

lime: unlimed (U) 10. 
limed (L) 69 

phosphorus (P): 0 ppm 5. 
ppm 12.07 

100 ppm 11.64 

lime X P: UO 6.51 
14.06 

U100 12.07 
LO 4.78 

10.07 
L100 11 .21 

competition: BBB 9.21 
BBG '7.59 
BBN 10.99 
BGG 7. 
BNN 15. 13 
BGN 7. 

(G) phosphorus ( 0 ppm 22. 17 
ppm 25.15 

100 ppm 31. 

competition: BSG 24.05 
SGG 20. 
BGN .61 

ni (N) No si variation with experimental factors; 
however t a si inverse correlation with bean 

weight was observed. 



Brewster, Bill D., Robert 
L. Sp nney, and other legumes can be weed 
problems in birdsfoot trefoil grown A field trial was to 
evaluate the efficacy and crop tolerance six herbicide treatments. The 
trial was a randomized complete block th two replications and 2.5 m by 6 m 
plots. Spray volume was 234 L/ha li at 134 kPa through 8002 flat 
nozzle tips arranged in a daubl ap spray pattern. The subclover was 
cm to 30 cm in diameter and the trefoil was to 40 em tall when herbi
ci were applied on December 10, 

The soil was a silty clay loam with an organic matter content of 3. 
a pH 5.0. The crop was grown ion. 

Vi evaluations on April 2, that camba, imazapyr, 
imazaquin, 	 and chlorimuron controlled lover, imazapyr too 

ury (see table). A hi imazethapyr might have been 
( Science University, Corvallis, OR 

crop i 

bclover contl'ol in bi 	 il 

over Trefoil 
control i nj ury 

(kg/ha) 

dicamba 0.14 

2, 0.6 

imazapyr 0.1 

imazaquin 0.4 

chlorimuron 0.04 

imazethapyr 0.2 

check 0 

88 10 

10 60 

100 80 

95 0 

100 0 

0 

0 0 



Evaluation of postemergence herbicides on field corn. Kidder, D.W . and 
D. P. Drummond. Postemergence herbicides were eval uated for control of 
redroot pi gwe ed ( Amaranthu5 retrof7exus L. # AMARE), common 1 ambsquarters 
(Chenopod i um a l bum l. # CHEAL), hai ry night shade (So 7anum sarricoides Sendt. 
# SOlSA), common mal l ow (Malva neg7ecta Wallr . # MAlNE) and green foxtail 
(Seta ria virid is ( L.) Beauv . # SETVI) in f i eld corn at the University of 
Idaho Research and Ext ension Center , Ki mbe rly , Idaho . Nineteen treatments, 
inc1ud i ng the cont ro 1, were app1i ed i n a randomi zed comp lete block des i gn 
with four repl icat ions . Field corn (Pioneer 3969) wa s planted on June 5, 
1987 at a population of 34 ,000 seeds/a and furr ow irrigated according to 
recommended proced ures . 

Herbici des wer e appli ed on June 30 us i ng a CO pressurized backpack 
sprayer wi t h 8002 nozzl es at a rate of 20 gal l a (187 t / ha ) and a pressure of 
30 ps i (207 kPa). Treatment plots we re 10 f eet wide and 30 feet long. Soil 
was Portneuf silt l oam wi th organi c mat t er of 1. 5% and a pH of 8. Broadleaf 
weeds were 1 t o 2 i nc hes t all and corn w s in the 5 leaf stage at the time of 
applicat ion. Weed densities for red roo t pigweed, common lambsquarters, 
common mallow, hairy nightshade and green foxtail were 20 ,000, 8,200, 9,800, 
3,800 and 9, 500 plant s/a , re spectively 

Weed control fo r the herb i cide t reatments are shown i n Table 2. DPX
M6316 at the higher r at e and OPX - l5300 caus ed inj ury t o t he corn. (Univ. of 
Idaho Cooperat ive Ex t ension Service, Twin Fa ll s, 10 83301) 

Table 1. Application data for weed control in field corn 

Date of app l ication 
Air tempera t ur e ( F) 
Soil temperature @surface (F ) 
Soil temperature @8 cm (F) 
Relative humi dity (%) 
Dew present 
Wind (mph) 
Cloud cover (%)
pH 
OM (%) 
soil texture 

6/ 30/87 

85 

90 

73 

40 


non e 

o 

80 

8 


1. 5 

s i lt loam 
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Table 2. Post emergence herbicides in field corn 

Jul Y 28 	 August 18 

Control Control 

Treatment 1 Rate 
Crop 
Inj. AMARE2 CHEAL 2 MALNE2 SETVI 2 SOLSA2 

Crop 
Inj. AMARE CHEAL SOLSA 

(lb a. i./A) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - • - • - • (%) • - - - - •••••••••••••• - - - - ••••••• - • - - • - - - • • 

Check o o o o o o o o o o 
Atrazine + COc3 1 .00 + 1_0 qt. o 100 100 98 5 100 o 100 100 8 

2,4'D amine 0.38 o 76 83 67 o 97 o 88 64 23 
Bromoxyni l 0.38 o 63 99 94 o 99 o 36 100 o 
pyridate 0.90 o 94 89 80 30 99 o 93 86 45 
pyridate 
DPX-M6316 + surf. 4 

1.80 
0.008 + 0.25% v/v 

o 
9 

100 
98 

95 
30 

96 
78 

32 
o 

100 
48 

o 
o 

100 
99 

97 
o 

44 
3 

DPX-M6316 + Surf. 0.016 + 0.25% v/v 85 100 99 97 a 30 73 100 100 25 
DPX-M6316 0.016 38 99 45 95 o 64 10 100 9 o 

~ 
w 
Ln 

SC-0735 + Surf. 
SC-0735 + Surf. 

0.25 + 0.25% v/v 
0.50 + 0.25% v/v 

o 
o 

91 
96 

96 
99 

95 
96 

40 
64 

93 
96 

o 
o 

92 
94 

98 
99 

40 
35 

DPX-L5300 + Surf. 0.008 + 0.25% v/v 85 83 100 85 8 91 80 55 100 o 
DPX-L5300 + Surf. 0.016 + 0.25% v/v 95 88 100 83 o 99 98 64 100 o 
SC-0051 + Surf. 0.25 + 0.25% v/v o 74 95 93 43 83 o 56 100 48 
SC-0051 + Surf. 0.50 + 0.25% v/v o 84 99 95 76 76 o 68 100 44 
SC -0051 + Surf. 0.75 + 0.25% v/v o 88 100 100 46 96 o 84 100 40 
SC-0051 + Atrazine + Surf. 0.25 + 1.00 + 0.25% v/v o 100 100 100 72 100 3 100 100 76 
SC-0051 + Atrazine + Surf. 0.50 + 1.00 + 0.25% v/v o 100 100 100 70 100 o 100 100 85 
SC-0051 + Atrazine + Surf. 0.75 + 1.00 + 0.25% v/v o 100 100 100 83 100 o 100 100 84 

LSD (0.05) 10 9 10 15 33 20 9 14 15 55 

1 Treatments were applied June 30 when the corn was in the 5 leaf stage and broadleaf weeds were 1 to 2 inches tall. 
2 	AMARE redroot pigweed 

CHEAL common lambsquarters 
MALNE common mallow 
SETVI = green foxtail 
SOLSA hairy nightshade

3 .
Crop oIL concentrate (Atplus 411F)

4 Surfactant (R-11) 



Miller, S.D. Research plots were 
,eva efficacy of preplant incorpora , 

, postemergence and complementary preplant incorporated/preemer
herbici treatments for wild proso millet control in 

corn. Plots were es lished under furrow irrigation and were 9 by 30 with 
lications arranged in a randomiz complete block. Herbicide treat

ments were app li broadcas t with a CO 2 pressuri zed s i x-nozz 1 e knapsack 
sprayer delivering gpa at 40 psi, Pre lant herbicides were applied May 4, 
1987 (air temp 62 F, relative humidity ,wi calm, sky cloudy and soil 
temp - 0 inch 72 F, 2 inch 66 F and 4 inch 60 F) and incorporated twice with a 
roller harrow operating at 2.5 to 3 inches immediately after application. 
Corn (var. 1 t) was planted May 11 in a silt loam soil ( 
sand, 34% silt and 14% clay) wi 2.1% organic matter and a 7.7 pH and pre
emergence treatments a lied May 13 (air temp 85 F, relative humidity 20%, 
wind calm, sky partly c oudy and soil temp - 0 inch 90 F, 2 inch F and 4 
inch 78 F). Pos were applied to 0.5 inch wild 
millet and I-leaf corn May 21, 1987 (air temp 48 F, rel ;ve humidity • 
wind N at 2 mph, sky cloudy and soil temp - 0 inch F, 2 inch 56 F 4 
inch F). Visual crop damage ratings were made June 17; visual weed control 
ratings June 17, Jul 14 and August 17; and plots harvested August ,1 . 
Wild proso millet i tations were heavy (>50 plants/linear ft of row) and 
uniform throughout the experimental area. 

No corn injury or stand reduction was observed with any treatment. 
lage yields rel closely to ld proso millet control and were 6.2 to 

13.4 T/A higher in herbici compared to check plots. son 
long wild proso millet control was 90% or grea with preplant incorporated 
applications of EPTe chlormid-metolachlor or preplant incorporated ap,plica
tions metolachlor, metolachlor-atrazine or cycloate ichlormid followed by 
complementary rgence applications of pendimethalin alone or with cyana
zine and complementary postemergence applications of cyanazine with tridiphane 
or pendimethal in. (Wyoming Agric. • Sta., ramie, ~IY 82071 SR 1505 .) 
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Wild proso millet control in corn 

Rate injury stand red silage June July August 
lb ai/A 90 90 T/A % % % 

EPTC + dichlormid (pm) 6.0 o o 15.3 65 60 60 
EPTC + dichlormid (pm-encap) 6.0 o o 12.5 52 40 33 
cycloate + dichlormid (pm) 6.0 o o 18.0 83 83 83 
EPTC + dichlormid (pm) + metolachlor 4.0 + 2.0 o o 19.1 99 91 93 
alachlor + triallate 4.0 + 4.0 o o 16.3 76 71 72 

EPTC + dichlormid (pm)/cyanazine 4.0/1.5 o o 16.5 89 82 78 
EPTC + dichlormid (pm)/pendimethal1n 4.0/1.5 o o 18.1 92 85 86 
EPTC + dichlormid (pml/cyanazine + pendimethalin 4.0/1.5 + 1.5 o o 18.7 96 93 88 
cycloate + dichlormid (pm)/cyanazine 4.0/1.5 o 18.3 93 87 82 
cycloate + dichlormid (prn)/pendimethalin 4.0/1. 5 o o 19.3 99 96 96 
cycloate + dichlormid (pm)/cyanazine + pendimethalin 4.0/1.5 + 1.5 o o 9.7 99 98 98 
metolachlor/pendimethalin 2.0/1.5 o o 98 96 85 
metolachlor/cyanazine + pendimethalin 2.0/1.5 + 1.5 o o 19.4 97 97 93 
metholachlor + atrazine (pm)/cyanazine + pendimethalin 1.4 + 0.7/1.5 + 1.5 o o 18.7 98 96 

EPTC + dichlormid (pml/cyanazine + tridiphane 4.0/1.0 + 0.75 o o 16.0 91 84 78 
EPTC + dichlormid (pm)/cyanazine + pendimethalin 4.0/1.0 + 1.5 o o 19.1 95 89 89 
cycloate + dichlormid (pm)/cyanazine + tridiphane 4.0/1.0 + 0.75 o o 18.9 99 98 96 
cycloate + dichlormid (pml/cyanazine + pendimethalin 4.0/1.0 + 1.5 o o 9.1 99 98 95 
metolachlor/cyanazine + tridiphane 2.0/1.0 + 0.75 o o 1 .9 100 99 97 
metolachlor/cyanazine + pendimethalin 2.0/1.0 + 1.5 o o 18.7 98 97 93 
metolachlor + atrazine (pm)/cyanazine + tridiphane 1.4 + 0.7/1 0 + 0.75 o o 18.7 99 98 96 

cyana~ine + pendimethalin 1.5 + 1.0 o o 18.6 92 90 89 
cyanazine + SC-0735 + R-29148 1.5 + 0.5 + 0.083 o o 17.5 80 78 78 
cyanazine + SC-0774 + R-29148 1.5 + 0.75 + 0.125 o o 18.3 97 93 87 

cyanazine + tridiphane 1.0 + 0.75 o o 16.1 85 73 70 
cyanazine + SC-0735 1.0 + 0.375 o o 18.9 97 93 88 
cyanazine + SC-0051 1.0 + 0.5 o o 18.7 98 93 

weedy check o o 6.3 o o o 

Preplant incorporated treatments applied May 4, preemergence treatments May 13 and postemergence treatments May 21, 1987; pm package 

injury and stand reduction (red) visually evaluated June 17 and plots harvested August 26, 1987 

control visually evaluated June 17, July 14 and August 17,1987 

1 



Evaluation of ostemer ence herbicide treatments in corn. Miller, S.D. 
and J.M. Krall. Research plots were estab ished at the Torrington Research 
and Extension Center, Torrington, WY, to evaluate the efficacy of individual 
and/or herbicide combinations applied postemergence for weed control in corn. 
Plots were established under irrigation and were 9 by 30 ft with three repli 
cations arranged in a randomized complete block. Herbicide treatments were 
applied broadcast with a CO 2 pressurized six-nozzle knapsack sprayer deliver
ing 20 gpa at 40 psi May 26, 1987 (air temp 70 F, relative humidity 45%, wind 
SE at 5 mph, sky partly cloudy and soil temp - 0 inch 84 F, 2 inch 72 F and 4 
inch 68 F) to 1 to 2 inch weeds and 4-leaf corn. Corn (var. Pioneer 3790) was 
seeded on May 8, 1987 in a sandy loam soil (71 % sand, 23% silt and 6% clay) 
with 1.4% organic matter and a 7.6 pH. Weed counts, crop stand counts and 
visual crop injury ratings were made June 11 and visual weed control ratings 
July 9, 1987. Common lambsquarters (CHEAL), redroot pigweed (AMARE), hairy 
nightshade (SalSA) and yellow foxtail (SETlU) infestations were moderate and 
wild buckwheat (PalCO) and common purslane (PaROL) infestations light through
out the experimental area. 

No treatment reduced corn stand; however, treatments containing cyanazine 
injured corn 5 to 15%. Early season weed control was excellent and mid season 
weed control good with herbicide combinations containing cyanazine and/or 
atrazine. (Wyoming Agric . Exp. Sta., laramie, WY 82071 SR ~.) 
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Postemergence weed control in corn 

3
Control 

Rate injury stand red CHEAL AMARE SOlSA POlCO POROl SETlU CHEAL AMARE SalSA SETLU 
b ai/A % % % % % % % % % % % % 

cinmethylin 0.75 o a 50 65 60 o 100 66 o o 0 82 
cinmethylin + atrazine 0.5 + 0.75 a o 100 100 100 100 100 100 00 00 100 96 

cinmethylin + atrazine 0.75 + 0.75 o o 100 100 100 100 100 98 100 00 100 97 
DPX-M6316 + cyanazine 0,008 + 1.0 10 o 00 100 100 00 100 100 96 93 91 92 
DPX-M6316 + ne 0.015 + 1.0 12 o 00 00 00 00 100 00 95 96 93 92 
5C-0735 + atrazine 0.19 + 0.75 a a 00 00 100 100 100 98 99 99 100 96 

SC-0735 + atrazine 0.25 + 0.75 o a 100 00 100 100 100 98 100 99 100 98 
SC-0735 + atrazine 0.38 + 0.75 o o 00 100 100 100 100 98 00 100 100 98 
tridiphane + atrazine 0.5 + 0.75 o o 100 100 100 100 100 100 100 99 98 95 
tridiphane + cyanazine 0.5 + 1.0 15 a 100 100 100 100 100 100 93 85 95 91 

bromoxynil 0.25 o o 100 100 100 100 80 40 83 88 85 o 
0.38 o o 100 100 100 100 80 52 88 90 87 27 

+ atrazine 0.25 + 0.75 o o 100 100 00 00 100 94 00 00 100 95 
bromoxynil + atrazine (pm) 0.25 + 0.5 a o 100 00 100 00 100 87 99 94 96 77 
bromoxynil + atrazine (pm) 0.38 + 0.75 a o 100 00 00 00 100 94 99 99 98 93 

bromoxynil + cyanazine 0.25 + 1.0 1 a 100 00 100 100 100 92 93 91 95 90 
, + dicamba 0.25 + O. 25 o o 100 00 100 100 100 25 96 88 93 o 

dicamba + atrazine ( 0.275 + 0.52 a o 00 00 00 100 100 94 99 96 96 80 

0.72 + .32 9 o 100 00 100 100 100 98 97 92 99 93 

ne 0.275 + 0.52 + 1~0 5 o 100 00 100 "100 100 100 100 96 100 95 

0.22 + 0.33 + 0.99 5 o 100 100 100 100 100 100 98 98 97 00 
0.5 + 0.5 o o 100 100 100 100 100 94 100 97 99 78 
1.5 + 1.0 11 o 100 100 100 100 100 100 100 95 100 98 

check o o o a a 0 0 0 o o o o 
plants/ft row 6 inch band .7 0.7 0.6 0.7 0.1 0.2 1.5 

dicamba + 

dicamba 
dicamba 
bentazon 
pendimethalin + 

ne 

ed May 26. 1987 and pm : mix 
and visual crop injury evaluated June 11, 1987 
June 11 and visual weed control ratings July 9, 1987 



Miller, S.D., J.M. Krall 
and icides and/or combinations 

a plied the Torrington rch tension Center, Torrington, WY, 
o prior corn planting to assess control and crop toler

ance. Plots were lished under irri on and were 9 by 45 ft with three 
replications arranged in a random; complete block. Herbie; treatments 

ied broadcast th a CO2 suri six-nozzle k sprayer 
deli ng 20 at 40 i on Apri 13 (air temp F, relative humidity 40%, 
wind NW at 10 mph, sky partl cloudy and son temp - 0 inch 54 F, 2 inch 49 F 
and 4 inch 44 F) and May 8, (air temp F, relative humidity ,wind 
calm, sky clear and soil temp - 0 inch 100 F, 2 inch 80 F 4 inch 76 F). 
Paraquat was inclu at 0.75 lb/A with all O-day treatments, to control 
emerged s. Corn (var. Pioneer ) was seeded on May 8; ia ly p or 
to the O-day cide applications. The soil was classified as a sandy loam 
(7 sand, 23% silt and 6% clay) with 1.4% organic rna r and a 7.6 pH. Weed 
counts, crop stand , and visual crop injury ra ngs were made May 
visual weed control ratings ly 1 and silage yields rmined Au st 25, 
1987. root pigweed (AMARE), common lambsquarters (CHEAL), common sunflower 
(HElAN) and yellow foxtail (SETlU) infestations were moderate and hairy 
nights (SOlSA), wild buckwheat (POlCO), and Russian this e (SASKR) 
infes ons light but uniform throughout the experimental area. 

No corn injury or stand reduction was obs with any treatment. 
lage yiel related closel weed control and were 5.5 to 8.3 T/A higher 

in herbicide campa to weedy check plots. ine-atrazine or 
metolachlor-atrazine treatments were equally tive at both dates 
application; however. weed control with the treatments was better 
appli ions at planting than with appli ions 25 prior to planting. 
(Wyoming Agric. Exp. Sta., laramie, WY 1 SR .) 
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Weed control in corn with early preplant herbicides 

2
Corn May 27 

Contro1 
3 

Jul y I 

Treatment
1 

Rate 
1b ailA 

injury 
% 

stand red 
'\; 

silage 
T/A 

AMARE 
% 

CHEAL 
% 

50l5A 
% 

palCO 
% 

HELAN 
% 

5ETlU 
% 

5A5KR 
% 

AMARE 
% 

CHEAL 
% 

50LSA 
% 

palCO 
% 

HELAN 
% 

5ETlU 
% 

5A5KR 
% 

N 
~ 
>--' 

25-day 
meto1ach1or + atrazine (pm) 
cyanazine + atrazine (pm) 
cyanazine + metolachlor 
cyanazine 
5C-0774 + R-29148 
5C-0735 + R-29148 
5C-0774 + R-29148 + cyanazine 
5C-0774 + R-29148 + cyanazine 
5C-0774 + R-29148 + cyanazine 
5C-0735 + R-29145 + cyanazine 

a-day 
metolach1or + atrazine (pm) 
cyanazine + atrazine (pm) 
cyanazine + metolachlor 
cyanazine 
5C-0774 + R-29148 
5C-0735 + R-29148 
5C-0774 + R-29148 + cyanazine 
5C-0774 + R-29148 + cyanazine 
5C-0774 + R-29148 + cyanazine 
5C-0735 + R-29148 + cyanazine 
5C-0735 + R-29148 + cyanazine 

1.5 + 1.2 
2.0 + 1.0 
1.5 + 1.5 
3.0 
1.0 + 0.166 
0 . 75 + 0.15 
0.75 + 0.125 + 1.5 
1.0 + 0.166 + 1.5 
1.25 + 0.208 + 1.5 
0.75 + 0.125 + 1.5 

1.2 + 1.0 
1.4 + 0.7 
1.2 + 1.2 
2.0 
1. 0 + 0.166 
0.75 + 0.125 
0.75 + 0.125 + 1.2 
1.0 ... 0.166 + 1.2 
1.25 + 0.208 + 1. 2 
0.5 + 0.083 + 1. 2 
0.75 + 0.125 + 1.2 

a 
a 
a 
a 
a 
o 
o 
o 
a 
o 

a 
a 
o 
a 
o 
o 
a 
a 
a 
a 
o 

a 
a 
a 
a 
o 
o 
a 
a 
o 
a 

a 
a 
o 
o 
a 
a 
o 
a 
a 
o 
a 

21.2 
21.6 
21.0 
20.6 
20.2 
18.8 
20.0 
19.6 
19.6 
20.2 

21.4 
21.2 
21. 2 
20 . 8 
21.2 
20.6 
21. 2 

21.6 
21. a 
21.0 
21.6 

l Oa 
lOa 
87 
57 
57 
35 
70 
87 
87 
87 

100 
100 

79 
87 

91 
91 
87 
91 
91 

lOa 
91 

lOa 
laO 

96 
94 
87 
67 
87 
96 
94 

87 

% 
100 

96 
96 
94 

% 

lOa 
100 
100 
100 
100 

87 
lOa 

87 
87 
53 
80 

100 
87 
80 
87 

100 
100 
100 
100 

80 
87 

100 
100 
100 
100 

100 

lOa 
lOa 
lOa 
lOa 
lOa 
100 
lOa 
100 
100 
ioo 

100 
100 
'iOO 
100 
laO 
100 
100 
100 
100 
100 
100 

lOa 
lOa 
lOa 
100 
100 
lOa 
lOa 
lOa 
100 
lOa 

91 
100 

100 
100 

91 
9'i 

91 

91 
lOa 
100 

100 

lOa 
93 

100 
93 
73 
73 
93 

100 
90 
83 

iOO 
90 

laO 
90 
83 

83 

100 

93 
100 

93 
93 

lOa 
lOa 
100 
100 
100 
100 
100 
100 

100 
100 

100 
100 

100 

100 
lOa 
100 

laO 
1 i)0 
laO 
laO 
100 

98 
lOa 
83 
67 
60 
70 
77 

88 
87 
85 

100 
98 
90 
78 
83 
90 
93 
92 
95 
90 
95 

l Oa 
iOO 
78 
81 
72 
50 
80 
75 
77 

78 

l Oa 
100 
95 
93 
95 
82 
82 
92 
97 
87 
92 

lOa 
lOa 
85 

lOa 
67 
72 
88 
93 
93 
88 

100 

100 
97 
90 
87 
85 
97 
% 

92 
87 
92 

100 
lOa 
100 
lOa 
lOa 
100 
lOa 
lOa 
100 

100 

lOa 
100 
100 
100 
100 

lOa 
100 
iJD 
100 
100 

100 

lOa 
lOa 
100 
lOa 
95 
93 

100 
lOa 
100 
"iDa 

100 
100 
H)O 

lOa 
92 
98 

lOa 
100 
'jOD 

100 

lOa 

laO 
97 
82 
83 
68 
62 

75 
83 
82 

82 

97 
87 

96 
87 

85 
87 
88 
90 
90 
80 
93 

100 
100 
100 
lOa 
100 
laO 
100 
lOa 
laO 
laO 

100 
100 
100 
lOa 
100 
lOa 
100 
100 
l aO 
lOa 
100 

weedy check 
p1ants/ft row 6 inch band 

a a 
1 .. 8 

13.3 a 
0.7 

a 
1.2 

o 
0.1 

a 
0.2 

o 
0. 7 

a 
1.0 

a 
0. 2 

c a a a a a a 

I 
2Treatments applied April 13 and May 8, 1987; pm = package mix and paraquat (0.75 lb/A) was included with alIa-day treatments 
3Crop stand counts and visual crop injury eva luated May 27 and plots harvested August 25, 1987 

Weed stand counts May 27 and visual weed control ratings July 1, 1987 



Eva 1 uati on of preemergence or complementary preemergence/pos temergence 
treatments in corn. Miller, S.D., J.M. Krall and K.J. Fornstrom. Research 

shed at the Torri Research and Extension Center, 
ng ,WY, to evaluate the of or complemen ry 

preemergence/postemergence herbi treatments weed control in corn. 
Pl were es lished under irrigation and were 9 by 30 with repli 
cations arranged in a random; compl block. Corn (var. Pioneer 3790) was 
planted in a sandy loam soil ( sand, silt and clay) with 1. 
organic matter and a 7.4 pH May 7, Herbici treatments were appl; 
broadca th a CO 2 surized six-nozzle knapsack sprayer livering 20 
at 40 i May 8 (air 65 F. a ve humidity 22%. wind calm. sky clear 
and s temp - 0 inch F. 2 inch 64 F and 4 inch 60 F) or May 26. 1987 (air

F, rel ive humidi , wind SE 5 mph, sky rtly cloudy and soil 
temp - 0 inch F, 2 inch F and 4 inch F) to 4-1ea corn and 0.5 to 1.5 
inch weeds. Weed counts, crop stand counts, and visual crop injury ratings 
were June 11. visual weed control ratings July 8 and grain yields 
mined September 25, . Common lambsquarters (CHEAL), pi 
(AMARE). hairy nigh hade (SalSA), wild buckwheat (POlCO). common purslane 
(paROL) and 11 ow foxta i1 ( ) i t ions were 1i ght but un iform 
throughout imental area. 

No treatment redu corn stand and only slight i ury (2 to ) was 
observed wi several tments. Corn yields rel closely weed control 
and were 10 to 26 bu/A higher in icide than weedy check plots. 

control was to excellent th applications of SC-0774, 
imethalin, lachlor and encapsulated in combination with nazine 

or preemergence applications of metolachlor in combination with postemergence 
applications DPX-M6316, 2,4-D and bromoxynil. (Wyoming Agric. . Sta., 
laramie, WY 82071 ) 
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Weed control in corn with preemergence or complementary preemergence/postemergence treatments 

Weed control 3 

Rate njury stand red. yield June July a 
lb alIA % % bu/A CHEAL AMARE SOLSA PO LCD POROl SETLU CHEAL AMARE SOLSA SETLU 

Preemergence 
5C-0774 + R-29148 0.75 + .125 o 191 92 85 80 100 100 89 87 73 70 80 
5C-0774 + R-29148 + cyanazine 0.75 + 0.125 + 1.5 o 195 100 100 100 100 100 100 97 90 100 97 

5C-0774 + R-29148 1.0 + 0.166 3 o 189 100 100 100 100 100 89 88 85 78 80 
5C-0774 R-29148 + cyanazine 1.0 + 0.166 + 1,5 3 a 200 100 100 100 100 lOa 100 97 95 100 98 
rnetolachlor 2.0 a o 195 laO 85 100 100 100 100 65 77 85 93 
metolachlor + cyanazine 2.0 + 1.5 2 o 189 100 100 100 100 100 100 95 97 98 97 
pendimethalin 1.5 o a 191 100 100 30 100 100 100 98 97 20 95 
pendimethalin + cyanazine 1.5 + 1.5 o o 202 100 100 100 100 100 100 lOa 100 97 100 
EPTC + dichlormid lencap) 4.0 o a 200 80 75 70 100 a 89 63 73 57 82 
EPTC + dichlormid (encap) + cyanazine 4.0 + 1.5 a o 200 100 100 100 100 100 100 93 90 98 99 
EPTe + dichlormid (encap) 6.0 o o 198 100 100 100 100 100 92 80 78 80 85 
EPTC + dichlormid lenca?) + cyanazine 6.0 + 1.5 a a 198 100 100 100 100 100 100 100 98 97 97 

2.0/0.015 o o 202 92 WO 100 00 100 100 92 98 85 95 

2.0/0.023 o a 202 iOO 100 100 100 100 100 90 100 85 95 

metolachlor/OPX-M6316 + s 2.010.015 o o 205 100 100 100 100 100 100 95 100 83 97 

metolachlor/OPX-M6316 + 2,4-D 2.0/0.015 + 0.125 o a 198 100 100 100 100 100 100 94 97 95 95 
metolachlor!OPX-M6316 + dicamba 2.0/0.015 + 0.125 a o 200 100 100 100 100 100 92 93 95 95 
metolachlor/2,4-D 2.010.5 a a 202 88 90 100 72 100 100 92 99 98 95 
metolachlor!bromoxyni 2.0/0.375 o o 198 92 100 100 100 00 100 96 99 99 95 

weed check o o 179 o o a o o a a o o o 
plants/ft row 6 inch band .7 0.5 0.4 0.2 0.1 0.1 0.6 

applied May 8 and May 26, 1987; encap = encapsulated formulation and s surfact~nt at 0.25% v/v 
counts and visual crop injury evaluated June 11 and plots harvested September 25, 1987 
counts June and visual weed control ratings July 8, 1987 



Miller, S.D., 
J.M. 1 ished at the 
Torrington rch and Extension Center, Torrington, WY, to evaluate 

cacy of preplant incorporated cides treatments for control in 
corn. Pl were established under irrigation and were 9 by 30 ft th three 
replications arranged in a random; complete block. icide 
were a 1 ied broadcast with a CO 2 pressu zed six-nozzle kna sprayer 
delivering gpa at 40 i and incorporated twice immediately a r applica
tion with a roller harrow opera ng at 1.5 to 2 inch May 6, 1987 (air 75 
F, relative humidity 25%, wind calm, sky clear and soil temp - 0 inch , 2 
inch F 4 inch F). Corn (var. Pioneer 3790) was planted in a sandy 
loam soil (78% sand, 1 silt and clay) with 1. organic matter and a 7.4 

May 7, Weed counts, crop stand counts, and visual crop injury 
rat; were made May ,visual weed control ratings y 7 and grain yields 
determined September ,1987. Redroot pi (AMARE), hairy nightshade 
(SOlSA), wild buckwheat (POlCO) and llow i1 ( ) i tations were 
light and common 1ambsq in tations moderate throughout the ri 
mental area. 

1 tments reduced corn stand 2 to and at 1 1b/A 
inju 1 when ied alone or in comb; on with cyanazine. Corn 
rain yields related closely weed control a were 19 28 bu/A higher in 

icide treated compared weedy check pl Ea y and mid season weed 
control was good to excellent with cide combinations containing ine 
or atrazine. (Wyoming c. Exp. Sta., e, I1Y 82071 SR 1500.) 
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Weed control in corn with preplant herbicides 

3
Control 

May 27 

1
Treatment 

Rate 
lb ai/A 

injury 
% 

stand red 
% 

yield 
bulA 

CHEAL 
% 

AMARE 
% 

SOlSA 
% 

POlCO 
% 

SETlU CHEAL AMARE SOlSA SETlU 
% % % % % 

SC-0774 + R-29148 0.75 + 0.125 3 2 95 87 100 91 33 83 82 82 78 75 
SC-0774 + R-29148 + cyanazine 75 + 0.125 + 1.5 7 2 200 90 00 86 100 100 95 93 95 90 
SC-0774 + R-29148 .0 + 166 12 o 195 87 100 86 33 89 87 83 78 88 

SC-0774 + R-29148 + cyanazine + 0.166 + 1.5 2 o 93 96 100 91 100 100 99 93 100 99 
EPTC + dichlormid 4. o o 100 67 100 100 82 60 58 85 
EPTC + dichlormid o o 93 87 100 100 100 100 78 60 72 87 
metolachlor 2. o o 93 66 100 91 33 100 80 78 78 95 
alachlor 2 a 3 o 191 72 100 100 33 100 80 80 83 93 
metolachlor + atrazine 1.2 + 1.0 o o 195 96 100 100 100 100 100 100 100 100 
metolachlor + atrazine 2.4 + 2.0 1 o 195 96 100 100 '100 00 100 100 100 100 
metolachlor + atrazine 1.2 + 1.0 o o 200 9L} 100 9'j 100 00 00 00 100 00 
metolachlor + atrazine 2.4 + 2.0 5 2 191 100 100 00 100 00 100 00 100 100 
CGA-180937 + atrazine 1.2 + 1.0 o o 193 90 100 78 100 100 00 00 00 
CGA-180937 + atrazine 2.4 + 2.0 o o 195 94 89 00 100 00 100 00 100 
CGA-180937 + atrazine 1.2 + 1.0 o 2 91 91,t 100 87 00 100 100 00 100 00 
CGA-180937 + atrazine 2.4 + 2.0 o 4 198 00 100 100 100 00 00 00 00 100 
alachlor + atrazine 1.2 1,0 o o 95 94 100 97 100 1 100 99 100 100 
alachlor + atrazine .4 + 2 0 o o 95 100 86 'iD0 00 100 100 100 100 

weedy check o o 72 o o o a a a o o 
plants/ft row 6 inch band 1.8 1.0 0.4 0.5 0.1 0.4 

---~~~~~-----

applied May 1987; encap encapsulated formulation and pm 
stand counts and visual crop evaluated May 27 and plots harvested 1987 
stand counts May 27 and visual weed control ratings July 7, 1987 



Hitich, 
L.W., treatments were 
evaluated for crop tolerance and effectiveness of weed control at the UC Davis 

imental Yolo County. "Gutwein corn was planted r~ay 1987. 
Herbicides were applied June with a CO2 backpack sprayer with 8002 nozzles 
at 30 psi, in a total spray volume of 20 gpa. At the time of application, 
corn plants were 12 to 15 inches tall, and weeds were 3 to 6 inches tall. The 

treatments were 4 times, in 10 ft by 20 ft 
plot containing four 3D-inch rows 20 ft long), and arranged in a randomized 
complete block design. Corn was fertilized with excess urea (about 200 Ib/A 
of ) when 12 to 18 inches tall. The well-distributed natural weed 
population included (EGHCG). redroot gweed (At1ARE), and common 
purslane (PaROL). 

Treatments were evaluated 7 July, and corn was harvested 15 October. The 
experimental chemical SC-0735 produced adequate control (75% to 88%) of all 3 

at rates of O. and 0.5 Ib/A. At the hi rate, caused a 
in crop vigor - the hi such noted in this 

Tank mixes of + atrazine (0.25 + 1.0 and 0.5 + 1.0 Ib/A) produced 
adequate weed control at the low rate and excellent (94% to 100%) control of 
all 3 at the hi rate. Though SC-07 was again used at 0.5 Ib/A in 
the latter treatment, the mix caused ble ( ) reduction in crop vigor. 
The mental broadleaf herbicide at 0.125 and O. oz/A, produced 
adequate to good (78% and 90%) control of redroot pigweed, poor control «50%) 
of common purslane. no control of barnyardgrass, and negligible crop injury. 
A tank mix of M-6316 + 2,4-D (0.125 oz/A + 0.5 Ib/A) produced similar results, 
as did 2.4-D alone at 1.0 Ib/A. A tank mix of tridiphane + atrazine 
(0.5 + 1.0 Ib/A) produced excellent control of redroot g\,leed and common 
purslane, poor control of barnyardgrass, and no crop injury. Atrazine alone 
(1.0 	 Ib/A) produced adequate control of the broadleaf es. no control of 

, and no crop injury. 
Yield showed no with injury, but to correlate 

strongly with effectiveness of barnyardgrass control. (University of 
California Cooperative Extension, DaviS, CA 95616) 
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Table. Evaluation of weed control and effect on yield for 12 postemergence treatments in corn, var. 
"Gutwein 2602," on the UC Davis campus, Yolo County 

Rate Evaluation for injury and weed control 1 Yield (lb/A)2, 
Herbicide (lb ai/A) Injury ECHCG !HARE POROL significance 

SC 0051 0.5 lb (+ 1/4% Tween 20) o 5.8 6.8 0.8 10214 A B 

SC 
SC 

0735 
0735 

0.25 lb (+ 1/4% Tween 20) 
0.5 lb (+ 1/4% Tween 20) 

0.5 
1.5 

8.0 
8.4 

8.3 
8.G 

7.5 
7.8 

10107 
10732 

A B 
A 

SC 
SC 

0735 
0735 

+ atrazine 
+ atrazine 

0.25 + 1.0 (+ 1/4% Tween 20) 
0.5 + 1.0 lb (+ 1/4% Tween 20) 

0.5 
0.5 

7.6 
9.4 

8.3 
10.0 

8.5 
9.5 

11224 
10333 

A 
A B 

t16316 
~16316 

0.125 oz (+ 1/4% X-77) 
0.250z (+ 1/4% X-77) 

o 
0.3 

o 
0.3 

9.0 
7.8 

2.8 
3.0 

92L! 1 
9199 

B 
B 

M6316 + 2,4-D 0.125 oz + 0.5 lb o o 8.5 3.5 9200 B 

N..,. 
....., 

tridiphane 

atrazine 

+ atrazine 0.5 + 1.0 lb (+ 1 qt/A Surfel) 

1.0 lb (+ 1 qt/A Surfel) 

0 

o 

3.3 

0.3 

9.5 

8.5 

9.5 

7.8 

10786 

9070 

A 

B 

2,4-D amine 1.0 lb o 0.3 7.5 1.3 9030 B 

control o 0.3 o o 9291 B 

1Evaluated 7 March 1987 on a scale of 0 to 10, where 0 = no injury, no weed control; 10 = dead plants. 
2Signicant difference at the 5% level; values followed by the same letter are not significantly different. 

All values average of 4 replications. 



Field competition study with field corn and barnyardgrass. Mitich, L.W., 
N.L. Smith, and G.B. Kyser. The effect of barnyardgrass competition on yield 
of field corn was examined for four barnyardgrass population densities and 
four times of infestation. "Gutwein 2605" field corn was planted 29 May 1987 
at the UC Davis Experimental Farm, Yolo County. In a randomized complete 
block design, b~rnyardgrass seed was selectively sown 29 May and 6 July; 
barnyardgrass from the first planting was selectively removed 6 July and 28 
July (see table). Soon after emergence, barnyardgrass stands were thinned to 
populations of 1, 6, and 18 plants/ft. Other weeds were removed by hand. 
Corn was fertilized with excess urea (about 200 Ib/A of nitrogen) when 12 to 
18 inches tall. Corn was harvested 15 October. 

Moisture content, bushel weight, and dry yield were calculated. Moisture 
content decreased significantly toward the lower end of the field, dropping 
from an average of 21.0% in the first replication to 19.8% in the fourth 
replication. Bushel weight increased inversely, from 58.1 Ib/bu in the first 
replication to 59.7 Ib/bu in the fourth replication. These were the only 
significant variants for these characters. 

Dry yield was significantly higher in the fourth replication than in the 
other three. Yield varied significantly with time of barnyard grass removal: 
yield Has highest for plots kept free of barnyardgrass for the first 3 weeks, 
followed by plots in which barnyardgrass was removed after 3 weeks. Plots in 
which barnyardgrass was removed after 6 weeks, or was left season-long, 
produced lowest yields. Population of barnyardgrass had no significant 
effect. (University of California Cooperative Extension, Davis, CA 95616) 

Table. 	 Effect of barnyardgrass competition, at four population densities and 
four lengths of infestation, on field corn, UC Davis, Yolo County 

Barnyardgrass 
time in field 
Until 3 weeks 
Until 3 weeks 
Until 3 weeks 
Until 3 weeks 

Until 6 weeks 
Until 6 \-Ieeks 
Until 6 "leeks 
Until 6 weeks 

Season long 
Season long 
Season long 
Season long 

After 3 weeJ<s 
After 3 weeks 
After 3 Vleeks 
After 3 weeks 

Population 
(plants/ft ) 

0 
1 
6 

18 

0 
1 
6 

18 

0 
1 
6 

18 

0 
1 
6 

18 

Yield' Hean yield for time2 

(Ib/A) (Ib/A) 
10290 
10469 

9206 
10790 

10290 
9257 

10030 
9375 

10290 
9269 

10236 
10087 

10290 
10848 
10350 
10783 

10139 

9738 

9970 

10568 

1Average of 4 values. 
2Average of 16 values. 
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Postemergence control of annual morn i ng-glory in cotton, 
Blythe Cali f ornia. Cudney, D. W. a nd Le s Ede. Annual morning
glory i s a serious weed pest in cotton in the low desert 
val leys of southern California o It emerges i n seedling cotton 
and has been difficult to control with cUltivat ion or the 
common postemergence herbicides. Dinoseb formulations had been 
effect ive when used as directed sprays at the b ase of the 
seedl ing cotton plants. Dinoseb is no longer available for use 
in cotton. This study was established to eval uate alternatives 
to dinoseb treatments. The following herbicides were evaluated 
for cotton pytotoxicity and annual morning-glory control: 
paraquat (.28 and .56 kg ai/ha), cyanazine plus paraquat (.56 + 
.28 and 1.2 + .56 kg ai/half cyanazine (.56 and 1 .1 kg ai/ha), 
MSMA (2.2 kg ai/ha) v MSMA plus cacodylic acid (3 .4 + 1.4 and 
6. 8 + 2.8 kg ai/ha), cyanazine plus MSMA (1. I + 2 kg ai/ha), 
and dinoseb (3.4 kg ai/ha). All treatments were made on June 
16t h with a constant pressure CO2 backpack sprayer. cotton 
plants were 55 to 65 centimeters in height and annual morning
glory was in the first true leaf stage . Maximum temperature 
dur ing the application and evaluation period var ied from 35 to 
38 degrees celcius. 

Damage to the bottom leaves of the cotton from the 
directed sprays was most severe for those treatments containing 
para quat at .56 kg ai/ha and the h i gh r a te of MSMA plus 
cacodylic acid. The higher rate of cyanazine plus paraquat 
caus ed extensive damage to the cotton stems and l e aves. 

c otton height the week after treatment was most effected by 
the higher rate of cyanazine plus paraquat a nd the higher rate 
of MSMA p l us cacodylic acid. 

The control of established morning-glory plant s which were 
in t he first true leaf stage at the time of t r e a t ment was best 
for t he cyanazine p l us paraquat, MSMA p l us cacodylic acid, 
paraquat ! cyanazine plus MSMA, and cyanaz i ne at the higher 
rate . 

Th e control of germinating morning-glory seedlings was 
general l y better for th.ose plots which received cyanazine alone 
or i n combinations. This is as would be expecte d as cyanazine 
is the only herbicide in this study whi ch h a s appreciable 
preemergence activity. 

The herbicides in this test did show p r omise for use as 
replacements for dinoseb when used as directed sprays in cotton 
for a n nual morning-g l ory control. However, paraquat and 
paraquat combinations did cause some damage particularly when 
used a t the higher rates of application to t he bottom leaves of 
th c otton. The higher rate of MSMA plus cacody lic acid also 
caus ed lowe r l eaf damage . ( University of California 
cooperative Extension, Riverside, CA 92521) 

249 




Postemergence herbicide treatments for annual mo 
control in cotton, Blythe, CA 

Morni in 3 

paraquat 
paraquat 0.56 21.5 14.9 2.5 8.0 

.56+.28 21.8 11.5 0.0 1.0 
1.2+.56 43.8 11.1 1.5 0.5 

cyanazine 0.56 1.8 19.5 89.8 8.0 
cyanazine 1.1 6.8 18.1 1.0 3.8 
MSMA+cacodylic acid 3.4+1.4 1.8 16.2 2.8 6.0 
MSMA+cacodylic acid 6.8+2.8 19.0 13.2 1.3 3.5 

+ MSMA 1.1+2.2 6.0 18.1 1.0 3.3 
MSMA 2.2 1.3 80.0 11.0 16.0 
dinoseb 3.4 6.5 80.1 11.5 13.3 

0.3 80.0 86.5 15.0 

cyanaz 

LSD .05 1l.8 506 30.8 9.4 



Annual brome control with dimethazQue in chemical fallow. Dial, M.J. 
and D.C. Thill . Annual brome species control in chemical fallow with 
dimethazone was determined near Lewiston, Idaho. The experimental area had 
an annual brome complex comprised of downy brome (BROTE) , ripgut brome 
(BRODI), and poverty brome (BROST). Percent control was similar among the 
brome species. Both fall and spring treatments were applied with a C02 
pressurized backpack sprayer calibrated to deliver 10 gal/a at 40 psi and 3 
mph. The plots were 10 by 30 ft and the treatments were arranged in a 
randomized complete block design replicated four times. Brome control with 
the fall applied herbicide treatments was evaluated on February 20. Brome 
control was determined visually in all treatments on April 8 . Brome 
regrowth was evaluated visually on May 8. Application data are listed in 
Table 1. 

Table 1. Application data 

Application date 10/8/86 12/3/86 3/8/87 
Air temperature (F) 71 33 50 
Soil temperature (F) 65 39 60 
Relative humidity (%) 35 95 95 
Wind speed (mph) - direction 2-W 2-N 2-W 
Soil pH 5.3 

OM 4.4 
CEe (meq/100 g soil) 21.2 
Texture silt loam 

The most effective treatment was glyphosate/2 , 4-D tank mixed with 
pronamid (Table 2). This treatment maintained 100% control through April 
1987 . No dimethazone treatment effectively controlled the bromegrass 
complex, except dimethazone at 2 lb ai/a, which continued to control the 
brome complex throughout the spring (Table 2). The experimental site was 
seeded to winter wheat in October, 1987. Wheat will be harvested in the 
summer of 1988 to determine if any herbicide treatment persisted in the soil 
and injured the crop. (Agricultural Experiment Station, Moscow, Idaho 
83843) 
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Table 2. 	 Annual brome control and brome 
in chemical fallow 

Date 
Treatment l Rate application control Regrowth2 

- ... _--- % - % 
dimethazone 0.25 10/86 45 26 88 
dimethazone 0.50 10/86 75 55 50 
dimethazone 0.75 10/86 70 60 48 
dimethazone LOO 10/86 73 64 29 
dimethazone 2.00 10/86 88 88 7 
dimethazone 0.25 12/86 28 54 63 
dimethazone 0.50 45 64 51 
dimethazone LOO 12/86 30 73 6 

LID 6 100 100 9 
2,4-D + 
pronamide 0.25 

glyphosate/ 0.78 3/87 100 48 
2,4-D 

dimethazone + 0.25 10/86 38 23 90 
ch1orsulfuron 0.0078 

dimethazone + 0.50 10/86 73 54 63 
ch1orsu1furon 0.0078 

dimethazone + 0.25 10/86 33 15 60 
chlorsulfuron 0.0156 

dimethazone + 0.5 10/86 73 56 58 
chlorsu1furon 0.0156 

0.78 3/87 91 26 
2,4-D + 
chlorsulfuron+ 0.0156 
R-ll 0.25% 
check 100 

weed dens (no./ft2) 	 40 35 

LSD (0.05) 	 18 23 29 

to the check. 
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Testing herbicides for skeletonweed (Lygodesmia juncea) control on 
fallow land. Fay, P.K. and E.S. Davis. Skeletonweed is a perennial weed 
that is becoming troublesome in some parts of Montana on land that is being 
chemically fallowed. Seven herbicides were applied on fallow land on 
September 10, 1986. The herbicides were applied (Table) with a 
Co 2-pressurized backpack sprayer to 11 by 25 foot plots in Willow Creek, 
MT. The herbicides were applied at 40 psi in 10 gpa. There were 3 
repl ications. The number of skeletonweed plants per plot was counted on 
~1ay 12 and June 30, 1987. 

All of the herbicides tested except 2,4-0 OPO ester reduced the 
population of skeletonweed on May 12, 1987. Picloram, clopyralid, HiDep, 
MCPA isooctyl ester, and 2,4-0 LVE were most effective. The only 
treatments which continued to provide control by June 30, 1987 were 
picloram and the highest rate of clopyralid. Many of the other treatments 
did provide significant control, however, the skeletonweed populations were 
still quite high. (Montana Agric. Exp. Sta., Bozeman, MT 59717.) 

The number of skeletonweed plants per plot following a fall application of 
herbicides in Willow Creek, MT. 

Skeletonweed Plants ~er Plot 
Herbicide Rate 5-12-87 6- 0-87 

1b/A 

2,4-0 low volatile ester 1.00 14 65 
2,4-0 low volatile ester 2.00 5 26 
MCPA i sooctyl ester 1.00 16 32 
MCPA i sooctyl ester 2.00 5 45 
Clopyralid 0.25 8 26 
Clopyralid 0.50 2 3 
Picloram 0.25 1 6 
Oicamba 0.25 43 86 
HiOep 1.0 3 52 
HiOep 2.0 16 40 
2,4-0 OPO ester 1.0 57 81 
2,4-0 OPO ester 2.0 22 62 
Control 83 116 

LSD .05 28 55 
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Lish, J.M. and 
D.C. Thill. Early season weed control was evaluated in chemical fallow 
at Lewiston, Idaho. Herbicides were standing stubble with a 

sprayer at 42 psi. 
Treatments were 6, 1987, and + 
chlorsulfuron were ied April 7. Downy brome (BROTE) and volunteer 

(TRIAE) had one to four tillers and averaged 10 plants per 
The experimental was a randomized complete block with four 

ications and were 10 by 30 ft. ication data are in Table 1. 
TRIAE and BROTE were evaluated visually on May 11. 

Table 1. Application data for herbicide 
treatments in fallow 

Application date 6 April 7 
Air temperature 61 55 
Soil temperature at 2 in. (F) 51 51 
Relative humidity (%) 71 80 

,4-0 and Mon 8783 controlled both TRIAE and BROTE 
Control of both was ineffective with paraquat and 

paraquat/diuron. Hoe 704 appears to be more effective on TRIAE than on 
BROTE; however, at 1.786 lb , control of both species was good. 
(Idaho Station, Moscow, Idaho 83843) 



Table 2. BROTE and TRIAE control in chemical fallow 


Treatment Rate Formulation BROTE TRIAE 


Paraquat1 

Paraquat1 
Paraquat/diuron1 

Paraquat/diuron1 

Paraquat/diuron2 

G1yphosate1 

G1yphosate/2,4-D 
Paraquat + 

metsu1furon1 

Paraquat + 
ch1orsu1furon1 

Paraquat/diuron + 
metsulfuron1 

Paraquat/diuron + 
chlorsulfuron1 

Paraquat + 
2,4-D ester1 

Paraquat/diuron + 
2,4-D ester1 

Paraquat + 
fluazifopl 

G1yphosate/2,4-D 
Mon8783 
G1yphosate/2 , 4 -D + 

chlorsu1furon 
Glyphosate/2,4-D + 

metsulfuron 
Mon 8783 + 

ch1orsulfuron 
Mon 8783 + 

metsu1furon 
Hoe 704 
Hoe 704 
Hoe 86601 
Hoe 704 + 

2,4-D amine 
Hoe 704 + 

Hoe 86601 
Hoe 704 + 

Hoe 86601 + 
2,4-D amine 

(lb ai/a) 

0.28 
0.47 
0.56 
0.38 
0 . 38 
0.38 
0.75 
0.28 + 
0.0039 
0.28 + 
0.0078 
0.38 + 
0 . 0039 
0.38 + 
0 . 0078 
0.28 
0 . 5 
0.38 
0.5 
0.28 + 
0 . 125 
0.53 
0.41 
0.53 + 
0 . 0078 
0.53 + 
0.0039 
0.41 + 
0.0078 
0.41 + 
0.0039 
0.893 
1. 786 
0.893 
0 . 893 + 
0.75 
0.893 + 
0.893 
0.893 + 
0.893 + 
0.75 

1.5se 
1. sse 
3 SG 
3 SC 
3 SG 
3 SC 
2.5SC 
1.5SG 

60 DF 
1.5Se 

75 DF 
3 SG 

60 DF 
3 SD 

78 DF 
1 . 5SG 
3.8Ee 
3 SG 
3.8EG 
1. SSG 
1 EC 
1. 7SG 
1.6SC 
1. 7SC 

75 DF 
1. 7SG 

60 DF 
1.6SC 

75 DF 
1. 6SC 

60 DF 
1. 7EC 
1.7EC 
1. 7EG 
1 . 7EC 
3.8WS 
1.7EC 
1.7EG 
1. 7EG 
1. 7EG 
3.8WS 

LSD (0.05) 

(lis of check) 

78 
52 
79 
66 
68 
71 
90 
54 

47 

72 

59 

81 

75 

71 

86 
93 
86 

88 

92 

86 

60 
89 
41 
85 

81 

74 

25 

25 
33 
70 
56 
75 
84 
91 
41 

43 

66 

39 

61 

50 

71 

90 
98 
99 

99 

100 

100 

95 
95 
16 
82 

91 

69 

lApp1ied with Land 0' Lakes nonionic surfactant at 0.5% v/v 
2Applied with Transbas additive at 0.5% v/v 
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Germination, seedling survival and seedling vigor of field bindweed as 
influenced by soil applied metsulfuron. Mashhadi, H.R. and J.O. Evans. 
Previous field studies have indicated that metsulfuron at rates up to 70 g/ha 
does not have activity on established field bindweed (Convolvulus arvensis 
L.). We conducted a greenhouse study to determine the activity of 
metsulfuron on field bindweed seedlings. Acid scarified field bindweed seeds 
were planted in 1/2 liter plastic pots containing 2:1:1 soil:sand: 
vermicul ite mixture. There were 10 seeds per pot. Immediately after 
planting the pots, they were sprayed with 0, 8.8, 17.5, 35.0 and 70.0 g/ha 
metsulfuron using a laboratory precision sprayer. The pots were irrigated 
with 50 ml of water after spraying and as needed thereafter. Seedlings were 
evaluated for percent germination and vigor reduction 10 and 21 days after 
planting. There were four repl ications and the results were analyzed in a 
split plot design. 

Metsulfuron did not affect germination of field bindweed seed but many 
seedlings in metsulfuron treated soil soon became chlorotic and died. 
Germination, seedling survival and seedling vigor of field bindweed is shown 
in Figure 1 and 2. There were no significant differences among 17.5, 35 and 
70 g/ha treatments in seedling vigor reduction or seedling survival, but 8.8 
g/ha caused less injury to bindweed seedlings than higher rates. (Utah State 
University, Logan, UT 84322-4820) 
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Figure 1. 	 Effect of soil appl ied metsulfuron on seed 
germination (10 day s af ter planting) and 
seedl -ing survival (21 days after planting) 
of field bindweed. 

No InJur~ 

Figure 2. 	 Effect of soil applied metsulfuron on the seedling 
vigor of field bindweed (21 days after planting). 
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s a 
fallow year before plant ng small 

grains. Higher rates of metsulfuron can control or suppress perenni 
broadleaves which are usually troublesome in fallow fi ds. A study was 
conducted to determine safety of metsulfuron applied at three timings during 

fallow season on fall planted barley crop. Fi d plots were ablished 
in Cache County, Utah, on silty loam soil, pH 8.2 and 1. organic matter. 
Metsulfuron at four rates, 0, , ,70 g/ha was appl ied with a boom type
hand- ld sprayer ibrated to deliver 70 l/ha at 200 kilo pascals (30 psi). 

ot size was 2.4 x 6.1 m with four replications. Treatments were made on 
June 27, July 28 and September during the summer of 1985. Approximately 
8-10 kg soil samples from the top 30 to 50 cm the middle of each plot were 
coll on September corresponding to the date when small grains are 
usually planted in the area. Each soil sample was compl mixed and were 
potted in 1/2 1i plastic pots. Six pots were from each soil 
sample; 3 of the pots were planted to barley (var. ) and the other 3 
to lentils. There was one plant per pot. Plants were grown in greenhouses 
Wi~h 1~ hr. natural and supplement high pressure sodium lights (300 umoles 
m- s ). The greenhouse was kept at 26/180 C (± 4°C) day/night temperature. 
The plants were watered with 100 ppm 20 20-20 fertil izer as needed. 
Pots were irrigated carefully to reduce drai and possible washout of the 
herbici Twenty-five days after planting plants were cut at soil level and 
their ights and fresh weights the above ground parts were meas . 

Results showed unacceptable i ury ted from metsulfuron treatments. 
ight1y higher injury to both barley and lentils were observed by shortening

the time intervals between herbicide treatment and planting, but the 
increased injury was not stati ically significant, thus the results of all 
treatment timings were pool and shown in Figures 1 4. Metsulfuron 
decrea 1 i 1 weight and height. Higher dosages of metsul furon caused 
reduction both lentil ghts and heights, but they were not statistically
significant. Barley heights and lengths also sed significantly from 
the result of metsulfuron treatment. (Utah University, an, UT 
84322-4820) 
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Figure 2. 	 Barl ey and lentil height as influenced by different 
rates of metsulfuron. 
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Figure 1. 	 Bar l ey and lentil fresh weight as influenced 
by differen t rates of metsulfuron. 
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Spring oats response to metsulfuron treatment during the fallow year. 
Mashhadi, H.R. and J.O. Evans. Metsulfuron and other sulfonyl urea 
herbicides can be used to control many annual broadl eaf weeds during the 
fallow year. High rates of metsulfuron may control or suppress many 
perennial broadleaves. A study was conducted to determine the safety of 
metsulfuron applied at four timings during the fallow year on spring oats 
planted the year after treatment. Field plots were established in 
Smithfield, Utah on silty clay loam soil, pH 8.2 and 2.76% organic matter. 
Metsulfuron at four rates 0,23,47, and 70 g/ha were applied with a boom
type hand-held sprayer calibrated to deliver 70 L/ha at 200 kilo pascals (30 
psi). Plot size was 2.4 x 6.1 m with four replications. Treatments were 
made on July 18, August 23, September 21 and October 6 during the summer of 
1985. 

Spring oats (Avena sativa L.) were planted over the plots with a 
conventional grain drill . Oat plants were evaluated visually at boot stage 
for percent crop injury based on plant vigor and height compared to control 
plants. 

Results showed an unacceptable injury to spring oats from all 
metsulfu ron treatments. Higher rat es of metsulfuron caused greater injury to 
crop. Metsulfuron treatment at early fall (Oct. 6, 1985) caused considerably 
more injury than earlier treatments. Injured oat plants were severely 
stunted and chlorotic. The plants completed the i r life cycles but did not 
recover from the herbicide injury. (Utah Agricultural Experiment Station, 
Logan, UT 84322-4820). 
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Residual effect of metsulfuron applied at four timings 
during the fallow year on spring oats. 
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Evaluation of postemergence herbicide treatments in fallow. Miller, 
S.D. Research plots were established at the Archer Research and Extension 
Center, Archer, WY, to evaluate the efficacy of herbicide treatments for weed 
control in fallow when applied postemergence. Plots were 9 by 30 ft with 
three replications arranged in a randomized complete block. The herbicide 
treatments were applied broadcast with a CO 2 pressurized six-nozzle knapsack 
sprayer delivering 20 gpa at 40 psi April 23, 1987 (air temp 75 F, relative 
humidity 30%, wind SWat 2 to 5 mph, sky clear and soil temp - 0 inch 94 F, 2 
inch 72 F and 4 inch 64 F) to 4 to 6 leaf volunteer barley and 2 to 4 tiller 
downy brome. The soil was classified as a loam (45% sand, 29% silt and 26% 
clay) with 1.1% organic matter and a 7.3 pH. Visua"1 weed control evaluations 
were made July 7, 1987. Downy brome (BROTE) and cutleaf nightshade (SOLTR) 
infestations were heavy and kochia (KCHSC), Russian thistle (SASKR), volunteer 
barley (HORVL) and skeletonleaf bursage (FRSTO) infestations moderate through
out the experimental area. 

Broad-spectrum weed control was excellent with AC-263,499 combinations 
with glyphosate or glyphosate plus pendimethalin. In addition, HOE-00661 
combinations with cyanazine provided excellent control of all weed species 
except skeletonleaf bursage and glyphosate combinations with CGA-131036 
provided excellent control of all weed species except cutleaf nightshade. 
AC-263,499 and CGA-131036 treatments exhibited excellent activity on 
skeletonleaf bursage. (Wyoming Agric. Exp. Sta .• Laramie, WY 82071 SR 
~.) 
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Evaluation of postemergence herbicide treatments in fall ow 

2
Control 

Rate BROTE HORVL KCHSC SASKR SOLTR FRSTO
1

Treatment lb ai/A % % % % % % 

HOE-00661 + cyanazine 0.5 + 2.0 96 99 100 100 100 13 
HOE-00661 + cyanazine 0.75 + 2.0 99 100 100 100 100 13 
HOE-00661 + terbutryn + s 0.5 + 1.6 70 87 87 87 70 0 
HOE-00661 + terbutryn + s 0 . 75 + 1.6 78 86 92 93 72 0 
HOE-00661 + FMC-57020 0.5 + 0.5 89 90 97 97 73 53 
HOE-00661 + FMC-57020 0.75 + 0.5 88 93 97 97 87 63 
glyphosate + pendimethalin + s 0.38 + 1.5 88 92 97 92 13 0 
glyphosate + pendimethalin + s 0.38 + 2.0 90 90 93 90 33 0 
glyphosate + AC-263,499 + s 0.38 + 0.031 98 99 100 100 100 88 
glyphosate + AC-263,499 + s 0.38 + 0.062 99 100 100 100 100 96 
glyphosate + AC-263,499 + s 0.38 + 0.125 99 99 100 100 100 98 
glyphosate + pendimethalin + 0.38 + 1.5 + 

AC-263,499 + s 0.031 99 99 100 100 100 90 
glyphosate + FMC-57020 + s 0.38 + 0.5 98 98 100 88 82 43 
glyphosate + CGA-131036 + s 0.38 + 0.016 98 98 100 100 0 95 
glyphosate + pendimethalin + 0.38 + 1.5 + 

CGA-131036 + s 0.016 97 99 100 100 30 93 
terbutryn + CGA-131036 + s 1.6 + 0.016 62 80 97 97 70 93 
terbutryn + pendimethalin + 1.6 + 1.5 + 

CGA-131036 + s 0.016 77 93 100 100 77 95 
CGA-131036 + s 0.016 0 0 100 100 0 93 
CGA-131036 + 2,4-D + s 0.016 + 0.5 0 0 100 100 82 92 

weedy check ---------- 0 0 0 0 0 0 

lTreatments applied April 23, 1987; s = X-77 at 0.25% v/v 
2plots vi sually evaluated July 7, 1987 
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Efficac 
methazo e. 
C. Thill. The purpose of this study was to evaluate tolerance 
of lentils (Lens culinaris Medik. var. Chilean), to pyridate and 
to evaluate eTTTcacy on common lambsquarters (Chenopodium alba 
L.) (CHEAL) and field pennycress (Thlas~i arvense L.) rf[L~ 
The experimental design was a randomize complete block with 
three replications. Herbicides were applied on May 22~ 1987. To 
avoid crop injury, herbicide application was delayed until average 
lentil height was 3 inches. Therefore the herbicides were 
applied beyond the optimum time for weed control. At the timz of 
application CHEAL had 8 leaves and a density of 21.2 ~lants/m ; 
THLAR had 8 to 10 leaves and a density of 72 p lant s/m • 
Environmental and application data are summarized in Table 1. 

The treatments were evaluated for lentil tolerance and weed 
efficacy on June 8, 19 8 7 . Evaluative criteria was plant density 
and the data are summarized in Table 2. There were no significant 
differences in the density of lentils between any treated and 
untreated plots. No other crop injury symptoms were observed. 
CHEAL and THLAR control were unacceptable, the best treatment 
being 2.2 lb ai/a pyridate+methazole at 82% and 35% of check, 
respectively. (Idaho Agricultural Experiment Station, Moscow, 
Idaho 83843). 

Table 1. Application conditions at Troy, Idaho. 

Date 

Method of application 

Time of day 

Air temp (C) 

Soil temp @ 2" (C) 

Relative humidity (%) 

Cloud cover (%) 

Wind (km/hr) 

Dew present 

Soil surface: moisture 


clods 
Volume of carrier (gpa) 
Nozzle size 
Boom pressure (psi) 

~lay 22, 1987 
Broadcast 
1430 
18 
28 
50 
25 
3-7 
no 
dry 
small 
22 
8002 
40 

Table 2. Lentil and weed biomass. 


Treatment Rate Lentils CHEAL THLAR 


(lb ai/a) --------(% of check)---------

Pyridate 0.45 98.3 100.0 66.7 
pyridate 0.90 96.7 103.3 100.0 
Pyridate 1. 35 100.0 93.3 50.0 
Pyridate/ 1. 30 96.7 96.7 85.0 

Methazole 
Pyridate/ 1. 80 96.7 100.0 98.3 

Methazole 
Pyridate/ 2.20 96.7 81.7 35.0 

Methazole 
LSD O• 05 7 .6 15.7 42.4 
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Prather, T. S., R. H. 
Call an, s study was undertaken to 
determine the efficacy of herbicides alone and combined with 
preplant incorporated herbicides currently registered for use in 
spring peas. Plots were loc~ted at Moscow, Idaho in a field 
which had been fallowed the previous year. The field was seeded 
on May 20, 1987 to a spring pea variety, SuperAlaska, at a 
seeding rate of 170 pounds per acre in seven inch rows and two 
inches deep. The design of the study was a split plot randomized 
complete block with four replications. Main plot treatments Were 
20 feet by 140 feet, subplot treatments were 10 feet by 20 feet. 
Main plot treatments were soil incorporated herbicides currently 
registered for use in dry spring peas: trifluralin (Treflan) and 
triallate (Fargo). Subplot treatments were bentazon (Basagran), 
pyridate (Tough), chloramben (Amiben DS), ethiozine ( cor), 
imazethapyr (Pursuit), metribuzin (Lexone), and lactofen (Cobra). 

plication data are summarized in Table 1. Post emergence 
treatments were applied at the following stage of the weeds: 
Anthemis cotula (ANTCO) - 6 leaves, Amaranthus retroflexus 

eaves, to es and 
flowering, Solanum sarra A) - 5 leaves. 

Table 1. plication conditions at Moscow, Idaho. 

Date applied 4/16 1 4/28 2 4/28 3 5/20 4 

Method of application Broadcast Broadcast Broadcast Broadcast 
Time of day 1400 0700 1400 0600 
Air temp (C) 20 20 30 8 
Soil temp @ 2" (C) 16 16 27 9 
Relative humidity (%) 10 24 62 
Cloud cover (%) 0 10 80 1 
Wind ( hr) 2 5-10 3 0 
Dew present no no no no 
Soil surface: moisture dry dry dry dry 

clods large small small small 
Volume of carrier (gpa) 22 22 22 22 
Nozzle size 8001 8002 8002 8002 
Boom pressure (psi) 40 40 40 40 

I Main plot incorporated treatments, incorporation depth - 2 inches. 

2pre-emergent treatments. 

3Treatments applied at this time were lactofen and imazethapyr. 

4Postemergent treatments. 


The her~icides did not decrease pea density which averaged 
148 plants/m. Visual evaluation of injury indicated an initial 
50 to 60% decrease in hei t after application of 0.125 lb ai/a 
and 0.200 lb ai/a lactofen. The plants in these treatments were 
also chlorotic. Chlorosis was not visually discernable after two 
weeks; the decrease in height of the pea plants in the lactofen 
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treated plots was not visually discernable one month after 
emergence. No other injury was visually observed in any other 
treatments. 

Weed control was evaluated on June 1, 1987. The evaluative 
criteria were density of peas and weeds. Weed species were not 
separated according to species because of distribution problems 
across the field; the sum of all weed plants per plot were 
analyzed using an analysis of variance procedure. Data are 
summarized in Table 2. Data are presented for subplot 
treatments only because main plot treatments were not significant 
at alpha=0.05. Table 2 shows that the only treatment that was 
significantly different from the main plot treatwent check was 
0.2 lb ai/a lactofen (3.4 vs. 1.75 plants/0.2S mL , respectively). 
Herbicides that had significantly lower weed densities than the 
untreated check were 3.0 lb ai/a chloramben (1.97), 0.06 lb ai/a 
imazethapyr (2.11), 0.125 lb ai/a lactofen (2.18), 0 . 38 lb ai/a 
metribuzin (2.33), 0.03 lb ai/a imazethapyr (2.61), 0.75 lb ai/a 
ethiozine (2.62), and 2.0 lb ai/a chloramben (2.86). 

Table 2. Weed control l • 

Herbicide Rate Weed density2 

(1 b ai/a) 

lactofen 0.20 1. 7 5 a 
chloramben 3.00 1. 97 ab 
imazethapyr 0.06 2. II abc 
lactofen 0.125 2. 18 abc 
metribuzin 0.38 2.33 abcd 
imazethapyr 0.03 2.61 abcde 
ethiozine 0.75 2.62 a bcde 
chloramben 2.00 2.86 abcde 
pyridate 1. 35 3.34 bcdef 
treatment 

check 3.40 bcdef 
pyridate 0.45 3.57 cdef 
pyridate 0.90 3.80 def 
bentazon 1. 00 3.84 ef 
untreated 

check 4.44 e 

1. 49LSD O• 05 

1Expressed as density of weeds per 0.25 meter 
quadrat after a square root transformation. 

2Weed densities followed with the same letter are not 
significantly different at alpha=0.05, LSD=1.49. 
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Plots were harvested on August 10, 1987 with a Hege small 
plot combine. The area harvested per plot was 72 ft2. There 
were no treatments with significantly higher yield than the 
untreated check; the only treatment that yielded significantly 
less than the untreated check was 0.125 Ib ai/a lactofen (Table 
3). There were no yield differences between main plot 
treatments. 

Table 3. Pea yield. 

Herbicide Rate Yield 

(lb ai/a) (lb/a) 

chloramben 3.0 1028 a 
chloramben 2 . 0 974 ab 
untreated 

check 972 ab 
metribuzin 0.38 947 ab 
pyridate 0.45 936 ab 
imazethapyr 0.06 925 ab 
bentazon 1.00 913 ab 
ethiozine 0.75 910 ab 
imazethapyr 0.03 891 ab 
pyridate 1. 35 871 bc 
lactofen 0.20 866 bc 
Treatment 

check 1 846 bc 
pyridate 0.90 845 bc 
lactofen 0.125 747 c 

LSD O• 05 137 

1Main plot treatment rates were 0.75 lb ai/a trifluralin 
and 1.25 lb ai/a triallate 

Differences in the yield of peas were not detected.This may 
have been due to the high rainfall in June and July. High soil 
moisture resulted in a very competitive crop, therefore the 
overall effect of weeds was not as pronounced as in years of 
lower late spring and early summer rainfall. The only treatment 
that impacted yield was the 0.125 lb ai/a lactofen treatment, 
which yielded significantly lower than the untreated check. The 
chloramben treatment at 3.0 lb ai/a resulted in t2e best 
combination of weed control (1.97 (weeds/meter)ll ) and crop 
yield (1028 lb/a). (Idaho Agriculture Experiment Station, 
Moscow, Idaho 83843) 
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, nney, 
is a persistent weed problem in peppermint. 

causes less injury when appli in the fall prior to 
spring. purpose this was to uate rates clopyralid 
control of large established dandelions. Two ials were condu in 

western Oregon, one in nn County and the other in Lane County. A random
ized compl block design with three replications and 2.5 m 6 m lots was 
used. Spray volume was 234 L/ha ivered at 138 kPa 8002 at fan 
nozzle tips arranged in a double-overlap spray pattern. clopyralid was 
applied on September ? 1986 and visual evaluations were conducted in 

The dandelions were up to 30 cm in diameter and 	 nt was 
cm 1 when The soil type at both 1 ions was silt loam. 

Dandelion control was about equal among all rates at the nn County 
si ? but the lowest rate was obviously less ive at the Lane County 
site (see table). No peppermint injury occurred at either location. (Crop 

ience Department, Oregon University, Corvallis, OR 97331). 

Dandelion control in western Oregon peppermint 
with 1 appli ons of clopyralid 

Clopyralid 
rate 

(kg/ha) 

0.14 87 	 a a 

0.21 	 0 0 

O. 	 82 95 a 0 

a a 0 a 0 



Brewster, 
Bill p which is a 
deri ive desiccating peppermint 
for rust This product also many small broadleaf weeds, 
but not provide sfactory weed control by itself. This trial was 
condu to evaluate peppermint tolerance to tank-mixes of urea-sulfuric d 
with ;1 and , two herbici used in peppermint. trial was 
a zed complete ock with three ions and 2.5 m by 6 m plots. 

soil was a sandy loam th a 2.0% organic content a 5.2 pH. 
Spray volume was 156 delivered at through 8006 fl nozzle 
tips. 

were appli on April 14, to peppermint was 1 to 3 
visual evaluations were made on June 8 and the peppermint was 

harvested on August 6 (see table). Although the urea-sulfuric acid treat-
completely des; the emerged peppermint, considerable regrowth had 

by June 8. , the plots received the tank-mix with 
produced less growth, and when yielded less iage fresh 

weight and 	 1 that did other treatments. Science Department, 
University, lis, OR 97331). 

cm Final 

Peppermint injury, foliage fresh wei and oil yield 
lowing applications urea-sulfuric d and herbici 

Foliage 
Treatment Inj ury fresh weight oil 

(kg/ha) (%) (t/ha) (kg/ha) 
urea-sulfuric 78 L/ha 37 24.7 70 

terbacil + furic 1.3+ L/ha 43 23.9 

bentazon + urea furic 1.1+ L/ha 60 .3 

il 1.3 0 .5 74 

bentazon 1.1 0 .6 83 

check 0 0 .6 74 

LSD{. .7 n.s. 



Arnold, R.N, E.J. 
Gregory establ ished on Apri I 
16, 1987 at the Agricu I tural Science evaluate the response 
of potatoes and annual grasses to herbicides. The mental 
design was a randomized complete block with four replications. 
Individual plots were 4, 34 in rows 30 ft long. Treatments were 
applied with a C02 backpack sprayer calibrated to deliver 30 gallA 
at 25 psi. were applied 26, 1987 with 
a COC at qtlA. surface appl led treatments were 
applied April 24, 1987 and immediately incorporated with 0.75 In 
a sprinkler applied water. The preplant incorporated treatment 
was appl ied Apri I 16, 1987 and immediately incorporated to a depth 
of 2 to 3 in wi th a tractor driven spike-tooth harrow and roll i ng 
cultivator. Weed species were planted on April 24, 1987 at 1.0 
Ib/A in rows 34 in on each side of the potato row 
with a cone seeder. 

Visual control and crop Injury evaluations were assessed June 
16, 1987. All treatments gave excellent control of green foxtai I 
and barny Metribuzin appl ied preemergence surface at 
1.0 Ib aliA was the only treatment to cause any noticeable crop 
Injury. (Agricultural Science Center, New Mexico State University, 
Farmington, N.M. 87499) 
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Annual grass evaluations in field potatoes, 1987 

Rate
1

Treatment Timing Ib ai/A 

metr i buzi n 
triflural in 
metribuzin 
haloxyfop 
fluazifop 
sethoxydim 
haloxyfop 

N ......, 	 fluazifop 
a 	 sethoxydim 

check 
hand weeded check 

PES 
PPI 
PES 
POST 
POST 
POST 
POST 
POST 
POST 

0.5 
1.0 
1.0 
0.25 
0.25 
0.28 
0.13 
0.13 
0.14 

2
Crop 
Injury 

a 
a 
8 
a 
a 
a 
a 
a 
a 
a 
a 

2Weed Control 
Bygr Grft 
-------%------- 

100 
100 
100 
100 
100 
100 
100 
100 
100 
a 

100 

100 
100 
100 
100 
100 
100 

92 
94 
90 
a 

100 

Marketable 

Yield 

cwt/A 


445 

465 

390 

460 

466 

472 

460 

472 

461 

275 

456 


l pES = preemergence surface, PPI = preplant incorporated, and POST = postemergence. 


2Based on a visual scale from 0-100, where a = no control or crop injury and 100 = dead plants. 




Broadleaf weed control in field potatoes, 1987. Arnold, R.N., 
E.J. Gregory and D. Smeal. Research plots were established on 
April 16,1987 at the Agricultural Science Center to evaluate the 
response of Sangre potatoes and annual broad leaf weeds to potatoes. 
The experimental design was a randomized complete block with 
four repl ications. I ndividual plots were 4, 34 in rows 30 ft long. 
Treatments were applied with a C02 backpack sprayer calibrated 
to del i ver 30 gal/A · at 25 psi. Preemergence surface app I ied treatments 
were applied April 24, 1987 and immediately incorporated with 
0.75 in of sprinkler applied water. Preplant incorporated treatments 
were applied April 16, 1987 and immediately incorporated to a 
depth of 2 to 3 in with a tractor driven spike-tooth harrow and 
rolling cultivator. Weed species were planted on April 24, 1987 
at 1.0 Ib/A in separate rows 34 in apart on each side of the potato 
row with a cone seeder. 

Visual weed control and crop Injury evaluations were assessed 
June 16, 1987. All treatments provided excellent control of prostrate 
pigweed and kochia. Russian thistle control was good to excellent 
wi th all treatments except pendimethal in appl ied preemergence surface 
at 1.0 Ib ai/A. Fluorochloridone applied preemergence surface 
at 0.25 and 0.5 I b a i/A did cause a sl i ght yellowi ng effect of 
the uppermost leaves, but did not cause a substantial loss in 
potato yield. (Agricultural Science Center, New Mexico State University, 
Farmington, N.M. 87499) 
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Broadleaf weed control evaluations in field potatoes, 1987 

Trea tment Timing 
1 

Rate 
Ib ailA 

Crop
2 

Injury 

2
-----Weed Control -----
Prpw Kocz Ruth Crop Yield 
---------%------------ cwt/A 

fl uorochloridone PES 0.25 10 100 100 87 450 
fl uoroch loridone PES 0.5 12 100 100 96 370 
metribuzin PES 0.5 a 100 93 92 452 
trifluralin + 
metolachlor PPI 0.75 + 1.5 a 100 94 93 375 
trifluralin + 
EPTC R-33865 PPI 0.75 + 3.0 0 100 95 94 420 

N....., metolachlor + 
N metribuzin PES 2.0 + 0.25 a 100 97 95 435 

pendimethal in + 
metribuzin PES 1.0 + 0.25 0 100 100 97 423 
pendimethal in PES 1.0 0 100 97 60 300 
check 0 0 0 0 150 
hand weeded check a 100 100 100 428 

l pES = preemergence surface and PPI = preplant incorporated. 


2Based on a visual scale form 0-100, where 0 = no control or crop injury and 100 dead plants. 




Annual weed control in potatoes. Haderlie, L. C. Preplant 
incorporated (PPI), preemergence (PRE), and combinations of preemergence 
and postemergence (Post) herbicide treatments were evaluated for annual 
weed control in potatoes. The experiment was conducted at the Research 
and Extension Center, Aberdeen, Idaho in 1984 on a Declo loam with pH 
7.99 and 1.4% organic matter. 

Randomized complete block design with four replications per 
treatment and plots 12 by 42.5 ft (3.7 by 13 m) were used. Russet 
Burbank potatoes were planted on May 9 and 10, 1984. Potatoes were 
hilled up on May 14, 1984. 

All herbicide treatments were applied with a compressed-air, field 
plot sprayer mounted on a tractor. The sprayer delivered 17.5 gpa (164 
L/ha) carrier, at 28 psi (193 kPa) with TJl1002 nozzles spaced 18 inches 
(45.7 cm) apart on a 12 ft (3.7 m) boom. 

The PPI treatments (EPTC) were incorporated by double discing 
within 15 min. of spraying on 8 May 84. Early preemergence treatments 
were made on 17 May 84 and were incorporated by supplying 0.4 inches of 
irrigation water on 22 May. Late preemergence treatments were sprayed 4 
June 84 and received 0.6 inches of water on 6 June 84. Early post 
treatments (or layby) were applied on 19 June 84. 

The predominant weeds present at the first evaluation on 19 June 
84 were green foxtail and common lambsquarters. Redroot pigweed was 
present but less uniform. Hairy nightshade was scattered through the 
field but not uniform enough to evaluate. 

Good early weed control (90% or better) of both foxtail and 
lambsquarters was achieved with EPTC + PPP-1013 at 3.0 + 0.15 lb a.i./A 
and from the split application treatments of metribuzin + alachlor at 
0.38 + 2.5 lb a.i./A applied early preemergence followed by metribuzin + 
EPTC at 0.38 + 3.0 lb a.i./A applied early postemergence (Table 1). The 
other two split application treatments with EPTC at 3.0 lb a.i./A 
applied PPI followed late preemergence by either alachlor at 2.0 lb 
a.i./A or pendimethalin at 1.0 lb a.i./A + metribuzin at 0.38 lb a.i./A 
also gave excellent weed control. This good control lasted through the 
season (Table 2). 

Ethalfluralin treatments in all cases gave good control of less 
than 60% of both species. Lactofen at 0.25 lb a.i./A and PPG-1013 at 
0.2 lb a.i./A controlled 48 and 50%, respectively, of the foxtail. PPG
1013 did, however, control 97% of the lambsquarters present while 
lactofen gave 75% control. 

No injury was observed to potatoes by any treatment. Weed control 
within a treatment (among replications) was variable except for the 
three treatments receiving preplant or early preemergence application 
and an additional application later. Even treatments that typically 
have given over 90% weed control in several experiments looked poor in 
this study. One possible reason is the amount of water used to 
incorporate the chemicals from rain or irrigation. Generally, more 
water for soil incorporation has been used in experiments where weed 
control has been excellent. In summary, where weed densities were very 
high as in this experiment, excellent weed control can be obtained by 
using early and later herbicide treatments. 

Tuber yields were highest in treatments giving 90% weed control 
for all weeds (Table 3). (University of Idaho Research and Extension 
Center, Aberdeen, ID 83210) 
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Table L 	Weed control as evaluated on 19 June and 18 July following preplant (PP!) , early preemergence (EPre), 
late preemergence (lPre). and early postemergence (Post) or layby herbicide treatments to potatoes at 
Aberdeen, Idaho in 1984. Data are means of four replications (Haderlie &Petersen). 

Rate How Green lambs- Green lambs-
Chemical Formulat ion lb a. i./A applied Foxtail Quarters FO)(tai 1 Quarters 

-------------------%------------------
1. untreated (weedy) a 0 0 a 
2. untreated (hand Weeded) 100 100 100 100 
3. EPTC 7 E 4 PPI 70 93 23 65 
4. EPTC + Cobra 2 E (Cobra) 3.0 + 0.2 PPI: lPre 80 100 51 17 
5. EPTC + PPG-l013 0.25 E (1013) 3.0 + 0.15 PPI; lPre 100 100 45 89 
6. lactofen 0.25 EPre 48 15 5 25 
1. PPG-1013 0.2 EPre 50 91 10 11 
8. alachlor ... lactofen 4 E(alachlor) 2.0 + 0.2 TMf;EPre 48 81 IS 30 
9. alachlor + lactofen 2.0 ... 0.5 TM; EPre 64 83 50 68 

10. alachlor ... PPG-1013 2.0+0.15 TM;EPre 85 92 16 11 
11. lactofen ... (PP005 ... OC*) 1 E (PP005) 0.25 ... 0.18 ... 1% EPre:Post 30 58 69 HI 
12. PPG-l013 ... (PP005 + OC) 0.2 ... 0.18 ... 1% EPre;Post 64 95 54 53 
13. alachlor 3.0 EPre 78 58 60 0 
14. etha lflura lin 3 EC 1.5 EPre 30 28 5 20 
15. ethalfluralin+metribuzin 15 Df Met. 1.31 + 0.38 TM;EPre 36 25 23 30 
16. ethalfluralin ... alachlor 1.31 ... 2.0 TM;EPre 56 33 38 30 
17. etha Ifl ura1i n 1.5 Post Nel NE 18 87 
lB. ethalfluralin ... EPTC 1.31 + 3.0 1M; Post NE NE 86 66 
19. [metribuzin ... alachlor + [0.38 ... 2.5 IM;EPre 93 91 99 99 

metribuzin + EPTC] 0.36 ... 3.0] Post 
20. [EPIC ... [3.0 + PPI 100 100 99 100 

alachlor + metribuzin] 2.0 + 0.36] TI1;lPre 
21. [EPTC + [3.0 + PPI 99 100 99 99 

pendimethalin+metribuzin] 4 EC(pendime) 1.0 ... 0.36] TMjlPre 

LSD (0.05) 34 24 31 31 

CV 36 23 43 38 


Weed Counts/m2 (2 July 1984) 	 124 153 

*OC " 1 Concentrate (Herbimax) 
No evaluation at early evaluation date 
lank mix 
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Table 2. Season-l weed control as evaluated on 11 84 follow; several types of 
total control treatments. Data are means of four reol cations 

How Green 
Chemical Fonnulation Lb a . .IA ied Foxtail grass 

l. untreated 0 0 0 0 
2. untreated 100 100 100 100 
3. EPTC 7 E 4 PPI 46 41 10 0 
4. EPTC + lactofen 2 E(lactofen 3.0 + 0.2 PPI; LPre 73 59 71 90 
5. EPIC + PPG-1 0 13 0.25 E (10 3.0 + 0.15 PPI;LPre 68 48 83 80 
6. lactofen 0.25 EPre 25 15 15 2 
7. 0.2 10 73 
8. al or + 1actofen 4 E 2.0 + 0.2 48 24 
9. alachlor + lactofen 2.0 + 0.5 TM' 70 61 29 50 

10. alachlor + PPG-1013 2.0 + 0.15 EPre 49 49 61 73 
11. lactofen + + OCoIr) E (PPOOS) 0.25 + 0.18 + EPre;Post 95 96 10 60 
2. PPG-1013 + + OC) 0.2 + 0.18 + EPre;Post 55 60 59 76 

N 13. a1ach1or 3.0 EPre 85 70 30 10 
'-J 14. etha 1 fl ura 1; n 3 1.5 EPre 34 48 18 25U1 

15. ethalfluralin+metribuzin DF Met. 1.31 + 0.38 TM;EPre 36 51 26 40 
16. etha1f1uralin + alach10r 1.31 + 2.0 EPre 60 20 
n. etha lf1 ura 1 in 1.5 Post 91 71 

EPIC .31 + 3.0 Post 92 90 90 64 
in + al or + 38 + 2 EPre 99 100 98 98 
n + .38 + 3. Post 

.0 + PPJ 99 100 96 98 
alachlor + metribuzin] o + O. TM'LPre 

2l. [EPIC + .0 + 100 100 100 100 
in+metribuzin] 4 EC(oendime) .0 + 0.38] LPre 

20. 

Lambs

fl ura li n + 

+ 

LSD (0.05) 35 43 28 42 


CV 39 49 38 48 


*oe == Oil
hM lank 



Table 3. Potato tuber elds and in each of selected treatments. Various treatments 

were aoo1ied on 8 17 84 for total weed control. were planted on 


9-10 Mav 84 and 84. Data are means of four rep1 cations 


Rate 
Chern; ca1 Lb a. i.fA ed 

l. untreated 101 11.3 72 22 1 23 6 
2. untreated 193 21.7 52 35 5 40 1 
4. EPTC ... 1actofen PPI,LPre 219 24.6 47 38 7 45 7 

5. EPTC ... PPG-1013 PPI,LPre 217 24.4 48 34 7 41 11 

13. a1achlor 3.0 EPre 155 17.4 62 26 2 28 10 

N 
17. ethalf1ura1 in 1.5 Post 218 24.5 45 41 4 44 11 

'-J 
0'1 18. etha1fluralin ... EPTC 1.31 + 3.0 Post 179 20.1 45 43 4 41 8 

19. n ... a1achloN .38 + 2.5 EPre 216 24.3 31 36 14 49 14 
metribuzin + 0.38 ... 3.0] Post 

20. + .0 ... PPI 246 27.7 38 32 10 42 20 
alachlor + metribuzin] 2.0 ... 0.38] LPre 

21. ... .0 ... PPI 257 28.9 33 41 10 51 16 
pendimethalin ... metr] 1 0 ... 0.38] LPre 

LSD 52 5.9 20 14 7 17 9 

CV 18 18.0 29 28 15 28 58 




Annual weed c ont rol in potatoes with preplant , preemer gence 
and postemergence herbicides. Haderl i e , L.C. , D.K. Harrington. 
Weed control in Russet Burba nk pota t oes a nd crop yields f ol l owing 
several times and types of herbicide application were determined 
at the Aberdeen Research & Extens i on c enter during 1985 . Soil 
was a Declo fine s andy l oam with pH 8 .1 , 1 . 6% organic matter, and 
13.2 meg. CEC. Potatoes were planted 8,9 May 85 and h illed twice 
on 13 and 31 May 85 with a Li l l iston rol l ing cultiva tor. 
Herbicides were appl ied with a tractor- mounted c ompress ed-air 
sprayer wit h a 12 ft boom. Sprayer vol ume was 17.5 gpa at 21 psi 
with TJl1002 or 8002 noz zles . Preplant EPTC was applied 6 May 85 
and immediately d oubled d isc ed into the s oi l . Early preemergence 
herbicides were applied 16 May 85 j u s t . 3 days a ft e r the f irst 
hilling. Late preemergence herbicide s were applied 3 J une and 
postemergenc e treat me nts were 20 or 27 June. 

Plot s i ze was 12 by 42 . 5 ft wi th 6 by 25 ft being h arvested 
on the 27, 28 and 30 o f Sept 85. 

Overal l weed control was 90% or above whe n evaluated 13 July 
for the fo l l owing treat ments: EPTC p r eplant + metol a chl o r + 
metribuzin l a te preemer gence, lactofen + metribuzin late 
preemergenc e, metribuzin at 0 . 5 and 0 . 38 Ib a. i./A, met r ibuzin + 
metolachlor , metribuzin + pendimeth a l in , metribuz i n + XRM-4640, 
and acetochlor a t 3.0 lb ai/A (Table 1) . These t reatments also 
resulted in ful l-season weed contr ol e xcept for metri buz in at 
0.38 lb ai/A , and met ribu zin -+- metolachlor (Table 2) . Most 
treatments did not adequat ely control hair y nightshade . The best 
treatments for h a i ry nightshade control were EPTC prep lant + 
metribuzin + metolachlor late preemergence, lac tofen + 
metribu z in, lactofen + metolachlor at 0 . 6 + 1 . 5 Ib a. ie /A and 
acetochlor, a ll l a te p reemergence and metribuz in + XRM- 46 40. 

Weakest trea tments for weed contr ol were EPTC p r eplant alone 
or with PPG-1013 or lac tofen late preemergence (Table 1). 

Vol unte e r grain control the fi r st 3 weeks with preplant EPTC 
was very good a nd there was a heavy infestation of v olunteer 
grain until aft er the sec ond hilling and cUltivation. 

Cr op i n j ury was relatively h igh from the XRM-4 640 + 
metribuzin p osteme r gence treatment and PPG-1 013 late pre emergence 
+ fluazifop-P-butyl pos t emergence (Table 1) . 

Potato yields and grade were gener ally highest i n treatments 
that contr o l led wee ds the best (Table 3 ) . Those treatments 
producing t h e lowest yie lds «200 cwt/A) we re unt r e ated (weedy) 
check, EPTC p replan t with or without l actof en (0.2 5 lb a.i./A) 
late preemergence , lactofen + metolachlor, l ate preemergence , and 
PPG-1013 + fluazifop-P-butyl + crop oiL (Unive rs i ty of Idaho 
Research and Extension Center, Aberdeen , I D 83210) 
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Table 1. Annual weed control in potatoes evaluated 13 Ju ant (PPI), preemergence (Pre) and 
postemergence (Post) herb cides. ons 

%Chemical Formulation Rate 
lb a.i.!A on Injury 

1. untreated 
2. untreated 
3. EPTC 
4. EPTC + 

) 
weeded) 

1 E 3.0 
3.0 + 

PPI 
PPI 

(6 May) 

a 
100 

10 
81 

a 
100 
74 
95 

a 
100 

15 
11 

a 
100 

5 
69 

a 
100 

15 
88 

0 
100 

10 
73 

0 
100 

18 
86 

a 
a 
2 
1 

5. EPTC 
EPTC 

+ 
3.0 
3.0 + 

Late 
PPI 

pre (3,4 June) 
16 100 77 94 36 55 28 4 

6. EPTC 
PPG-1013 

+ 
.25 EC 0.1 

3.0 + 
Late pre 
PPI 41 93 84 78 59 56 44 4 

7. EPTC 
1actofen 

+ 
2 EC 0.15 

3.0 + 
Late pre 
PPI 30 97 88 78 61 36 42 5 

8. EPTC 
lactofen 

+ 
0.25 
3.0 + 

Late pre 
PPI 99 100 97 100 98 100 98 

metolachlor + metribuzin 

9. lactofen + metribuzin 
10. lactofen + metolach1or 

lactofen + metolach1or 
12. lactofen -I meto1ach1or 

8 E (meta) 75 
1. 75 + 0.38 

) 
+ 0.5 

0.15+1.5 
0.25 -I 1.5 
0.6 -I 1.5 

Late pre 

Late pre 
Late pre 
Late pre 
Late 

93 
85 
67 
88 

100 
95 

100 
99 

91 
81 
86 

100 

100 
89 
96 

93 
10 
51 
65 

100 
84 
74 

94 
78 
70 
76 

6 
4 
5 
4 

13. lactofen -I meto1achlor 
14. 1aclofen -I

fl uazi +D.C.* 
15. PPG 1013 + 

f1 uazi 
16. metolachlor + in 
17. achlor -I in 
18. n 
19. n 
20. n 
21. n + metolachlor 
22. n -I in 
23. n -I metolachlor 
24. n+XRM-4640+D.C. 4 EC 
25. n -I XRM-4640 + D.C. 
26. acetochlor 
27. acetochlor 

O. -I 2.0 
O. -I

1 E 0.188 -I 1% 
0.2 + 

188 + O.C 
0.75 + 1.0 
a -I 1.0 

0.25 
0.38 
0.5 

0.38 -I 1.15 
0.38 + 1 
0.5 -I 2 

0.5 -I 0.5 + 1% 
-I 0.5 -I 1% 

8 EC 2.0 
3.0 

pre (16
Late pre 
Post (20 June)
Late pre 
Post (20 June)
Late pre 
Early pre 
Late pre 
Late pre 
late pre
late pre
Late pre 

pre 
post

(27
late pre
late pre 

June) 

77 
78 

83 

74 
93 
64 
87 

83 
92 
98 
99 
91 
96 

98 

100 
99 

100 
100 
100 
100 
100 
100 

100 
100 

68 
88 

85 

70 
69 
70 
53 
75 
78 
80 
66 
88 
95 
93 
94 

75 

86 

14 
98 
96 
96 
97 
95 

100 
96 

100 
100 
97 
98 

88 

68 
86 
73 
88 
94 
92 
88 
84 
96 
96 
88 
88 

60 

68 

19 
96 

100 
98 

100 
95 

100 
96 

100 
100 
91 
96 

71 
81 

86 

76 
87 
76 
90 
93 
93 

96 
98 
88 
91 

6 
4 

9 

5 
5 

3 
4 
4 
3 
3 
9 

14 
2 
7 

LSD (0.05) 18 20 21 20 19 15 n.s. 

CV 14 18 18 19 17 14 106 


9 
*O.C. oil 
Mean number on June 245 in untreated checks 50 8 25 

PPI treatments double discing; pre by 0.12 inch (0.3 em) rain on 16 May and for late pre's inch 2.5 em) water on 
5 June. 



Table 2. Annual weed control in potatoes evaluated on 24 September following application of preplant (PPI), 
preemergence (Pre) and postemergence (Post) herbicides. Data are means of four replications 

%Control 
Chemical Fonnulation Rate Type of Redroot Lambs- Green wl1d Oatl 

lb a.i.lA Application Pigweed quarter Foxta i 1 Vol. Grai n 

N 
-.....J 
\.0 

1. untreated (weedy)
2. untreated (hand weeded) 
3. EPTC 7 E 
4. EPTC + 

EPTC 
5. EPTC + 

PPG-1013 .25 EC 
6. EPTC + 

EPTC 2 EC 
7. EPTC + 

EPTC 
8. EPTC + 8 E (metolachlor) 

metolachlor + metribuzin 7 5 DF(metr) 
9. lactofen + metribuzin 

10. lactofen + metolachlor 
11. lactofen + metolachlor 
12. lactofen + metolachlor 
13. lactofen + metolachlor 
14. lactofen + 

fluazifop-P-butyl+O.C.* 1 E 
15. PPG 1013 + 

fluazifop-P-butyl+O.C. 
16. metolachlor + pendimethalin 

4 EC (pendimetha1in) 
17. meto1achlor + pendimethalin 
18. metribuzin 
19. metribuzin 
20. metribuzin 
21. metribuzin + metolach10r 
22. metribuzin + pendimethalin 
23. metribuzin + metolachlor 
24. metribuzin + XRM-4640 + O.C. 4 EC 
25. metribuzin + XRM-4640 + O.C . 
26. acetochlor 8 EC 
27. acetoch10r 

3.0 PPI (6 May) 
3.0 + PPI 
3.0 Late pre (3,4 June) 
3.0 + PPI 
0.1 Late pre 
3.0 + PPI 
0.15 Late pre 
3.0 + PPI 
0.25 Late pre 
3.0 + PPI 
1.75 + 0.38 Late pre 
0.25 + 0.5 Late pre 
0.15+1.5 Late pre 
0.25 + 1.5 Late pre 
0.6 + 1.5 Late pre 
0.25 + 2.0 Early pre (16 May) 
0.25 + Late pre
0.188+1% Post (20 June) 
0.2 + Late pre 
0.188 +D.C. Post (20 June) 

0.75 + 1.0 Late pre 

2.0 + 1.0 Early pre 
0.25 Late pre 
0.38 Late pre 
0.5 Late pn:! 
0.38 + 1.75 Late pre 
0.38 + 1.0 Late pre 
0.5 + 2.0 Early pre 
0.5 + 0.5 + 1% Early post (20 June) 
0.5 + 0.5 + 1% Post (27 June) 
2.0 Late pre 
3.0 Late pre 

0 
89 
11 
48 

80 

48 

65 

96 

100 
69 
95 
99 
78 
48 

53 

40 

78 
93 
88 

100 
79 

100 
100 
100 
100 
96 
96 

0 
87 
11 
64 

49 

15 

9 

100 

100 
60 
58 
80 
59 
18 

23 

55 

96 
96 
93 

100 
85 

100 
100 
100 
100 
89 
88 

0 
92 
34 
84 

48 

41 

34 

97 

94 
88 
98 
99 
86 
77 

62 

93 

94 
71 
73 
97 
96 
91 
99 
92 
98 
91 
96 

0 
86 
24 
73 

20 

41 

43 

95 

91 
63 
33 
49 
51 
70 

66 

61 

77 
71 
71 
92 
81 
91 
60 
94 
96 
81 
83 

LSD 
CV 

(0.05) 28 
26 

25 
26 

24 
22 

30 
33 



Table 3. Potato tuber ications of prep1ant (PPI), preemergence (Pre) and postemergence
85. Data are means --

Chemical Formulation T,pe of 
1b a . .lA App i cat ion 

untreated (weedy)
2. untreated (hand weeded)
3. EPTC 
4. EPTC + 

7 E 3.0 
3.0 + 

PPI 
PPI 

(6 

155 17.4 
28.1 
19 7 
26 8 

36 
17 
29 
20 

32 
27 
35 
33 

14 
28 
18 
22 

46 
55 
53 
55 

17 
28 

5. EPTC + 
EPTC 3.0 

3.0 + 
Late pre (3,4 June)
PPI 203 22.8 19 37 26 63 18 

6. EPTC + 
PPG-1013 .25 EC 0.1 

3.0 + 
Late pre 
PPI 208 23.4 27 39 16 54 18 

7. EPTC + 
1actofen 2 EC 0.15 

3.0 + 
Late pre 
PPI 191 21.4 28 38 18 56 17 

8. EPTC + 
1actofen 0.25 

3.0 + 
Late pre 
PPI 230 25.9 20 22 30 52 28 

metolachlor + 
E 

9 + metri 
10. + metal or 
11. lactofen + metolachlor 
12. 1actofen + metolachlor 
13. lactofen + metolachlor 
14. 

1.75 + 0.38 
75 DF{metr) 

0.25 + 
0.15 + 1 
0.25 + 1.5 
0.6 + 1.5 
0.25 + 2.0 
0.25 + 

Late pre 

Late pre 
Late pre 
Late pre 
Late pre 

pre (16 

.3 

.0 
22.4 
21.1 
19.9 
26.3 

19 
19 
24 
21 
33 
20 

27 
30 
27 
21 
24 
34 

24 
26 
21 
21 
13 
24 

52 
56 
48 
42 
36 
58 

31 
31 
22 

f1 
15. PPG 1013 + 

+O.C.'" 1 E 0.188 
0.2 + 

+ 1% June) 
195 21.9 26 30 23 53 20 

fluazi 
16. meto1ach1or + 

7. meto1achlor + 

C. 0.188 +O.C. 
0.15 + 1.0 

(pendimetha1in)
2.0 + 1.0 

20 June)
Late pre 222 

237 

24.9 

26.6 

19 

23 

21 

33 

30 

24 

51 

51 

24 

18. metribuzin 0.25 Late 223 25.1 24 33 20 54 
19. metribuzin 0.38 Late 253 28.4 11 33 26 58 24 
20. metribuzin 0.5 Late 27.5 19 28 31 59 22 
21 metribuzin + 0.38 + 1.15 Late 27.8 21 34 26 60 19 
22. metribuzin + n 0.38 + 1.0 Late 252 28.3 18 31 27 57 25 
23. n + meto1ach1or 0.5 + 2.0 236 26.5 11 24 34 58 25 
24. n + XRM-4640 
25. n + XRM-4640 
26 acetoch1or 
27. acetoch1or 

+ O.C. 
+ O.C. 

4 EC 

8 EC 

0.5 + 0.5 
0.5 + 0.5 
2.0 
3.0 

+ 1% 
+ 1% 

Late pre 
Late pre 

(20 June)
June) 

250 
239 

.4 

.2 
28.1 
26.8 

19 
26 
16 
25 

28 
21 
28 
30 

25 
24 
29 
24 

53 
45 
57 
54 

27 
21 

LSD (0.05) 4.3 9 n.s. 10 13 9 

CV 12 28 31 31 18 28 




Tolerance of direct-seeded pyrethrum to herbicides. Brewster , Bill D., 
Robert L. Spinney, and Arnold P. Appleby. Six herbicides were evaluated in 
a trial conducted on direct-seeded pyrethrum. Pyrethrum is the sou r ce of a 
widely used insecticide, but it is not widely grown in the United States . 
The trial was a randomized complete block with three replicati ons and 2.5 m 
by 6 m plots. Spray volume was 234 L/ha delivered at 138 kPa through 8002 
flat fan nozzle tips arranged in a double-overlap spray pattern. EPTC and 
trifluralin were incorporated into the soil with a tractor-mounted rotot ille r 
prior to seeding. Six rows of pyrethrum were seeded across each plot on 
September 9, 1986, immediately after the herbicides were incorporated . The 
preemergence applications were made the same day. The postemergence treat-· 
ments were applied to cotyledon-stage pyrethrum on October 1, 1986 . 

The soil at the trial site was a sandy loam with an organic ma t ter 
content of 1.9% and pH of 5.3. 

Stand density and crop injury ratings were obtained on November 17, 
1986. No symptoms developed in any treatment, although some weeds wer e 
controlled by all herbicides. Stand counts of pyrethrum were greater in the 
herbicide treatments than in the hand-weeded check. This difference may have 
been a result of weed competition and cultivator loss in the check pl ots. 
(Crop Science Department, Oregon State University, Corvallis , OR 97331). 

Pyrethrum stand counts and injury ratings following prepl ant , 
preemergence,and early postemergence herbicide applicat i ns 

Application 
Herbicide Rate timing Stand density Injury 

(kg/ha) (plants/6 m) (%) 
EPTC 3.4 PPI 67 0 

trifluralin 1.1 PPI 66 0 

pronamide 2.2 PES 72 0 

pendimethalin 1.1 PES 53 0 

metolachlor 1.1 PES 49 0 

AC 222,293 0.6 EPOE 57 0 

check 0 35 0 

= 22LSD(.05) 

PPI (preplant incorporated) 
PES (preemergence surface) 
EPOE (early postemergence) 
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Brewster, 11 D., 
was conducted at 

pyrethrum to herbi
ci . Pyrethrum is grown as the source of a widely used insecticide. The 
trial was a randomized complete block with five replications and 2 m by 5 m 
plots. Spray volume was l/ha delivered at 13B kPa through 8002 flat fan 
nozzle tips arranged in a double-overlap spray pattern. Five-em-tall trans
plants were set out in a 60 cm by 60 cm pattern on June ,1986. Herbicides 
were appli on June 16 and August 1, 1986, and on January 9, 1987. 

soil at tri te was a loam th an organic matter 
content 2. and a pH 5.7. The plots were watered once a through 
the summer with sprinkler irrigation. 

Visual evaluations indicated that only bromoxynil and paraquat caused 
injury to the crop. Although three rates each herbicide were applied, 
only ts from the hi of each herbici is 
when no injury was encountered. lower rates of bromoxynil caused injury 
soon after appli on, but by February the crop had recovered. Paraquat 

excessive injury, which included death of some plants at three rates 
of appli on. had been used lly in previous 
when applied to dormant pyrethrum. In this work, winter was quite mild 
and the pyrethrum continued to grow owly through the year. This may have 
been the reason for its sensitivity to paraquat. (Crop Science Department, 
Oregon State University, Corvallis, OR 97331). 

Crop injury lowing herbicide applications on transplanted pyrethrum 

Application 
Herbicide Rate date August 8, 1986 February 5, 1987 

(kg/ha) 

metolachlor 9 June 16, 1986 a a 
oryza1in 4.5 June 16, 1986 0 a 

uazi butyl 1.1 June 16, 1986 0 0 
pendimethalin 2.2 June 16, 1986 0 a 
bromoxynil O. August 1, 1986 17 0 
bromoxynil 0.56 August 1, 1986 0 

bromoxynil 1.1 August 1, 1986 40 

222, 1.1 August 1, 1986 0 0 

paraquat 0.28 January 9, 1987 40 
paraquat 0.56 January 9, 1987 66 

paraquat 1.1 January 9, 1987 68 
check 0 0 0 
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Tolerance of winter rapeseed to pronamide. Brewster, Bill D., Robert 
L. Spinney, and Arnold P. Appleby. Pronamide is an effective herbicide on 
many grass species when applied under cool, wet conditions. This research 
was conducted to determine whether seven rapeseed cultivars could tolerate 
pronamide in the damp winter conditions of western Oregon. Each cultivar was 
seeded in a separate field trial at the Hyslop agronomy farm near Corvallis. 
Each trial was a randomized complete block with four replications and 2.5 m 
by 8 m plots. Spray volume was 234 L/ha delivered at 138 kPa through 8002 
flat fan nozzle tips arranged in a double-overlap spray pattern. The soil 
was a silt loam with a 2.9% organic matter content and a 5.5 pH. The treat
ments were applied on October 29, 1986. The soil was wet and the rapeseed 
was 15 cm to 20 cm tall when treated. 

No symptoms of pronomide injury developed after treatment, and no 
differences among seed yield means occurred within cultivars (see table). 
(Crop Science Department, Oregon State University, Corvallis, OR 97331). 

Seed yield of seven rapeseed cultivars treated with pronamide 

Pronamide Cultivar Seed Yield 
rate Bridger Jet Neuf Tandem Dwarf Essex Bienvenu Cascade Liradonna 

( kg/ha) (kg/ha) 

1.1 3460 4370 4640 3630 4380 2790 2500 

2.2 3530 4400 4100 3650 4200 2800 2240 

0 3400 4470 4360 3390 4480 2430 2720 

n.s. n. s. n.s. n. s. n. s. n. s. n.s.LSD(0.5) 
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Callihan R.H., and L. Lass. The objective of this 
experiment was to determine the effects of three different 
herbicides on winter rape growth. Winter rape is a 

crop which does not 
of herbicides if 
Attempts are being made to skip the fallowing process and 
recrop the current year. When winter rape is planted as a 
recrop after September 1 the crop dens and vigor is 

in fallowed fields in 

reduced; weeds become a 
The established north of Troy, Idaho on 

23, 1987 on Dwarf Essex winter rape. Plots 
were 10 20 ft, four times in a block 

consisted of single applications of 
0.5, 1.0 lb ai/a), pyridate EC (0.0,(0.0, 0.25, 

0.94, 1.87, 3.75 Ib ai/a), WP (0.0, 0.9, 1.35, 1.8 
Ib ai/a). 

Treatments were water carrier with 
TeeJet 8002 nozzles from a 23, 
1987. The crop was 12 inches tall and bolting. Henbit 
amplexicaule L.) was 2-3 inches in diameter. The air 

at the time of was 65 F and the relative 
humidity was 55%. Soil were 70 F at surface, 60 
F at 2 inches, 50 F at 6 inches. There was a 90% cloud cover. 
Wind was from the west at 0-2 mph. No dew was . Visual 
estimates of crop injury and henbit control were made May 5, 
1987. Two samples of measurements were taken from each 
plot on July 14, 1987. 

Winter rape was not affected by herbicides. 
caused more than 50 % chlorosis of the leaf when 

used at rates of 1.8 Ib WP and 3.75 Ib ai/a EC on 15 to 
17% of the . There was a 50% reduction in living 
biomass henbit when sprayed with WP (1.8 Ib ai/a), 
but total kill was never achieved this chemical. 

pyridate EC did not have an effect on henbit 
control. henbit control was poor, these herbicides 
have a potential use in late plant winter rape because of 

on other weed (Idaho 
Station, Moscow ID. 83843) 

crop tolerance and 
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Weed control and winter rape response to clopyralid and 
pyridate. 

1 Estimated % of material, expressed as percent of 
control. 
2 Any two means a common 
different at the 5% level of 
Protected Duncan's test. 
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Spring and summer development of mayweed chamomile in 
association with winter rape . Lass, L., and R.H. Callihan. 
Winter rape is is considered to be a competitive crop which 
does not normally require application of herbicides when 
planted in fallow fields in mid-August . Late winter rape 
planting dates may result in poor vigor and low stand 
density, which allows weeds to become established. Mayweed 
chamomile (Anthemis cotula L . )(ANTCO) will often take 
advantage of these conditions in recropped winter rape. 

The experiment was established in a late planted (Sept. 
9) Dwarf Essex winter rape field near Troy, Idaho. Three 
sampling units were used to obtain information from two 
populations consisting of mayweed chamomile with winter rape 
and mayweed chamomile without winter rape. The row spacing 
of the winter rape was 7 inches and the mayweed chamomile 
was a randomly dispersed natural population. Mayweed 
density was 8 plants per ft2 and the winter rape density was 
12 plants per ft2. Ten mayweed chamomile plants were 
randomly selected in each sampling unit and flagged with a 
wire stake. The competitive response of mayweed chamomile 
was measured by determining mayweed chamomile height, 
rosette diameter, number of capitulum , main stem branches 
with more than one flower head, basal branches, leaf number, 
and stem, leaf, and flower biomass. These mayweed chamomile 
parameters were measured on May 5, May 18, June 2, and July 
6, 1987. 

The height of the mayweed chamomile grown in association 
with winter rape was suppressed 43 to 68 % lower than 
without winter rape after May 18. Diameter of the mayweed 
chamomile plant was smaller (32 to 63%) in the rape plot. 
Capitula production by mayweed chamomile was significantly 
reduced (95%) in the presence of rape plants. Mayweed's 
main stem branches having more than one capitulum were 94% 
fewer in winter rape plots . Branching of the base of the 
plant was 75% less in the mayweed chamomile in the rape 
plots. 

Winter rape interference with mayweed chamomile reduced 
the biomass of mayweed chamomile plants. Stem weight per 
mayweed chamomile plant was 98% lower with rape; leaf weight 
per mayweed chamomile plant was 95% lower; leaf number per 
plant was 91% lower and and leaf weight was 51% lower in 
mayweed chamomile growing in association with rape. 

Winter rape appeared to be responsible for the 
reduction in mayweed height, biomass, seed production and 
leaf size. Dwarf Essex winter rape thus appears to be able 
to effectively suppress nearly all components of mayweed 
chamomile shooth and seed production even when planted as 
late as September 9 . (Idaho Agricultural Experiment 
Station, Moscow , Idaho 83843) 
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Mayweed growth 

Crop Competition 1 

Without With 
Winter Winter Percent 

Mayweed Parameter Rape Rape Difference. 

Height (cm) 
May 5, 1987 
May 18, 1987 
June 2, 1987 
July 6, 1987 

11.6 
27.7 
47.9 
82.3 

a 
a 
a 
a 

11.2 b 
15.8 b 
17.9 b 
26.3 b 

3% 
43% 
63% 
68% 

Plant diameter (crn) 
April 4, 1987 
May 5, 1987 
May 18, 1987 
June 2, 1987 

4.2 
7.3 
9.4 
7.2 

a 
a 
a 
a 

2.0 b 
5.0 b 
4.0 b 
2.7 b 

52% 
32% 
57% 
63% 

Capitula frequency 
(No./p1ant) 
June 2, 1987 
July 6, 1987 

5.0 
27 . 8 

a 
a 

0.1 b 
1.3 b 

98% 
95% 

Main stem branches with 
than one flower head. 
(No./p1ant) 
July 6, 1987 

more 

6.1 a 0.4 b 94% 

Basal branches 
(No./p1ant) 
July 6, 1987 2.0 a 0.5 b 75% 

Harvested Biomass 
Shoot Dry Weight 

Flowers (g/head) 
Stems (g/p1ant) 
Leaves (g/p1ant) 
Total dryweight 

0.95 
3.20 
0.65 
4.80 

a 
a 
a 
a 

0.30 b 
0.05 b 
0.03 b 
0.38 b 

68% 
98% 
95% 
92% 

Leaves 
number/plant 
g/leaf 

115.7 
0.006 

a 
a 

10.8 b 
0.003 b 

91% 
51% 

1 Any two means with a common letter are not significantly 
different at the 5% level of significance according to the 
Protected Duncan's test. 
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Lass, L., R.H. Callihan, and T. Miller. 
experiment was to determine the effects of and two 
formulations of pyridate at three rates on 

(ANTCO) in winter rape napus 
L.).When winter rape is , the late dates 
may cause losses in and stand reduction which increases 
weed competition. Mayweed chamomile is a common weed of 
recropped winter rape in northern Idaho. 

The experiment was established in late-seeded (Sept. 9) 
Dwarf Essex winter rape field east of , Idaho. The 

. on April 23, 1987. Plots were 10 by 
four times in a block des . The 

winter rape was 9 inches tall but not bolting. The 
rosettes were .5 to 2 inches in diameter. The treatments were 
single applications of clopyralid (0.0, 0.25, 0.5, 1.0 lb 
ai/a), pyridate EC (0.0, 0.94, 1.87, 3.75 lb ai/a), and 

WP (0.0, 0.9, 1.35, 1.8 lb ai/a). 
Treatments were applied in 23 water carrier, with 

TeeJet 8002 nozzles, from a sprayer. The air 
was 65 F and relative 69%. The soil 
was 80 F at surface, 59 F at 2 inches, and 50 F 

at 6 inches. The wind was from the E 0-2 mph and no dew was 
present. There was a 70% cloud cover. Visual estimates of 
crop ury were made May 5, 1987. Mayweed control was based 
on visual estimates of biomass on May 5, and June 12. Two 
samples of height measurements were taken from each plot on 
July 12, 1987. 

Herbicide treatments of the 
In treated with EC at 

and 3.75 lb , 52% and 81% of the 
had nore than 25% leaf tip chlorosis. 

Mayweed was controlled (100%) by clopyralid at all rates 
(0.25 to 1.0 lbs ai/a). pyridate EC at 1.87 and 3.75 lb 
reduced the mayweed biomass to 42 and 27% The 

rates of also reduced the 
with flowers to 25%. WP effects on mayweed 

was variable but generally tended to reduce both biomass and 
heads. 

Timing of clopyralid was not essential for 
control of mayweed but data suggest control is 
correlated to size. It was observed that pyridate was 
effective on mayweed which was less than 0.5 inch in 
diameter. When the mayweed was 1-2 inches in diameter about 
70% of the plants survived gave the 
best results, but may be with more 
attention to on mayweed morphology and size at time of 

(Idaho Agricultural Experiment Station, Moscow, 
Idaho 83843) 
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Mayweed chamomile and winter rape response to clopyralid and pyridate. 

Mayweed 

Rape Spring Summer Summer 
Chlorosis Height Biomass Biomass Bloom 

Herbicide Rate 5/5/87 6/12/87 5/5/87 6/12/87 6/12/87 

(lb/ai or ae/A) ( % )1 

clopyralid 0.00 o a 114 a 100 a 100 a 100 a 
0.25 o a 114 a 63 b o c o c 
0.50 13a 108 a 40 c o c o c 
1.00 o a 119 a 33 c o c o c 

pyridate (EC) 0.00 o a 116 a 100 a 100 a 100 a 
0.94 43 a 118 a 100 a 75 b 70 ab 
l.87 53 b 110 a 100 a 43 b 26 b 
3.75 81 c 106 a 70 b 28 c 25 b 

pyridate (WP) 0.00 o a 119 a 100 a 100 a 100 a 
0.90 5 a 115 a 100 a 73 a 40 b 
l. 35 25 a 113 a 100 a 35 b 3 c 
l.80 o a 123 a 100 a 88 a 78 ab 

1 Any two means having a common letter are not significantly different 
at the 5% level of significance according to the Protected Duncan's Test. 
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Evaluation of safflower tolerance to herbicides. Wichman, D.M., G.R. 
Carlson and P.K. Fay. Safflower is an important oilseed crop in the 
Northern Great Plains. Currently used herbicides require preplant incorp
oration, which makes a loose seed bed and increases the potential for wind 
erosion. This research was conducted to evaluate herbicide treatments for 
compatability with safflower (Carthamus tinctorius L.) 

The studies were of randomized complete block design with three rep1ica
tions.Plots were 10 ft wide by 30 ft long. Treatments were applied with 
a tractor mounted CO sprayer, operated at 30 psi, delivering 7.7 galla 
water carrier through 8002 nozzles. Preemergence treatments were applied 
4 days after seeding. Postemergence treatments were applied when the safflower 
was in the 3-6 leaf stage. The varieties S-208 and S-541 were used in 1986 
and 1987, respectively. The 1986 preemergence study was at Moccasin, MT. 
The other studies were at Geraldine, MT. The 1986 studies had low weed 
densities and the 1987 studies were almost weed free. 

Preemergence applied FMC 57020 and RE 40885 did not affect safflower 
yield, (see table 1). FMC 57020 caused some chlorosis which persisted 10-15 
days after emergence. Safflower was tolerant of DPX M6316 at .125 and .25 
oz ai/a with and with out surfactant (see table 2). Higher rates of DPX 
M6316 reduced safflower yields in the absence of weeds. The effect of DPX 
M6316 on safflower maturity was increased by adding surfactant or tank mixing 
with gramincides (see tables 2 &3). (Central Ag Research Center, Montana 
State University, Moccasin, MT; Northern Ag Research Center, M.S.U., Havre, 
MT; and Plant and Soils Dept., M.S.U., Bozeman, MT). 

Table 1. Evaluation of safflower tolerance to preemergence herbicides 

1987 1986 
Herbicide Rate yield maturity yield barley 

oz ai/a lbs/a % dry seed lbs/a % control 

Check untreated 1592 94 383 0 

FMC 57020 8 1469 93 517 68 

FMC 57020 12 1705 93 516 93 

FMC 57020 16 1479 89 571 96 . 

RE 40885 8 1421 94 467 0 

RE 40885 12 1639 94 442 0 


LSD (0 .05) ns 2 128 6 
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Table 2. Evaluation of safflower tolerance to postemergence DPX M6316 

1987 1986 
Herbicide Rate yield maturity yield kochia 

oz ai/a lbs/a % dry seed lbs/a % control 

check untreated 1314 89 907 00 
DPX M6316 . 125 1561 89 1139 14 
DPX M6316 .25 1458 89 1097 43 
DPX M3616 .375 1184 81 
DPX M6316 .75 1074 80 1152 65 
DPX M6316 + surf. 1/ .125 + . 125%v/v 1508 87 1175 82 
DPX M6316 + surf. .25 + . 125%v/v 1293 84 1148 75 
DPX M6316 + surf. . 125 + .25 %v/v 1358 86 1304 18 
DPX 
DPX 

M6316 
M6316 

+ surf. 
+ surf . 

.25 + .25 %v/v 

.375 + . 25 %v/v 
1317 
1039 

85 
77 

1372 
1236 

79 
99 

DPX M6316 + surf. .75 + .25 %v/v 1123 77 1158 48 
LSD (0.05) 184 3 255 36 

1/ surf . = surfactant 

Table 3. Evaluation of safflower tolerance to postemergence herbicides 

1987 1986 
Herbicide Rate 

oz ai/a 
yield 
1bs/a 

maturity 
% dry seed 

yield 
lbs/a 

kochia 
% control 

check untreated 1502 92 822 00 
check 2 untreated 1540 91 
AC 222,293 + surf. 1/ 6.0 + 1% 1517 89 1129 44 
sethozydim + COC 3.0 + 2pt 1484 93 1029 -16 
DPX Y6202 + surf. 0.8 + 1% 1683 92 844 -45 
fluazifop + COC 6. 0 + lpt 1614 92 980 -35 
M6316 '2/+ surf. 
M6316+sethozydim+COC 

.25 + .2% 

.25 + 3 + 2pt 
1435 
1369 

89 
88 1088 77 

M6316+DPX Y6202+surf . . 25 +.8 + .2% 1366 88 1084 13 
M6316+fluazifop + COC .25 + 4 + 1 pt 1416 86 1233 86 
M6316+AC 222,293+surf .. 25 + 6 + .1% 1309 84 1282 90 

LSD (0.05) 190 3 199 64 

1/ surf. = surfactant volume to volume 
2/ M6316 = DPX M6316 

291 




for a winter in the drier areas of 
the Central Great Plains. No-till production systems have been developed for 
proso millet. but rely on the usage of atrazine for non-crop and in-crop weed 
control. Kochia is a major weed festing proso llet. and has developed 
t istant Proso mi llet matures in 60 to 80 , thus, 
wide latitude sts in choos when to plant proso millet. ect 
of this study was to determine if varying the planting date of proso millet 
influenced the level of a infestation within the crop. 

'Cope' proso millet was planted with a hoe drill on three dates: 
15, June 3, and June 22, 7. Two ion systems, convent til 
and no tillage, were compared. The convent tillage system included 
disking prior to planting with atrazine applied preemergence. With the no 
til system, atrazine was applied after wheat harvest the previous fall 
and paraquat plus surfactant was applied to plant A zed 
s it- block design was used with 4 cations. seedlings in each 
plot were recorded 6 weeks after planting for each date. 

Di the soil prior to planting reduced kochia seedling establishment 
in the crop to the no til s (Table 1). Plant date also 
influenced kochia establishment, as an average of 1.4 plants/8 yd 2 
were established in proso millet anted on June 22, compared to 13.5 plants
18 yd 2 in proso millet planted on May 15. Table 2 gives the environmental 
data foll each plant date. The major difference occurred with soil 
temperature. Kochia ion to decrease when soil temperatures 
approached F. as precipitation levels were similar between the first and 
last planting dates. eld data for prOBO millet was not collected as the 
plant stand was destroyed hail on August 4, 1987. These results indicate 
that altering planting date may be a management tool for reducing weed com

ition in proso llet. Also, kochia germination and establishment appears 
to be s influenced by til in this cl ic area. Pro-

a no-till production scheme will have a more severe kochia 
infestat level when plant early, thus possibly ring a postemer
gence broadleaf weed cide to ensure a successful crop Ie in this 
d (USDA-ARS, Akron, CO 80720), 
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Table 1. Number of koch i a pl ants infesting proso millet 
plant ed at three dat es 

Planting date 
Tillage slstem Herb i c ide t r eatment Ma~ 15 J une 3 June 22 Mean 

Obs/ ae) plants/8 yd 2 

Conventional ti llage atrazine 0.5 1.6 0.6 0.1 0.8 
(s pring) 

No tillage at ra zine 1.0 12 .9 5 . 1 0.5 6.2 
(f all )1 

No tillage at ra zine 1. 25 18.6 6.0 2.4 9.0 
(fall)l 

No tillage atraz ine 1. 0 (f a ll) 20 . 9 11.0 2.8 1l.5 
+ 0 . 25 (spring) 1 

Mean 13 .5 5.7 1.4 

LSD (0.05) inte r act i on : NS 
LSD ( 0. 05) plant i ng date: 3.2 
LSD (0.05) herbicide treatment: 3.7 

1 paraquat at 0.5 lbs ai/ ae was appl ied be for e planting. 

Table 2. Envi ronmental da ta f or the two week periods 
after planting 

Planting date 
Days afte r 
planting 

Ave rage 
Air 
6 F 

d a i l~ t emperatures 
Soil (4 i n. depth)

6 F 
Precipitation 

~n. 

May 15 0- 7 
8-14 

60 
57 

68 
63 

.97 

.98 

June 3 0 7 
8-14 

66 
72 

74 
75 

.48 

.29 

June 22 O J 
8-14 

69 
67 

77 
75 

.94 

.86 
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of appl' 
Crop growth 
Air temperature 

6/15/87 
2 to 3 leaf 

78 

6/26/87 
3 to 6 leaf 

Soli (F) @2 In 75 
Relative humidity (%) 54 
Cloud cover clear partly cloudy 
WInd speed (mph) 8 1 

(F) 

grain 

I led wI 

'Morl 
City, Kansas to evaluate BAS 514 and tank mIxtures for broadleaf weed control. 
The herbicIdes were appl led postemergence In furrow Irrl 
(I !umph I). The lment was a random compl block 
four repl fcatlons. Plot size was 7.5 by Herbicides were 
a CO Ized er cal I to del 20 Appl !catTon and 
weat~er data are n on Table 1. Visual evaluation for weed control and 
crop Injury was made July 27. Plots were harvested October with a plot 
combine. 

An Iment was lnltl 

The mixture BAS 514 + 4-D LVE caused severe crop Injury. BAS 
514 + atrazlne at 0.5 + 1.2 Ib alIA and both BAS 514 + basagran and atrazlne 
(Laddok) treatments caused less, but significant crop I ury. Only BAS 514 
alone 0.25 Ib al/A did not uately control devllsclaw (PROlO), 
pi (AMARE), and puncturevlne (TRBTE). Weed ( wIth al I BAS 514 tank 
mixture treatments was good to excel lent (83 to 100%). GraIn sorghum yields 
of al I treatments were ual to the eck, except BAS 514 + 2,4-D and BAS 514 
+ atrazlne 0.25 + 1. Ib aI/A. Kansas Branch, s Agrk. 

Exp. ., Garden City, Kansas 


Table 1. ApplIcation and weather data 



Table 2. Broadleaf weed control with BAS 514 postemergence 
applIcations near Garden City , Kansas 

Weed Control a 
Ap pl Crop Crop 

Treatment Rate dat e r nJ ury PROLO AMARE TRBTE yield 

( I b/A) (S ) (bu/A) 
Check 
BAS 514b 0.25 6/15 1 50 68 73 

97 
119 

BAS 514 0.50 6/ 15 6 75 94 94 91 
BAS 514 1.0 6/15 0 75 100 100 109 
BAS 514 + 0.25 + 6/26 1 83 100 100 112 

dlcamba 0.25 
BAS 514 + 0.50 + 6/26 0 100 100 100 91 

dlcamba 0.25 
Dlcamba 0.25 6/26 0 81 100 100 110 
BAS 514 + 0.50 + 6/26 51 100 99 100 67 

2,4-D LVE 0.50 
2,4-D LVE 0.50 6/26 5 100 100 100 104 
BAS 514 + 0.25 + 6/26 7, 100 100 100 76 
atraz Ine 1.2 

BAS 514 + 0.50 + 6/26 9 100 100 100 98 
atraz Ine 1.2 

Atraz I ne + 1.2 + 6/26 3 100 100 100 91 
crop 011 1.0 qt 

BAS 514 + 0.25 + 6/26 10 100 100 100 88 
basagran & 1.0 
atraz 1ne 

BAS 514 + 0.50 + 6/26 8 100 100 100 93 
basagran & 1.0 
atraz Ine 

Basagran & 1.0 6/26 100 100 100 108 
atraz Ine 

BAS 514 + 0.50 + 6/26 5 99 96 100 100 
bromoxyn II 0.38 

Bromoxyn II 0.38 6/26 3 100 100 100 100 
LSD <0.05) 8 34 16 18 22 

aabbreviatIons are WSSA code letters f rem Compos I te LIst of Weeds, Weed 
Scl o 32, Suppl. 2. 

AI I BAS 514 treatments appl led with BAS 090 02S at 1 qt/A. 
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Sorghum hybrid response to trldlphane and ~~tank mixtures. 
'MorIshIta, D. W. and M. L. Diamond. The susceptibility of five grain sorghum 
hybrids ('DeKalb DK46', 'DeKalb DK59', 'Funks G550', 'NC+ 262', and 'Golden 
Acres TEY75') to tank mixtures and application timIngs of trldlphane and 
atrazlne was Investigated. The experiment was establIshed at the Southwest 
Kansas Branch Experiment Station under furrow Irrigated conditions. 
Experimental design was a strIp plot with four replications. Grain sorghum 
was planted June 1, 1987, and the herbicides were appl led with a 002pressurized sprayer at three applications dates (Table 1). Two visual 
evaluations for crop Injury were made July 21 and August 6. The crop was 
harvested October 22 with a plot combine. 

At the first evaluation date, both trldlphane + atrazlne with 
sequential applicatIons of atr azlne + crop 011 Injured al I sorghum hybrids the 
greatest. Application of trldlphane + atrazlne at 0.75 + 1.0 Ib al/A also 
Injured the grain sorghum at the first evaluation date. There was no 
significant crop Injury at the second evaluatIon date. Grain sorghum yields 
were compared between herbicide treatments within sorghum hybrid. 'Funks G 
550' was the most sensitive hybrId to herbicide treatment, fol lowed by 'Golden 
Acres TEY 75'. The most tolerant grain sorghum hybrids to the herbicide 
treatments appeared to be 'DeKalb DK 46' and 'NC+ 262'. (Southwest Kansas 
Branch, Kansas Agrlc. Exp. Sta., Garden City, Kansas 67846). 

Table 1. Application and weather data 

Date of applicatIon 6/22/87 6/26/87 7/8/87 
Crop growth stage to 3 leaf 4 to 6 leaf 5 to 8 leaf 
Air temperature (F) 65 73 67 
5011 temperature (F) @2 In 75 75 78 
Relative humIdity (%) 90 66 92 
Cloud cover cloudy ptly cloudy clear 
Wind speed (mph) 0 1 5 
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.lghl..e...2. Response of sorghum hybrIds to appl !catlons of trldlphane and 
atrazlne tank mIxtures near Garden City, Kansas 

HerbicIde treatment Rate Var I ety a 
, Appl. 
date 

Crop 
I nJ ury 

Crop 
yIeld 

Check 
( I b/A) 

OK 46 
OK 59 

-<%) (bu/A) 
46 
82 

G 550 62 
NC 262 
TEY 75 

43 
66 

TrJdJphane + atrazlne 0 . 50 + 1.25 OK 46 
OK 59 
G 550 

6/22 5 64 
84 
52 

NC 262 
TE Y 75 

59 
74 

Tr ldlphane + atr azlne 0.75 + 1.0 OK 46 
OK 59 

6/22 5 2 70 
65 

G 550 54 
NC 262 
TE Y 75 

63 
68 

Trldlphane + atrazlne 0 . 75 + 1.25 OK 46 
OK 59 

6/22 13 4 51 
69 

G 550 57 
NC 262 54 
TEY 75 59 

TrJdJphane + atrazJne 0.50 + 1.0 DK 46 
OK 59 

6/26 9 2 50 
83 

G 550 43 
NC 262 55 

TrJdlphane + atrazlne/ 
atraz I ne 

0.50 + 1.0/ 
1.0 

TEY 75 
OK 46 

OK 59 

6/26 
7/8 

20 4 
53 
41 

72 
G 550 37 
HC 262 
TEY 75 

45 
40 

Trldlphane 0.75 OK 46 
DK 59 
G 550 

6/26 o 63 
100 
42 

NC 262 53 

Trldlphane + atrazlne/ 
atraz Ine 

0. 75+1.0/ 
1.0 

TEY 75 
OK 46 

OK 59 

6/26 
7/8 

18 3 
44 
54 

95 
G 550 25 
NC 262 37 
TEY 75 35 

LSD (0.05) 10 ns 15 

aSorghum varIety sources are OK 46 and OK 59 from OeKalb, 
G 560 from Funks, NC 262 from NC+ g and TEY 75 from Golden Acres. 

All herbicIde treatments except trJdJphane alone appl led wIth crop 011 at 
1 qt/A. 
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Annual weed control in sugarbeets with metamitron. Hader1ie, L.C. and 
D.K. Harrington. Weed control and crop injury in sugarbeets was tested after 
applying several herbicides, including metamitron, prep1ant, preemergence, and 
postemergence . The experiment was conducted during 1985 at the Aberdeen Re
search & Extension Center, Aberdeen, Idaho in the field with a declo fine 
sandy loam soil, pH 7 . 95, 1.5% organic matter, and 10 . 2 meq. CEC. Sugarbeets 
were planted with a six-row plate planter 1 May, disced and replanted (var. 
Beta 8555) 21 May 85. Herbi c i des were app 1 i ed wi th a tractor-mounted com
pressed air sprayer with an 11 ft (3 . 4 m) boom at 17.5 gpa (164 Llha) and 30 
psi (207 kPa) with TJ11002 or TJ8002 nozzles, except for the first postemer
gence treatments whic h were made at 8.8 gpa (82 Llha) with TJ11001 nozzles. 
Larger nozzles were used in later postemergence treatments because of nozzle 
plugging problems with metamitron wettable powder. Prep1ant herbicides were 
applied 30 April and do ub le disced for incorporation; preemergence applica
tions were made 23 May and postemergence 8, 19, 28 June 85. Sugarbeets were 
planted initially into dry soil and irrigated 3 May 85 for germination. The 
next time irrigation was to incorporate preemergence herbicides on 26 May . 
Irrigation was by sprinkler. Plot size was 11 (6-row) by 40 ft and replicated 
four times in a randomized complete block design. Harvest was by two-row dig
ger on center t wo rows by 30 ft 11 Oct 85. Topping was accomplished by a six
row flail t oppe r within 1 hr prior to harvest. Seed for several weeds were 
spread over ex peri mental area before planting for uniform density. Although 
kochia seed wa s pl anted, no kochia germinated. 

We ed control was exc e 11 ent (over 90%) for several treatments, inc 1ud i ng 
prep1ant, preemergenc e, and postemergence, by 12 June. Of course, several 
postemergence applicati on s had not been made by this time. Overall weed con
trol as eval ua ted 1 July was over 90% for at least one-half the treatments 
(Tab 1 e 1) . Treatments with metamitron alone, whether prep 1ant, preemergence 
or posteme r gence, did not ad equately control green foxtail. Prep1ant metami
tron, alone, d i d not last long enough to provide control through June since 
the 5uga r beets were planted late and size of sugarbeets were still relatively 
small at evaluat ion time ( Table 1). Preemergence application of Metamitron at 
the same rate gave excel"len t control of common lambsquarters and red root pig
weed. Cycloate preplant di d give very good control, even up to 1 July. Most 
ethofumesate treatments gave good weed control but sugarbeet injury was rela
tively hi gh a l so . 

Visual ra t i ngs of crop vigor, size, and injury showed metamitron to be 
much safer than ethof umesate at 12 June and some ethofumesate treatments on 1 
July (Ta ble 1). As t he sugarbeets grew , they overcame much of the ethofume
sate inj ury . 

Sugarbeet yield corresponded to weed control in most instances (Table 
2). Even though metamitron, alone, had little or no injury, yields were not 
higher than other treatments, at least partly because of more green foxtail 
growth . 

In summary, metamitron can be used preplant, preemergence, or postemer
gence with safety to sugarbeets. It gives good control of common lambsquar
ters and redroot pigweed but not of green foxtail. Another herbicide for 
grass control is essentia 1 in Idaho sugarbeets where grasses are common. 
(University of Idaho Research and Extension Center, Aberdeen, 10 83210) 
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Table 1. Annual weed control in sugar beets following application of preplant (PPI) preemergence (Pre) and poste~Ergence (Post) herbicides 
at Aberdeen, Idaho. Data are means of four replications 

~ ControT- July T 
Type of % Sugar Beet OveraT~ Green Lambs- Redroot 

Chemical Formu 1 at ion Rate (lb a.i.lA) Application Injury Control Foxtai 1 quarters Pigweed 
Jn 12 Jl YI 

I.Cl1eCK 0 0 0 0-- -------u - 0 
2. metamitron 	 70WG 3.0 PPI(30April) 4 3 58 30 . 78 7B 
3. cycloate 6 EC 4.0 PPI 	 20 6 92 100 90 93 
4. metamitron .. cycloate 	 2 .. 4 . 0 PPI 20 14 99 100 99 100 
5. metamitron 	 3.0 Pre (23 May) 6 8 77 30 99 96 
6. metami tron .. ethofumesate 1.5 E (Nort) 2 .. 1.5 Pre" 	 20 13 97 96 98 100 
7. metamitron .. diethatyl 4 ES (Dieth) 2 .. 2 Pre 	 19 8 97 95 98 98 
8. ethofumesate 	 1.5 Pre 25 13 B8 95 83 94 
9. ethofumesate .. pyrazon 4.2 F (Pyra) i.5 .. 1.5 Pre 	 19 11 94 95 94 99 

10. 	 ethofumesate .. p:trazon 2 . 0 .. 2.0 Pre 33 17 97 96 97 98 
11. 	 ethofumesate .. dlethatyl 1.5 + 1.5 Pre 23 11 91 96 BB 98 
12. 	 metamitron+ethofumesate+pyrazon 1.5 + 1.0 + 1.0 Pre 24 16 96 94 96 98 
13. 	 metamitron .. ethofumesate + 2 .. 1.5 + Pre 41 21 99 98 100 100 

phenmedipham+desmedipham 1.3 EC 0.5 Post (x 2) (8, 19 June) 
14. 	 metamitron .. ethofumesate + 2 + 1.5 + Pre (23 May) 26 22 97 95 100 100 

metamitron + phenmedipham+desmedipham 1.25 + 0.3 Post (x 1) (8 June) 
15. 	 metamitron + 2 . 5 + Pre (23 May) 12 17 85 61 100 100 

metamitron + phenmedipham+desmedipham 1. 25 + 0.3 Post (x 3) (8, 19, 28 June)
N 
~ 

16. metamitron.. 2.5 .. Pre (23 May) 14 15 82 6B 99 100 
~ metamitron + phenmedipham+desmedipham + 1.25 .. 0.3 • Post (x 1) (B June) 


metamitron ..phenmedipham 1 E (Fusi 1) 1.25 + 0.3 .. 0.12 Post (x 1) (19 June) 

+desmedipham .. fluazifop-P-butyl 


17. 	 ethofumesate.. 1.5 .. Pre (23 May) 36 23 96 88 99 100 
phenmedipham+desmedipham 0.3 Post (x 2) (8, 19 June) 

lB. 	 ethofumesate.. 1.5 .. Pre ( 23 May) 28 18 98 97 100 100 
phenmedipham+desmedipham .. 0.3 .. Post (8 J'Jne) 
phen~~dipham+desmedipham .. fluazifop-P-butyl 0.3 .. 0.12 Post (19 June) 

19. 	 metamitron + oil 2.0 .. 1% Post (x 2) (19, 28 June) 5 1 46 3 95 93 
20. 	 phenmedipham+desmedipham 1.0 Post (x 1) (19 June) 1 6 65 45 66 68 
21. 	 phenmedipham+desmedipham .. fluazifop-P-butyl 0.5 .. 0.12 Post (x 2) (8, 19 June) 24 14 92 93 95 91 
22. 	 metamitron + 2.5 .. Pre (23 May) 9 10 79 45 100 100 

metamitron .. oil 1.25 .. 1% Post (x 2) (B, 19 June) 
23. 	 metamitron .. phenmedipham+desmedipham 1.5 .. 0.3 Pos t (x 3) ( 8 , 19, 28 June) 9 5 70 15 B4 91 
24. 	 metamitron .. phenmedipham+desmedipham .. 1.5 .. 0.3 .. Post (8 June) 9 B 63 33 B4 86 

metamitron ..phenmedipham+desmedipham 1.5 .. 0.3 + 0.12 Post (19 June) 

.fluazifop-P-butyl 


--rD- 15 ·--T4LSD (O.oS) 9 8 18 
CV 34 4B 15 27 12 11 
Mean number of weeoslffil on 24 Jul 1n untreated cnec~- 2~6~-------' IS 39 



Table 2. Harvest weights of sugar beets following applications of herbicide at Aberdeen, Idaho 

Harvested 11 Oct 85. Data are means of four replications 


Tl'lle of
Chemical Fonnu1 at ion Rate (lb a. i .tAl App lcat ion TlA t/ha 

L check 5.9 13.3 
2. 
3. 

WG 
EC 

3.0 
4.0 

PPI 
PPI 

(30 Apri 1) 19.9 
23.1 

44.B 
51.B 

4. 
5. 
6. 
1
8. 

+ cycloate 

+ ethofumesate 
+ diethatyl 

E (Nort) 
ES (O;eth) 

2 + 4.0 
3.0 
2 .. 1.5 
2 + 2 
1.5 

PPI 
Pre (23 May)
Pre " 
Pre 
Pre 

25.9 
23.5 
25.1 
23.3 
22.1 

5B.l 
52.7 
56.1 
52.1 
49.5 

9. 
10. 

4.2 f (Pyra) 1.5 + 1 
2.0 + 

Pre 
Pre 

25.1 
23.9 

56.1 
53.1 

11. 1.5 + Pre IS.8 42.0 
12. 
13. 

14. 

15. 

16. 

11. 

18. 

19. 
20. 
21. 
22. 

+ 
tron + 
tron + 
tron + phenmedipham+desmedipharn 
tron + 
tron + phenmedipham+desmedipharn + 
tronrphenmedipham 1 E (Fusil) 

+desmedipham+fluazifop-P-butyl
ethofumesate + 
phenmedipham+desmedipham
ethofumesate + 
phenmedipham+desmedipham + 
phenmedipham+desmedipham + fluazifop-P-butyl 
metami tron + oi 1 
phenmediphamtdesmedipham
phenmedipham+desmedipham + fluazifop-P-butyl 
metamitron + 

1.5 + + 1.0 
2 + 1 
0.5 
2 + 1.5 + 
1 + 0.3 

+ 
.25 + 0.3 

2.5 + 
1.25 + 0.3 + 
1.25 + 0.3 + 0.12 

1.5 + 
0.3 
1.5 + 
0.3 + 
0.3+0.12 
2.0 + 1% 
1.0 
0.5 + 0.12 
2.5 + 

Pre 
Pre (23 May)
Post (x 2) (8, 19 June)
Pre (23 May)
Post (x 2) (S June)
Pre (23 May)
Post (x 3) (8, 19, 28 June)
Pre (23 May)
Post (x 1) (S June)
Post (x 2) (19, 28 June) 

Pre (23 May)
Post (x 2) (8, 19 June)
Pre 23 May)

(x 1) (8 June)
(19 June)
(x 2) (19, 28 June)
(x 1) (19 June)

Post (x 2) (8, 19 June)
Pre 

26.1 
24.4 

25.7 

23.5 

24.1 

24.8 

24.1 

58.6 
54.1 

57.6 

52.6 

53.9 

55.6 

53.9 

23. 
24. 

metamitron + oil 
metamitron + phenmedipham+desmedipham
metamitron + phenmedipham+desmedipham + 
metamitron+phenmedipham+desmedipham
+fluazifop-P-butyl 

1.25 + 1% 
1.5 + 0.3 
1.5+0.3+ 
1.5 + 0.3 + 0.12 

Post (x 2) (8,
Post (x 3) (8,
Post (8 June)
Post (19 June) 

19 June)
19, 28 June) 

.2 
45.9 
41.5 

LSD (0.05) 5 12 

CII 17 17 
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Evaluation of postemergence ,rass herbicides in sugarbeets. Miller. 
S.D .• K.J. Fornstrom and J.M. Kral. Research plots were established at the 
Torri ngton Research Extens i on Center. Torri ngton. WY, to evaluate the 

cacy of postemergence grass herbi ci for weed control; n sugarbeets. 
Pl were established under irrigation were 10 by 20 with three 
replica ons arranged in a randomized compl block. Sugarbeets (Monohikari) 
were planted in sandy loam soil (71% sand. silt and 12% ) with 1.3% 

nic matter and a 7.3 pH April 15, 1987. Desmedipham plus pham was 
i broadl weed 1 to all pl the check May 11, 
(sugarbeets 2 to 4-1eaves and broadl .5 to 1 inch tall with a 

mounted sprayer ivering 40 gpa at psi). Pos grass 
treatments were applied with a CO 2 pressurized six-nozzle knapsack

delivering 10 gpa 40 psi on May 26 (air temp 65 F, rel ve humid
ity , wind calm, sky overcast and soil temp - 0 inch 78 F, 2 inch 72 F and 
4 inch 70 F) to 8-leaf rbeets and 1 to 2 inch yellow foxtail and June 3, 

Sugarbeet yields increa 3.8 TIA by application of desmedipham plus 

1987 (air temp 77 F, rela ve humidity 19%, wind calm, sky clear and 
- 0 inch 80 F, 2 inch F and 4 inch 70 F) to to 12-1eaf s 
to 4 inch yellow foxtail. Weed counts, crop s counts and visual 
rat; were made June plots

1 ( ) i nfes 
mental area. 

1 temp 
and 3 

No sugarbeet injury or stand reduction was observed with any tment. 
were 

phenmedipham and an additional 1.4 to 6.4 TIA by the application the 
postemergence grass herbici Yellow foxtail control exceeded 80% with all 
postemergence grass herbici treatments except uazifop at 0.25 lb/A when 
appli the 3 to 4 inch (Wyoming Agric. Exp. Sta., Laramie, WY 
82071 .) 
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Postemergence grass control in sugarbeets 

2 3
Sugarbeet Control 

Rate i nj u ry initial stand harvest stand sugar yield SETLU 
l

Treatment lb ai/A % 1000 pI/A 1000 pI/A % T/A % 

desmedipham + phenmedipham 0.5 + 0.5 o 46 . 5 31.9 16 . 5 16.9 36 
Grass 1 to 2 inch 
/sethoxydim + oc 0.5 + 0. 5/0.15 o 41 . 8 28.4 16.7 21 . 1 86 
/ sethoxydim + oc 0. 5 + 0. 5/0.2 o 45 . 3 31.9 16.3 22.4 86 
/s ethoxydim + oc 0. 5 + 0. 5/0. 3 o 48.3 32.6 16.7 20.6 92 
/sethoxydim + BCH 815 0. 5 + 0. 5/0. 2 o 42 . 3 31.9 16.7 20 . 4 88 
/sethoxydim + 28% N + oc 0.5 + 0. 5/0 . 2 o 47.0 33 . 1 16.7 20.1 91 
/sethoxydim + 28% N + BCH 815 0. 5 + 0.5/0.2 o 46.5 34.3 16.7 20 .1 94 
/BAS-517 , oc 0.5 + 0. 5/0 . 05 o 46 . 5 33 .1 16.8 23.3 88 
/BAS-517 + oc 0.5 -; 0.5/0.1 o 42 .3 33 . 1 16.8 20 . 8 99 
/BAS-517 + oc 0.5 + 0.5/0. 15 o 41.3 30.8 16.9 22.5 99 
/BAS-51 7 + BCH 815 0.5 + 0.5/0. -1 a 45 . 3 31.4 16. 9 20.0 97 
/BAS-517 + 28% N + oc 0.5 + 0.5/0 . 1 a '+8. 3 34.3 16 .6 21. 6 96 

w 
o 
N 

/BAS-517 + 28% N + 
/ha1oxyfop + oc 

BCH 815 0.5 + 0. 5/0 . 1 
0.5 + 0.5/0. 1 

o 
o 

41.8 
46 . 5 

29 .6 
34.3 

16.7 
16.9 

20.8 
20.4 

100 
94 

/fenoxaprop + oc 0 .5 + 0.5/0.2 o 44. 8 33.1 16.5 22.5 94 
/quizalofop + oc 0.5 + 0.5/0.1 o 43 .0 33.1 16.6 21.5 100 
/fluazifop + oc 0.5 + 0.5/0.19 o 46 . 5 36.1 16. 8 20.2 86 
/fluazifop + oc 0.5 + 0.5/0.25 o 47.6 33.6 16.7 20.6 92 
Grass 3 to 4 inch 
/sethoxydim + oc 0.5 + 0.5/0.2 a 48.1 33.6 16 . 5 21.2 84 
/sethoxydim + BCH 815 0.5 + 0.5/0.2 a 48.8 31. 9 16.8 20.1 86 
/ sethoxydim + 28% N + oc 0.5 + 0.5/0.2 o 44.1 30.8 16.6 20.4 89 
/sethoxydim + 28% N + BCH 815 0.5 + 0.5/0.2 o 46 . 5 31.9 16.8 20.1 87 
/BAS-517 + oc 0.5 + 0. 5/0.1 o 44.8 31.4 16.5 20.2 97 
/ BAS-517 + BCH 815 0.5 + 0.5/0.1 o 45.8 31.4 16.8 22.0 100 
/BAS-517 + 28% N + oc 0.5 + 0.5/0.1 o 45.3 32.6 16.9 22 . 3 94 
/BAS-517 + 28% N + BCH 815 0 .5 + 0.5/0.1 o 45.3 33.6 16.7 22.3 97 
/fluazifop + oc 0. 5 + 0.5/0.25 o 45.8 30.1 16.5 18.3 71 

untreated check o 43.0 31.4 16.9 13.1 o 
plants/ft row 3 inch band 2.5 3.3 

1 
De smedi pham plus phenmedipham applied May 11, 1 to 2 inch grass treatments Ma y 26 and 3 to 4 inch grass treatments June 3, 1987; 

20C ~ At Plus 411 F at 1 qt/A, BCH 815 at 2 qt/A and 28% N = 28% (w/w) nitrogen at 1 gallA 
3Visual injury and stand counts determined June 24 and plots harvested September 25, 1987 

Weed counts determined June 24, 1986 



Post~mergence antagonism study in sugarbeets. Orr, J.P. and Stucki, L.F. 
On June 16, 1987, at the Cosunnes River College Research Farm, herbicides were 
applied post~mergence to sugarbeets grown in a clay loam soil. Sugarbeets were 
three inches in height and at the six-leaf stage. Barnyard grass was seedling 
to eight inches in height; redroot pigweed, 1ambsquarter , and purslane were two 
to three inches in height and multi-leaved at time of application. All 
herbicide had the addition of 1 pt/A Pace oil concentrate. 

Treatments were applied with a CO 2 backpack sprayer at 25 PSI and 30 gallA 
water in a randomized complete block design. Irrigation was furrow. 

The addition of cycloate 6E at 1 qt/A (phenmedipham + desmedipham) + 
sethoxydim resulted in excellent control of barnyard grass; lambsquarter, and 
purslane and good control of redroot pigweed with slight vigor reduction and 
phytotoxic burn. Sethoxydim + (phenmedipham + desmedipham) resulted in no weed 
control. (University of California Cooperative Extension, Sacramento County, 
4145 Branch Center Road, Sacramento, CA 95827) 
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Post-emergence antagonism study in sugarbeets 

CHBI.'lICAL & 

RATE 
LBS_A..I ~ 

BARNYARD 
GRASS 

WE&> CQITROLI 
REDlVOT 
PIGWEED PURSLANE 

LAMBS
~ARTER 

STANDI 
RmlOCTICE 

so:;ARBEE1'S 

VIro~ 
REDUCTIGl 

PBY'ID-I 

IDXICITY 
roRMULATION lAmE 672b 8720 6726 8720 672fj 8720 6726 872JJ 6726 8720 672fj 8720 6726 8/20 

A1l66 IE 0.03 8.5 7.5 0.0 000 0.0 0 . 0 0. 0 0. 0 0.0 0. 0 0 . 0 0. 5 0.0 0.0 
A1166 IE 0.06 9.0 8.0 0. 0 0.0 0.0 0.0 0 . 0 0. 0 0 . 0 0.0 1 . 3 0. 8 0. 0 0.0 
A1l66 IE 0.12 10.0 9.0 0. 0 0 . 0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 
A 1166 lE 0.25 10.0 9.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0. 0 0.3 0.0 0.0 
A1l66 2E 0.06 9.5 9.0 0.0 000 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.8 0.0 0.0 
A1166 2E 0.12 10.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0 . 0 0.0 0.0 

w 
a sethoxydim loSE 0.30 8.5 7.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-l=» fluazifop

butyl IE 0.25 8.5 7.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
DPX 6202 0.8E 0.06 7.5 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 
sethoxydim loSE 0.30 

+(phenmedipham 
+desmedipham) 1.3E 1.00 
+cycloate 6E 1.QT 10.0 8.8 8.7 8.5 10.0 10.0 10.0 10.0 0.0 0.0 2.5 2.0 2.5 LO 

sethoxydim loSE 0.30 
+(phenmedipham 
+desmedipham) 1.3E 1.00 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 

Control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 10 = 100% weed control, crop dead 
o = no weed control, no crop damage 



Orr I J.P. and Stucki L.F. 
Farm, ides were 

post-emergence to sugarbeets the cotyledon stage, grown in a clay 
loam was four to six inches in height and redroot pigweed 
was two to 

in a 
Treatrrents were applied a 002

design. 
repl four 

The addit of oate, sethoxydim, and phenmed + desmedipham 
resulted excellent weed control. However, the sugarbeets being in the 
cotyledon , resulted in moderate to severe injury. 

All66 plus + resulted good weed control, but 
severe injury to the sugarbeets in cotyledon stage. (Univers of 
Cal Sacramento 4145 Branch Center Road, 
Sacramento, CA 95827) 
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Post-emergence antagonism study in sugarbeets 

SlXiAR8fB.l'S 

S'lANJ)1 RA1'E WEm CCIfi'IU.l VIOOR1 PBnO-1 

LBSaA.I. BARNYARD PIGHEED RBOOCTI~ RBDOCTIW 'IDXICITY 
cmIItICAL & F<HIULA.TIW /ACRE 7724 a71JJ 7724 a71JJ 7724 a71JJ 7724 a7')JJ 77 24 a7')JJ 

Al166 1.0E + surfactant 0.03 9.7 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
All66 IE 0.06 9.0 8.7 0.0 0.0 0.0 0.0 1.3 1.3 0.7 0.0 
A1l66 IE 0.12 8.3 8.0 0.0 0.0 3.3 3.3 3.3 3.3 0.0 0.0 
A 1166 IE 0.25 10.0 9.7 1.3 0.0 2.7 2.7 4.0 2.0 0.7 0.0 
A1l66 2E 0.06 9.0 8.3 0.0 0.0 3.3 3.3 4.7 4.0 0.7 0.0 
A 1166 2E 0.12 10.0 9.7 0.0 0.0 2.3 2.3 3.7 2.3 0.7 0.0 
fluazifop-butyl IE 0.25 6.0 5.3 0.0 0.0 0.0 0.0 1.3 0.7 0.7 0.0 
DPX 6202 0.8E 0.06 8.7 8.3 0.0 0.0 0.0 0.0 1.3 0.7 0.7 0.0 
sethoxydim loSE 0.30 

+ phenmedipham + desmedipham 1.3E 1.00 
+ cycloate 6E lQT. 9.7 9.0 8.7 6.3 9.7 9.7 9.7 10.0 0.0 0.0 

sethoxydim loSE 0.30 
+ phenmedipham + desmedipham 1. 3E 1.00 0.0 0.0 0.0 0.0 6.7 6.7 6.7 6.7 0.0 0.0 

A 1166 IE 0.12 
+ phenmedipham + desmedipham 9.7 9.0 9.3 7.7 8.0 8.0 8.0 7.3 1.3 0.0 

A 1166 2E 0.12 
+ phenmedipham + desmedipham 9.3 8.7 9.7 8.0 6.3 6.7 7.7 7.3 0.0 0.0 

. sethoxydim loSE 0.20 5.3 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0w 
0 	 sethoxydim loSE 0.30 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 
Ol 	

sethoxydim loSE 0.40 10.0 9.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
sethoxydim loSE 0.20 

+ OCH 81S lQT. 8.0 7.7 0.0 0.0 0.0 0.0 1.3 0.7 0.7 0.0 
sethoxydim loSE 0.30 

+ OCH 815 lQT. 10.0 9.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
sethoxydim loSE 0.40 

+ OCH 81S lQT. 9.7 9.3 3.3 1.3 0.0 0.0 0.0 0.0 0.7 0.0 
sethoxydim loSE 0.30 

+ phenmedipham + desmedipham lo3E 1.00 
+ cycloate 6E lQT. 10.0 10.0 9.0 8.3 4.0 4.3 S.3 4.3 1.7 0.0 

sethoxydim loSE 0.30 
+ phenmedipham + desmedipham 1.3E 1.00 
+ cycloate 6E lPT. 10.0 9.8 7.3 6.7 4.7 S.3 S.3 4.0 4.0 0.0 

sethoxydim loSE 0.30 
+ phenmedipham + desmedipham 1.3E 1.00 
+ OCH 81S lQT. 10.0 9.9 9.3 8.7 3.3 4.0 3.3 2.0 1.0 0.0 

sethoxydim loSE 0.30 
+ phenmedipham + desmedipham 1.3E 1.00 
+ cycloate 6E .5PT. 10.0 9.7 9.7 8.3 2.7 3.0 3.0 1.7 2.3 0.0 

Control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 10 = 100% weed control, crop dead 	 Pace oil at 1 qt/A was added to all treatments, 
o = no weed rontrol, no crop damage 	 except where BCH 81S is indicated. 



Crop injury and grain yield following applications of DPX G8311 and DPX 
R9674. Brewster, Bill D., Robert L. Spinney, and Arnold P. Appleby. This 
trial was conducted to evaluate whether changing weather conditions or growth 
stage would affect the tolerance of 'Owens' spr i ng wheat to DPX G8311 or DPX 
R9674. The trial was conducted as a split plot with four replications and 
2.5 m by 6 m subplots. The main plots were seeding dates and the subplots 
were herbicide applications. Wheat was seeded on March 25, April 7, and 
April 22, 1987. The herbicides were applied on May 4, May 18, and June 3, 
1987. Wheat growth stage within seeding dates on each application date are 
listed in table 1. 

The herbicide spray volume was 234 Llha delivered at 138 kPa through 
8002 flat fan nozzle tips arranged in a double-overlap spray pattern . A 
surfactant (X-77) was added to the spray carrier in each treatment at a rate 
of 0.25% v/v. The soil at the trial site was a silt loam with a 3.2% organic 
matter content and a 5.8 pH. 

Visual evaluations 1 week after each application indicated that more 
injury occurred in all seedings from the first two applications (Table 2). 

Large differences in grain yield among seeding dates resulted from the 
low precipitation during the growing season. Within seeding dates grain 
yields tended to be lower in the two earlier applications dates, especially 
with DPX G8311 (Table 3). The lowest yield in each seeding date was DPX 
G8311 applied on May 4. For the three days prior to May 4 the air tempera
ture remained below 16 C, but exceeded 33 C the week following treatment. 
This rapid change in temperature may have contributed to the crop sensi
tivity. Temperature change following the May 18 and June 3 applications was 
less dramatic. 

Table 1. Seeding date, growth stage, and herbicide application date in 
three plantings of 'Owens' spring wheat in 1987 

Seeding date 
application March 25 April 7 April 22 
date Growth stage 

May 14 2 to 3 tillers 3 leaf 1 to 2 leaf 

May 18 1 node 4 to 5 tillers 3 leaf, 1 tiller 

June 3 headed 50% headed boot 
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Table 2. Wheat injury following application of DPX 11 and DPX R9674 on 
three dates in three pl ngs of I Owens I spring in 

Application 
Herbicide Rate date 

(kg/ha) 

DPX G8311 May 4 28 28 

DPX 18 May 4 13 15 

DPX R9674 26 May 4 16 18 

DPX G8311 21 May 5 13 13 

DPX R9674 May 8 8 8 

DPX May 18 11 10 

DPX G8311 21 June 3 5 0 0 

DPX R9674 June 3 0 0 0 

DPX R9674 June 3 3 0 0 

check 0 0 0 0 

Table 3. Wheat n yi d following application of DPX and DPX R9674 
on in three plantings of 10wensi sp ng wheat in 1987 

Appli ion 
Herbici Rate date 

(g/ha) 

DPX G8311 May 4 970 450 360 

DPX R9674 lV1ay 4 1700 790 420 

DPX R9674 May 4 1770 460 

DPX G8311 21 May 18 1570 750 400 

DPX R9674 18 May 18 1800 830 530 

DPX R9674 May 1750 830 430 

DPX G8311 21 June 3 1970 1080 500 

DPX 18 June 3 1830 930 450 

DPX R9674 3 1010 

0 2020 1010 400 

for means within seedi dates = 310 kg/ha.LSD(O.5) 
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Broadleaf weed contr ol in sprini whe~. Dial, M.J. and D. C. 
Thill. A two (herbicide s) by seven (spray additives) factorial 
arrangement of treatments was used to evaluate common lambsquarters 
(CHEAL) control with thiameturon and DPXR9674, with and without surfactant 
and five concentrations of urea ammonium nitrate (UAN) in spring wheat 
(var. 906R) near Moscow, Idaho. The concentration of (UAN) ranged from 20 
to 100 percent of the spray solution volume. Broadleaf weed control with 
SC0735 at three rates with Tween 20 added to the spray solution was 
determined in an adjacent experiment. Treatments were applied with a C02 
pressurized backpack sprayer calibrated to deliver 10 gpa at 41 psi and 3 
mph. The plots were 10 by 30 ft and the treatments were arranged in a 
randomized complete block design replicated four times . Application data 
are in Table 1. 

Table 1. Application data 

Application date 
Crop growth stage 
Weeds present and growth stage 
Common lambsquarters (CHEAL) 
Field pennycress (THLAR) 
Henbit (UMAM) 
Air temperature (F) 
Soil temperature (F) 
Relative humidity (%) 
Wind speed (mph) - direction 
Soil 	pH 

OM (%) 
CEC (meq/100 g soil) 
Texture 

5/20 

2 to 3 leaves 


5 leaves, 3 in. tall 
3 leaves, rosette 
2 in. diameter 

50 
51 
70 

3-E 
5 . 3 
3 . 5 

19.6 
silt loam 

Broadleaf weed control in both experiments "laS determined visually on 
June 9 and June 24. Grain yield could not be determined because the plots 
were harvested accidentally by the cooperator. Thiameturon and DPXR9674 
treatments with nonionic surfactant controlled common 1ambsquarters better 
than treatments without additive or any concentration of UAN (Table 2). 
No interactions were detected. Spray additives did not affect control for 
field pennycress or henbit with thiameturon and DPXR9674 (Table 2). 
Broadleaf weeds were controlled equally with thiameturon and DPXR9674 
(Table 2). 

Broadleaf weeds were controlled effectively with all rates of SC0735 + 
Tween 20 (Table 3). These treatments caused chlorosis of the crop after 
application. The level and duration of the chlorosis was rate dependant 
(data not shown). (Agricultural Experiment Station, Moscow, Idaho 83843) 
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Table 2. Broadleaf weed control 

Additive l Rate Weed contro12 

(% v/v) ---(% of untreated control)--
CHEAL THLAR LAMAM 
1 2 1 2 1 2 

nonionic surfactant 0.25 90 94 78 91 85 90 
no spray additive 11 17 79 90 64 86 
VAN 20.0 1 17 67 86 70 87 
VAN 40.0 11 26 79 89 72 81 
VAN 60.0 0 6 86 91 78 78 
VAN 80.0 1 19 78 90 69 81 
VAN 100.0 0 8 75 87 65 76 

weed density (no./ft2) 12 5 8 

LSD (0.05) 11 19 ns ns ns ns 

Herbicide 

(lb ai/a) 
Thiameturon 0.0156 16 27 80 85 72 86 
DPXR9674 0.0156 15 25 76 93 72 79 

LSD (0.05) ns ns ns ns ns ns 

ISummed over herbicides. 

2Numbers 1 and 2 refer to evaluation date, June 9 and June 24, 

respectively. 

3Summed over spray additives. 


Table 3. Broadleaf weed control with SC0735 

Treatment! Rate Weed contro12 

(lb ai/a) (% of untreated control) 
CHEAL THLAR LAMAM 
1 2 1 2 1 2 

SC0735 + 0.125 93 95 95 95 92 97 
Tween 20 0.25% 

SC0735 + 0.25 94 95 95 98 95 98 
Tween 20 0.25% 

SC0735 + 0.5 98 98 98 100 96 100 
Tween 20 0.25% 

weed density (no./ft2) 12 5 8 

LSD (0.05) ns ns ns ns ns ns 

ITween 20 is a nonionic surfactant, concentration is expressed as % v/v 
2Numbers 1 and 2 refer to evaluation date, June 9, and June, 24 
respectively. 
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Tolerance of spring barlay and spring wheat cultiyare tR 
sulfonylurea herbicides. Dial, M.J. and D.C. Thill. The tolerance of 
five cultivars of spring barley and spring wheat to DPXR9674 and DPXG83ll 
was evaluated at the University of Idaho Plant Science farm near Moscow, 
Idaho. was included in the as a standard. The 

programs. 
cultivars were lines from 

Standard and wheat (Spillman) 
cultivars were included in the All treatments were 
with a C02 sprayer calibrated to deliver 10 
40 psi and 3 mph. The plots were 10 by 25 ft. Each experiment (barley or 
wheat) was a randomized complete block, three (herbicides) five 
( factorial des four times. data are 
in Table 1. 

at 

Table 1. 

Wheat 
Air temperature ( 

data 

3 to 5 leaves 
1 tiller 

72 
Soil (F) 70 
Relative humidity (%) 79 
Wind (mph) direction 5-E 
Soil 5.4 

OM (%) 2.6 
CEC (meq/100 g soil) 17.0 
Texture silt loam 

and wheat cultivars were evaluated for visible 
to the treatments through the season. 

developed (data not shown), Barley and wheat was 

of 

on August 6, and 18, respectively, to determine if the treatments affected 
yield. 
Herbicides did not affect of the or wheat 

cultivars 2, No were detected among 
cultivars (Table 2), However, wheat cultivar grain yields were 

different (Table 3). (Agricultural Experiment Station, Moscow, Idaho 
83843) 
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Table 2. Effect of herbicides on spring 
cultivar grain yield 

Grain 
yield 

DPXR9674 0.0234 4746 
DPXG8311 0.0234 4896 
bromoxynil/MCPA 0.25 4667 

LSD (0.05) n.s. 

4821 
Cougar 4783 
Gallatin 4768 
WA8898 4667 

LSD (0.05) n.s. 

0.25% v/v nonionic surfactant. 

Table 3. 
cultivar 

Effect of herbicides on wheat 

Rate Grain 

DPXR9674 0.0234 73 
DPXG8311 0.0234 70 

0.25 68 

LSD (0.05) n.s. 

cultivar 

100266 78 
Treasure 70 
Wakanz 65 
Spillman 54 

LSD (0.05) 10 

v/v nonionic surfactant. 
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Response of wheat genotypes to trifluralin, trial late, and ethiazin. 
Garcia-Torres, L. and A.P. Appleby. Fifteen experimental lines of hard red 
spring wheat and two soft white winter standard cultivars were treated with 
three herbicides in an attempt to find sources of resistance and also to 
determine whether there were unusually sensitive genotypes. With all three 
herbicides, wheat seeds and the lower part of the coleoptile were suspended in 
tubes filled with various concentrations of the herbicide. In each case, 
fresh weights of the seedling tops were determined 13 days for trifluralin and 
trial late and 30 days for ethiazin following the beginning of treatment and 
the results were analyzed using linear regression methods. GR values 
(concentration required to reduce topgrowth by 50%) were calcu~Qted from the 
regression models and differences between cultivars were determined by stan
dard analyses of variance. 

Especially in the cases of trifluralin and ethiazin, a wide range of 
tolerance was measured. Differences in GR 50 between the most sensitive and 
most tolerant genotypes were lOX and 14.9X for trifluralin and ethiazin, 
respectively. Much less range was seen with trial late, the difference being 
3.4X. In Table 1, two genotypes at the more sensitive end of the scale, and 
two experimental genotypes at the more tolerant end of the scale are included. 
For each herbicide, the GR~ns of' Malcolm' and 'Stephens' commercial varieties 
are also given. For triflatalin and trial late, Stephens and Malcolm ranked 
near the middle of the 15 experimental genotypes. In the case of ethiazin, 
both commercial cultivars were among the most tolerant. 

The pedigrees of the experimental lines included in Table 1 are provided 
in Table 2. There seems to be no association between genotype and tolerance 
to the various herbicides. Genotype 9, for example, was among the most 
tolerant to trial late and among the most sensitive to trifluralin. (Departa
mento de Proteccion Vegetal, Cordoba, Spain, and Crop Science Department, 
Oregon State University, Corvallis, OR) 
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Table 1. GR values for wheat genotypes to three50herbicides 

Herbicide Genotype 

(,liM) 
Trifluralin 

8 1.0 a 
9 1.8 a 

Malcolm 2.9 a 
Stephens 3.0 a 

3 5.8 b 
2 9.5 c 

Triallate 

4 4 . 0 a 
6 4 . 5 ab 

Malcolm 7.3 ab 
Stephens 10.8 ab 

9 12 . 1 ab 
1 13.6 b 

Ethiazine 

3 2. 7 a 
5 5.6 ab 

7 24 . 2 bcd 
Malcolm 27.3 cd 

1 34 . 6 d 
Stephens 40 . 3 d 

aNumbers within a herbicide followed by the same letter are 
not significantly different at the 0. 05 level of probability. 
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Table 2. Pedigree of experimental genotypes included in 
Table 1. 

Genotype Pedigree 

1 BSV50/CAN.S//VEE 

2 VPM/MOS//TORIM 

3 DOVE S./BUC S. 

4 SAP S./MON S. 

5 KVZ/CGN 

6 NS732/PIMA 

7 PFAU.S. 

8 TTR S./JUN S. 

9 BOW S.//YOS./ZZS. 
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Evaluation of dicl ofop tank mixes for wild oat control in spring wheat. 
Kidder, D.W., I.C. Hopkins and D.P. Drummond. The herbicide diclofop, in 
combination with the herbicides bromoxynil, DPX-M6316, DPX-R9674 and AC 
222,293 was evaluated for control of wild oat (Avena fatua L. # AVEFA) in 
spring wheat, in Minidoka County, Idaho. Sixteen treatments, including the 
control, were applied in a randomized complete block design with four 
replications. Spring wheat (Western Seeds var. 906R) was planted on April 
10,1987 at a rate of 100 lb/a and sprinkler irrigated according to 
recommended practices. 

He r bicides were applied on May 27, 1987 as postemergence applications 
us i ng a CO2 pressuri zed bi cycl e sprayer with 8002 nozzl es at a rate of 20 
gal/a (187 L/ha) and a pressure of 30 psi (207 kPa). Treatment plots were 10 
feet wide and 30 feet long. Soil was a silt loam with a pH of 7.2 and 
organ ic matter of 1.9%. Wild oat plants were in the 3 to 5 leaf stage and 
start ing to tiller. Crop plants were 12 inches tall and tillered. Visual 
evaluations of percent weed control were made on June 10 and June 29. 

Wild oat control for the herbicide treatments are shown in Table 2. Wild 
oat control obtained with HOE7125 was greater than that obtained from any of 
the diclofop or AC 222,293 treatments. The addition of bromoxynil, the 
sulfonyl -urea compounds or AC 222,293 did not effect diclofop activity. 
(Univ. of Idaho Cooperative Extension Service, Twin Falls, ID 83301) 

Table 1. Application data for weed control in spring wheat 

Date of application 
Air temperat ure (F) 
Soil t emperature @ surface (F) 
Soil temperature @8 cm (F) 
Relative humidity (%) 
Dew present 
Wind (mph) 
Cloud cover (%) 
pH 
OM (%) 
soil texture 

5/27/87 

65 

70 

59 

76 


none 

7 
50 


7.2 

1.9 


silt loam 
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Table 2. Diclofop tank mixes for wild oat control in spring wheat 

Wild oat control 

Treatment l Rate June 10 June 29 

(lb a. i./A) ------(%)-----

Check o o 
Dic1ofop 
Dic10fop + COC 2 
Dic10fop 
Dic10fop + Bromoxynil 
Dic10fop + Bromoxyni1 
Dic10fop + Bromoxyni1 + DPX -M6316 

0.75 
0.75 + 1.0 qt. 
1.00 
0.80 + 0. 40 
1.00 + 0.25 
0.80 + 0.40 + 0.006 

49 
64 
55 
46 
59 
56 

73 
70 
70 
58 
69 
64 

Diclofop + Bromoxyni1 + DPX-~9674 
Diclofop + DPX-M6316 + Surf. 
Dic10fop + DPX-M6316 + Surf. 
Diclofop + DPX-R9674 + Surf. 
Dic10fop + DPX-R9674 + Surf. 
Diclofop + AC 222,293 

0.80 + 0.40 + 0.006 
0.75 + 0.016 
1.00 + 0.016 
0.75 + 0.016 
1. 00 + 0.016 
0.75 + 0.47 

51 
55 
63 
53 
53 
55 

61 
71 
74 
66 
68 
76 

Difenzoquat + Surf. 1.00 60 85 
HOE7125 0.67 69 95 
AC 222,293 0.47 40 40 

LSD (0.05) 14 15 

1 Treatments applied May 27 when the wheat was 12 inches tall and the wild 
oat was in the 3 to 5 leaf stage. 

~ Crop oil concentrate (Atp1us 411F) 
Surfactant (R-ll) 0.25% v/v 
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Wild oats control in spring wheat. Miller, S.D. and R. Hybner. 
Research plots were established at the Sheridan Research and Extension Center, 
Sheridan, WY, to eva l uate wild oats control with postemergence herbicides 
applied at several stages. Spring wheat (var. Olaf) was seeded in a loam soil 
(49% sand, 27%silt and 24% clay) with 1.4% organic matter and a 6.3 pH April 
7, 1987. Treatments were applied broadcast with a CO 2 pressurized six-nozzle 
knapsack sprayer delivering 10 gpa at 40 psi to 1 to 2-1eaf wild oats, 2 to 3 
inch wild mustard and 2 to 3-1eaf spring wheat May 6 (air temp 67 F, relative 
humidity 45%, wind SE at 4 mph, sky clear and soil temp - 0 inch 95 F, 2 inch 
70 F and 4 inch 63 F) or to 4 to 5-1eaf wild oats, 4 inch wild mustard and 
5-1eaf spring wheat May 13, 1987 (air temp 77 F, relative humidity 35%, wind 
calm, sky clear and soil temp - 0 inch 98 F, 2 inch 80 F and 4 inch 76 F). 
Plots were established under dryland conditions and were 9 by 30 ft with three 
replications arranged in a randomized complete block. Visual weed control, 
crop damage and plant height measurements were made June 18 and plots har
vested August 4, 1987. Wild oats (AVEFA) and wild mustard (SINAR) infesta
tions were moderate and uniform throughout the experimental area. 

FOE-3440A applied at the 4 to 5-1eaf stage reduced spring wheat stand 13 
to 18%, caused 30 to 40% wheat injury, reduced plant height 5 to 6 inches and 
reduced wheat yield 5 to 8 bu/A compared to the weedy check. Several other 
treatments caused slight wheat injury (less than 10%); however, stand was not 
reduced. Wheat yields were closely related to weed control and/or crop injury 
and were 5 to 9 bu/A higher than in the weedy check with herbicide treatments 
providing 80% or greater wild oats control. Wild oats control was 90% or 
greater with diclofop combinations with oil concentrate, AC-222,293, fenoxa
prop or FOE-3440A at both stages of application. Wild oats control was 
reduced when diclofop was applied in combination with CGA-131036, DPX-L5300 , 
DPX-R9674 or XRM-4813 and when FOE-3440A was applied in combination with MCPA. 
(Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR.J2.!..L.) 
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Wild oats control in spring wheat 

----_.---------------------------------------------------------------------------
2 3

Spring wheat Control 
Rate injury stand red height yield AVEFA SINAR 

1
Treatment lb ai/A % % inches bu/A % % 

1 to 3 leaf wild oats 
diclofop 1. 0 o o 26 28 85 0 
diclofop + oc 1.0 o o 26 29 91 0 
diclofop + bromoxynil 1.0+0.38 o o 26 29 87 88 
diclofop + OPX-M6316 + s 1. 0 + 0.015 o o 25 28 88 100 
diclofop + OPX-M6316 + s 1. 0 + 0. 023 o o 25 27 83 100 
diclofop + CGA-131036 + s 1. 0 + 0. 015 o o 26 25 68 100 
diclofop + CGA-131036 + s 1. 0 + 0. 023 o o 25 25 65 100 
diclofop + OPX-L5300 + s 1.0 + 0. 015 o o 25 24 68 100 
diclofop + OPX-L5300 + s 1. 0 + 0.023 o o 25 24 66 100 
diclofop + OPX-R9674 + s 1. 0 + 0.015 o o 25 27 78 100 
diclofop + OPX-R9674 + s 1. 0 + 0.023 o o 25 27 75 100 
diclofop + XRM-4813 1. 0 + 0. 52 o o 26 26 68 100 
diclof op + clopyralid 1. 0 + 0. 09 o o 25 28 82 0 
diclofop + clopyralid + bromoxynil 1. 0 + 0. 09 + 0 . 25 o o 25 30 82 92 
AC-222,293 + s 0. 38 o o 25 31 100 100 
FOE-3440A + RN 0.25 3 o 25 26 93 0 
FOE-3440A + RN 0. 38 8 o 24 26 95 0 
FOE-3440A + bromoxynil + RN 0.38 + 0.38 3 o 25 27 95 95 
FOE-3440A + MCPA + RN 0.38 + 0.5 3 o 24 26 83 100 
FOE-3440A + OPX-R9674 + RN 0.38 + 0. 015 7 o 25 27 97 100 

4 to 5-leaf wild oats 
difenzoquat 0. 75 2 o 26 24 72 0 
difenzoquat + 2,4-0 0. 75 + 0. 5 8 o 25 24 73 100 
difenzoquat + MCPA 0.75 + 0. 5 0 o 25 24 70 100 
difenzoquat + bromoxynil 0.75 + 0.38 3 o 25 26 77 93 
difenzoquat + CGA-131036 + s 0.75 + 0. 015 0 o 25 24 77 100 
fenoxaprop + 2,4-0 + MCPA 0.16 + 0.12 + 0.38 2 o 25 29 95 100 
fenoxaprop + 2,4-0 + bromoxynil 0.16 + 0. 25 + 0.25 0 o 25 28 90 100 
FOE-3440A + RN 0.25 30 13 21 17 100 0 
FOE  3440A + RN 0. 38 40 18 20 14 100 0 

weedy check o o 26 22 o o 

1 . 
Treatments applied May 6 and May 13, 1987; s = X-77 at 0.25% v/v, RN = Renex 36 at 0.25% v/v and 

20c = At Plus 411 F at 1 qt/A 
Wheat injury, stand reduction and plant height measurements June 18 and plots harvested August 4, 
1987

3
Weed control visually evaluated June 18, 1987 
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Wild with AC-222 Miller, S.D. and R. 
Hybner. Research pots were esta t e er dan Research and Exten
sion Center~ Sheridan, WY, to evaluate wild oats control with AC-222,293 one 
or in combination with broadleaf herbicides. Spring wheat (var. Olaf) was 
seeded in a loam soil (49% sand, 27% silt and 24% clay) with 1.4% organic 
matter and a 6.3 pH April 7, 1987. Treatments were applied broadcast with a 
CO 2 pressurized six-nozzle knapsack sprayer livering 10 at 40 i to 1 
to 2-1eaf wild oats, 2 to 3 inch wild mustard and 2 to 3-1 spring wheat May
6, 1987 (air temp 67 F, ative humidity 45%, wi SE at 4 mph, sky clear and 

1 temp - 0 inch 95 F, 2 inch 70 F and 4 inch F). Plots were established 
under dryland conditions and were 9 by 30 ft with three repli ons arranged 
in a random; comp1 block. Visual weed control, crop damage and plant
height measurements were made June and plots harvested August 4, 1987. 
Wild oats (AVEFA) and wild mustard (SINAR) infestations were moderate and 
uniform throughout the experimental area. 

No treatment reduced crop stand; however, AC-222, at O. lb/A in 
combination with dicamba or at 0.38 lb/A in combination with DPX-M63 , 
DPX-L5300 and dicamba caused sl ight injury (less than 10%). Wheat 
yiel were 5 to 9 bu/A higher in herbicide treated plots than in weedy 
check. Wild oats and wild mustard control was excellent with AC-222, alone 
or in combination with broad1eaf herbici (Wyoming Agric. . Sta., 
Laramie, WY 82071 SR .) 
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Wild oats control with AC-222,293 in spring wheat 

2 3S~rin!l wheat Control 
Rate injury stand red height yield AVEFA SINAR 

1
Treatment lb ai/A % % inches bu/A % % 

AC-222,293 + s 0.31 0 0 26 30 100 100 
AC-222,293 + s 0.38 0 0 26 30 100 100 
AC-222,293 + s 0.47 0 0 25 30 100 100 
AC-222,293 + bromoxynil + s 0.38 + 0.38 0 0 25 29 99 100 
AC-222,293 + bromoxynil + s 0.47 + 0.38 0 0 \ 25 28 100 100 
AC-222,293 + bromoxynil + MCPA + s 0.38 + 0.25 + 0.25 0 0 26 30 100 100 
AC-222,293 + bromoxynil + MCPA + s 0.47 + 0.25 + 0.25 0 0 26 28 100 100 
AC-222,293 + MCPA + s 0.38 + 0.5 0 0 26 30 100 100 
AC-222,293 + MCPA + s 0.47 + 0.5 0 0 25 28 100 100 
AC-222,293 + DPX-M6316 + s 0.38 + 0.015 3 0 25 31 100 100 
AC-222,293 + DPX-M6316 + s 0.38 + 0.023 3 0 24 29 100 100 
AC-222,293 + DPX-R9674 + s 0.38 + 0.015 0 0 24 30 100 100 
AC-222,293 + DPX-R96V4 + s 0.38 + 0.023 0 0 25 30 100 100 
AC-222,293 + clopyralid + s 0.38 + 0.09 0 0 26 29 100 100 
AC-222,293 + XRM-4813 + s 0.38 + 0.52 0 0 25 28 100 100 
AC-222,293 + DPX-L5300 + s 0 . 38 + 0.015 7 0 24 28 100 100 
AC-222,293 + DPX-L5300 + s 0.38 + 0.023 7 0 24 28 100 100 
AC-222,293 + CGA-131036 + s 0.38 + 0.015 0 0 25 28 100 100 
AC-222,293 + CGA-131036 + s 0.38 + 0.023 0 0 25 29 100 100 
AC-222,293 + dicamba + s 0.38 + 0.06 7 0 25 28 95 100 
AC-222,293 + dicamba + s 0.47 + 0.06 7 0 25 27 98 100 
diclofop 1.0 0 0 25 28 87 0 

weedy check 0 0 25 22 0 0 

1
2Treatments applied May 6, 1987 and s = X-77 at 0.25% v/v 

Wheat injury, stand reduction and plant height measurements June 18 and plots harvested 
August 4, 1987 

3Weed control visually evaluated June 18, 1987 
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Bioactivity of metribuzin In a controlled-release formulation on 'Vona' 
winter wheat and downy brome. Anderson, R. L. and B. D. Riggle. Metribu
zin selectively controls downy brome in winter wheat, but several wheat var
ieties are not tolerant to metribuzin. Encapsulating metribuzin with kraft 
lignin results in a controlled-release formulation which has increased s oy
bean tolerance to metribuzin. The objective of this study was to determine 
if a controlled-release formulation of metribuzin encapsulated with kraft 
lignin (Westvaco Corp., Charleston Heights, SC 29405)* would increase the 
tolerance of a susceptible wheat variety to metribuzin without decreasing its 
bioactivity on downy brome. 

'Vona' winter wheat, a variety sensitive to metribuzin InjUry, was 
treated in the fall of 1986 at two growth stages: before wheat emergence and 
early tillering (recommended application period on label). An adjacent stand 
of downy brome was also sprayed at three growth stages: before emergence, 
2-4 leaf stage, and tillering. Metribuzin was applied at 0.25 and 0.50 lbs 
ai/ac alone or encapsulated with kraft lignin. Encapsulation was achieved by 
ma intaining a water solution of metribuzin and kraft lignin for 4 hours. A 
randomized complete block design with 3 replications was used for both stud
ies. Plot size was 6 feet by 15 feet. The soil type was a fine sandy loam 
with a pH of 7.2 and 1.2% OM. For the winter wheat study, plant stand 
reduction was estimated visually on April 8, 1987, and plots were harvested 
for yield on July 17, 1987. Metribuzin bioactivity on downy brome was visu
ally evaluated on 3 dates : April 8, April 28, and May 28, 1987. 

Results indicated that encapsulating metribuzin did not increase toler
ance of 'Vona' winter wheat to metribuzin (Table 1). Yield losses of >80% 
occurred with a preeme rgence application of metribuzin at 0.25 lbs/ac. Met
ribuzin at 0.50 Ibs/ac reduced grain yields 26 to 40% when applied to till 
ered wheat. No inhibition of metribuzin toxicity occurred with the control
led-release formulation. 

Preemergence bioactivity of metribuzin at 0.25 lbs/ac on downy brome was 
not affected by encapsulation, but extensive late-season growth by downy 
brome did occur (Table 2). Postemergence applications of metribuzin at 0 . 25 
were ineffective, regardless of formulation. When metribuzin at 0.50 lbs/ac 
was encapsulated, a reduction in bioactivity did not occur until April 28 , a 
period when winter wheat would be more competitive due to jointing. Thu s , 
encapsulating metribuzin with kraft lignin would not be deleterious to metri 
buzin at this rate controlling downy brome early in the crop season. Without 
reducing injury to Vona , however, this cont rolled-re lease formu lat ion would 
not be an improvement over the commercial formulation. The sensitivity 
ranges of 'Vona' winter wheat and downy brome to metribuzin may overlap to 
the extent that the level of encapsulation required to protect 'Vona' winter 
wheat from metribuzin may reduce downy brome control below acceptable levels, 
thus eliminating any advantage due to the encapsulation. (USDA-ARS, Akron, 
CO 80720) . 

* 	Trade name used for identification purposes only and does not constitute 
recommendation or endorsement by USDA-Agricultural Research Service over 
other comparable products. 
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Table 1. Response of 'Vona' winter wheat to metribuzin 1n a 
controlled-release formulation 

Growth sta~e 
Metribuzin 

rate 
(lbs/ac) 

Lignin 
rate 

(qt/ac) 

Visual stand 
reduction 

% 

Grain 
~ield loss 

% 

Preemergence .25 
.25 
.25 

0 
1 
2 

LSn(0.05) 

94 
93 
95 
NS 

86 
87 
86 
NS 

Earl~ ti llering .25 
.25 
.25 

0 
1 
2 

9 
3 
0 

0 
0 
0 

. 50 

.50 

.50 

0 
1 
2 

LSn(0.05) 

43 
41 
44 
19 

26 
29 
40 
23 

Table 2. nowny brome response to a controlled-release 
formulation of metribuzin 

Growth stage 
Metribuzin 

rate 
(lbs/ac) 

Lignin 
rate 

(qt!ac) 

% area not infested with downy brome 
April 8 April 28 Ma~ 28 
--------------- % ------------------

Preemergence .25 
.25 
.25 

0 
1 
2 

LSn(0.05) 

75 
90 
80 
NS 

37 
60 
33 
NS 

3 
13 

7 
NS 

2-4 leaf stage .25 
.25 
.25 

0 
1 
2 

LSn(0.05) 

67 
28 
50 
NS 

28 
13 
18 
NS 

18 
12 
10 
NS 

Tillering .25 
.25 
.25 

0 
1 
2 

20 
28 
20 

17 
12 
10 

12 
5 
3 

.50 

.50 

.50 

0 
1 
2 

LSn(0.05) 

88 
82 
78 
14 

80 
72 
70 

6 

52 
30 
37 
20 

LSn(0.05) for all treatments 19 15 16 
CV% 19 24 57 
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Control of cat chweed bedstr aw i n wi nter wheat. Brewster, Bill D., 
Robert L. Spinney, and Arno l d P. App l eby . Seven herbicide treatments were 
evaluated in winter wheat f or catchweed bedstraw control . The trial was a 
randomized compl ete block with f our repli cat ions and 2. 5 m by 8 m plots. 
Spray volume was 234 L/ha de l i vered t hrough 8002 fl at fan nozzle tips at 138 
kPa. The nozzles were arranged in a doubl e-overlap pat tern. The wheat had 1 
to 3 tillers and the bedstr aw stems were 5 cm t o 15 cm long when the herbi
cides were applied on February 20 , 1987 . The soi l was a silt loam with an 
organic matter content of 5. 2% and a pH of 5. 3. The surfactant X-77 was 
added to all treatment s except dicamba pl us MCPA at a r ate of 0. 25% vivo 

Visual eval uat ions i n April indicated t hat all treatments except OPX 
R9674 provided good bedstraw contro l . There were no significant differences 
among wheat means. (Crop Science Department, Oregon State University, 
Corvallis , OR 97331) . 

Catchweed beds t raw contro l , wheat in j ury, and wheat grain yield 
following postemergence herbi ci de applications 

Catchweed 
bedstr aw Wheat Wheat 

Herbicide Rat e cont rol i nj ury yield 

(kg/ha) (%) (%) (kg/ha) 

OPX R9674 0.026 78 0 3630 

trisulfuron 0.026 96 0 3560 

DPX R9674 + bromoxynil 0.026+0.42 90 0 3630 

trisulfuron + dicamba 0.026+0. 14 99 0 3900 

OPX R9674 + dicamba 0. 026+0. 14 99 0 3560 

trisulfuron + bromoxynil 0.026+0 .42 100 0 3560 
dicamba + MCPA 0.14+1.1 96 0 3960 

check 0 0 0 3360 

n. S.LSD ( .05) 
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Interaction of cinmethylin with chlorsulfuron and metsulfur on-rnethyl in 
winter wheat. Brewster, Bill D., Robert L. Spinney, and Arnol d P. Appleby. 
Most wheat fields in western Oregon are infested with more than one species 
of grass weeds. This study was conducted at the Hysl op agronomy farm at 
Oregon State University to evaluate the effectiveness of cinmethylin alone 
and in combination with chlorsulfuron plus metsulfuron on three grass 
species. The trial was a randomized complete block design with four replica
tions and 2.5 m by 10 m plots. Spray volume was 234 L/ ha deli ver ed at 138 
kPa through 8002 flat fan nozzle tips arranged in a double-overlap spray 
pattern. Two-and-one-half m wide strips of downy brome, ripgut brome, and 
Italian ryegrass were seeded across each plot prior to seeding the wheat. 
The wheat and grasses were in the 2-to-3-leaf stage when the treatments were 
applied on October 28, 1986. The soil was a si lt loam with a 2.9% organic 
matter content and a 5.7 pH. 

Visual evaluations in February indicated that cinmethylin alone was 
better than the combination on ripgut brome, but t he opposite was true with 
Italian ryegrass. The combination was about equal to cinmethylin alone on 
downy brome. There was much less yellowing of the wheat when cinmethylin was 
tank-mixed with chlorsulfuron plus metsulfuron, but wheat yield was not 
greater than in plots treated only with cinmethylin. (Crop Science Depart
ment, Oregon State University, Corvallis, OR 97331). 

Grass control, wheat injury, and wheat yield following applications of 
cinmethylin and cinmethylin + chlorsulfuron + metsulfuron-methyl 

Control 

Herbicide Rate 
Downy 
brome 

Ripgut 
brome 

Italian 
ryegrass 

Wheat 
injury 

Wheat 
yield 

(kg/ha) (%) (kg/ha) 
cinmethylin 0.42 94 69 53 15 6520 
cinmethylin + 0.42 + 89 33 94 3 6380 
chlorsulfuron + 0.011 + 
metsulfuron-methyl 0.003 

check a a a a a 5780 

LSD(.05)= 
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Wheat tolerance to preplant and preemergence applications of glyphosate 
plus 2,4-0. Brewster, Bill D. , Robert L. Spinney, and Arnold P. Appleby. 
This study was undertaken to determine whether glyphosate plus 2,4-0 could 
cause wheat yield losses when applied preplant or prior to crop emergence. 
Two trials were conducted at the Hyslop agronomy farm near Corvallis. The 
earlier trial was established when the soil was still relatively dry, while 
the second was established af t er the soil moisture exceeded field capacity 
and the temperature had cool ed . The earlier trial was seeded on October 14, 
1986 while the later trial was seeded on November 17. The soil was a silt 
loam with a 2.9% organic matte r content and a 5.3 pH. 

Each trial was conducted as a randomized complete block with four 
replications and 2.5 m by 8 m pl ots . Spray volume was 234 L/ha delivered at 
138 kPa through 8002 flat fan nozzle tips arranged in a double-overlap spray 
pattern. Glyphosate plus 2,4-D was applied at two rates on three different 
dates in each trial . The tim i ngs were 7 days prior to planting , the same day 
of planting, and 5 days after planti ng . 

Visual evaluations i ndi cated that much more injury occurred in the later 
planting (see table). Some lonion-leafing l occurred in the earlier trial, 
especially in wheel tracks where the seed was planted shallow, but plants 
were killed in the later pl anting. The greatest injury occurred when treat
ments were applied on the day of seeding at the higher rate of glyphosate and 
2,4-0 . Wheat grain yi eld was significantly reduced by this treatment. 
(Crop Science Department, Oregon State University, Corvallis, OR 97331). 

Wheat grain yi el d and crop injury ratings following preplant 
and preemergence app lications of glyphosate plus 2, 4-0 

Wheat injury Grain yield 
Glyphosate 2,4-0 Applica . Planting date 

rate rate timing Oct 14, 186 Nov 17, 186 Oct 14, 186 Nov 17, 186 

--(kg/ha)- (%) (kg/ha) 

0.4 0.7 7 days 
preplant 

6 0 8400 6790 

0.8 1.4 7 days 
preplant 

18 3 8530 6450 

0.4 0.7 planting 
day 

13 13 8060 6920 

0.8 1.4 planting 
day 

16 63 8130 5980 

0.4 0.7 5 days 
postplant 

8 15 7860 6650 

0.8 1.4 5 days 
postplant 

16 30 7930 6520 

untreated 
check 

0 0 7860 6990 

n . s. 820LSO(0.5) 
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Dial M.J., J .M. 
Thiameturon, DPXR9674, DPXE8698. and DPXL5300 at 0.0156, 0.0234, and 
0.0312 lb ai/a. were applied to winter wheat (var. ain) near Potlatch, 
Idaho in the fall of 1986 and spring of 1987. The herbicide 
treatments were applied preemergence to any weeds, and at the 2 to 3 leaf 

of the crop. The spring treatments were applied to the wheat at the 
3 tiller The dominant weed in the area, 
chamomile (ANTCO), which was 2 in. in diameter at the spray 

ion time. All treatments included 0.25% v/v, nonionic surfactant 
added to the spray solution. The treatments were with a 

backpack sprayer, calibrated to deliver 10 psi and 
3 mph. The plots were 10 by 30 ft and the treatments were in a 
randomized complete block, split plot, four (herbicides) by three 

two (application dates) factorial des 
Herbicide treatments were the whole plots and 

the The herbicide rates were factored 
within each date. Application data are in Table 1. Percent 
control of mayweed chamomile was visually evaluated on June 22, 1987 and 
the was harvested with a plot combine on August 8. 

Table 1. Application data for fall and herbicide applications 
on winter wheat 

No treatment interactions were detected in this experiment. There 
also were no differences between herbicides for control of 
chamomile. Rate and date of application affected control of 
chamomile (Table 2, 3), However, control level was not related to 
herbicide rate. As expected, time ications of these short 
residual herbicides controlled better than fall 

Grain was not s affected by either 
herbicide rate or date of application. However, in this experiment grain 

was increased by an average three bushels per acre when the 
herbicide was applied in the spring. Research Station, 
Moscow, Idaho 83843) 

Application date 11/5/86 
Air (F) 41 
Soil temperature ( 43 
Relative humidity (%) 95 
Wind, (mph) - direction 2-S 
Soil surface 
Soil pH 4.3 

OM 4.1 
CEe (meq/lOO g soil) 20.0 
Texture silt loam 
ANTCO density (no. ) 10 

4/28/87 
75 
76 
81 
4-W 



Table 2. Rate of herbicide application and 
control of chamomile 

Rate 

0.0156 
0.0234 
0.0312 

LSD (0.05) 

-%
78 
69 
71 

7 

Table 3. Date of 
control 

and 

Fall 
-%
52 
94 

LSD (0.05) 11 



Bromus sp. control in no-till winter wheat. D1al, M.J. and D.C. 
Thill. Two field experiments near Lewiston, Idaho were established to 
evaluate herbicide efficacy on a Bromus sp. complex consisting of downy 
brome (BROTE), ripgut brome (BRODI), and poverty brome (BROST). Ethiozin 
alone and in tank mixtures was applied preplant surface (PPS) , 
preemergence (PES), early spring (ESPRI), and when the wheat crop (var. 
Crew) had developed 2 in. adventitious roots (2ADV). Diclofop was applied 
PES alone and in tank mixtures with chlorsulfuron, metsulfuron, DPXE8698 
and DPXG83ll. Terbutryn + metribuzin was applied when the winter wheat 
crop had developed 2ADV. The treatments were applied with a C02 
pressurized backpack sprayer calibrated to deliver 10 galla at 40 psi and 
3 mph. The plots were 10 by 30 ft and the treatments were arranged in a 
randomized complete block design replicated four times. Application data 
for both experiments are listed in Table 1. 

Table 1. Application data. 

Type of application PPS PES ESPRI 2ADV 
Crop growth stage 3-5 leaf 6 tiller 
Bromus .spp growth stage. 1-3 leaf 4-6 leaf 2 tiller 
Date of application 9/24/86 10/13/86 4/8/87 3/31/87 
Air temperature (F) 54 62 50 64 
Soil temperature (F) 59 62 60 62 
Relative humidity (%) 74 45 90 70 
Wind speed (mph) - direction 2-E 3-N 3-W 4-N 
Soil pH 5.0 

OM 4.3 
CEC (meq/100 g soil) 26.0 
Texture silt loam 

Percent control of the Bromus complex was evaluated visually on May 
22, and June 17, 1987. Crop density per plot was estimated on July 21, 
1987. These data were collected because harvest residue interfered with 
wheat seeding and intercepted the herbicide spray solution, which 
interfered with crop stand establishment and weed control, respectively, 
(data not shown). Bromus complex control differed among herbicide 
treatments (Table 2). The ethiozin treatments applied ESPRI at 1.0 and 
1.5 lb ai/a controlled the Bromus complex, while the same treatments 
applied PPS or PES were not as effective (Table 2). When cyanazine or 
cinrnethylin were tank mixed with ethiozin, brome control was greater than 
90%. However, when chlorsulfuron and DPXG83ll were tank mixed with 
ethiozin, brome control was less than 75% (Table 2). Average wheat grain 
yield was increased when the Bromus complex was controlled (Table 2). 

When diclofop and the diclofop tank mixtures were applied, Bromus 
control differed among herbicide treatments (Table 3). However, 
commercially acceptable control was not attained with any treatment. Wheat 
grain yield did not differ among treatments (Table 3). (Agricultural 
Experiment Station, Moscow, Idaho 83843) 
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Table 2. Control of BroIDUs spp. with ethiozin and ethiozin 
tank mixtures 

Time 
of Bromus sp. Grain 

Treatment l Formulation Rate application control yield 

(lb ai/a) -------(%)------ (bu/a) 
5/22/87 6/17/87 

check 30 
ethiozin 50WP l.0 PPS 21 22 31 
ethiozin 50WP l.5 PPS 55 44 47 
ethiozin 50WP l.0 PES 13 o 50 
ethiozin 50WP l.5 PES 49 46 47 
ethiozin 50WP 0.75 ESPRI 69 66 64 
ethiozin 50WP l.0 ESPRI 94 95 62 
ethiozin 50WP l.5 ESPRI 96 90 60 
ethiozin 50DF 0.75 ESPRI 77 68 61 
ethiozin 50DF l.0 ESPRI 74 57 54 
ethiozin 50DF l.5 ESPRI 91 93 67 
ethiozin + 50DF l.0 ESPRI 92 90 58 

cyanazine 80WP 0.375 
ethiozin + 50DF l.0 ESPRI 91 94 64 

cyanazine 80WP 0.625 
ethiozin + 50DF l.0 ESPRI 90 88 63 
cinmethylin 7EG 0.5 

ethiozin + 50DF l.0 ESPRI 92 92 54 
cinmethylin 7EG 0.75 

ethiozin + 50DF l.0 ESPRI 69 71 59 
chlorsulfuron+75DF 0.0156 
R-ll 0.25% 

ethiozin + 50DF l.0 ESPRI 72 71 59 
DPXG83ll + 75DF 0.0156 
R-ll 0.25% 

cinmethylin 7EG l.0 PES 18 o 43 
cinmethy1in 7EG 2.0 PES 29 23 42 
cinmethylin 7EG l.0 ESPRI 33 18 27 
c inmethyl in 7EG 2.0 ESPRI 46 39 40 
terbutryn + 80WP 0.6 2ADV 32 o 34 
metribuzn 75DF 0.25 

weed density (no./ft2 ) 10 

LSD (0.05) 35 38 17 

lR-ll nonionic surfactant concentation is expressed as % v/v. 

330 




Table 3. Control of sp. with diclofop and 
tank mixtures. 

Treatmentl Rate2 control 
sp. 

yield 


......... -_...... 
 % - ... -----

check 40 
diclofop 1.0 43 68 44 
diclofop + 1.0 26 40 46 
chlorsulfuron 0.0156 

+ l.0 44 49 40 
DPXG8311 0.0117 

+ 1.0 38 69 47 
DPXG8311 0.0156 

diclofop + 1.0 30 68 43 
DPXG8311 0.0195 

diclofop 	+ 1.0 28 45 41 
metsulfuron 0.0039 

+ 1.0 46 67 43 
DPXE8698 0,0234 

chlorsulfuron + 0.0156 58 70 48 
R-ll 0.25% 

metribuzin + 0.25 66 71 47 
0.6 

) 33 41 ns 
weed density (no./ft2) 15 
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Dial, M.J. and D.C. Thill. A threee (herbicide) 
by three (spray additive) by two volume) factorial was used to 
evaluate affect of herbicide rate, spray volume, and spray additive on 
wild oat (AVEFA) control in winter wheat. Imazamethabenz was ied at 
0.235, 0.352, and 0.470 lb without a spray additive, or with 0.25% 
v/v nonionic surfactant, or 2.0% v/v oil base crop oil 
concentrate at 10 and 20 gal/a. The experiment was on conventionally 
seeded winter wheat near Cusdesac, Idaho and a no-till seeded site near 
Moscow, Idaho. All treatments were applied with a C02 pressurized 

sprayer calibrated to deliver 10 or 20 galla at 42 and 3 mph. 
were 10 by 30 ft and the treatments were 

randomized block design icated four times. data 
are listed in Table 1. 

Table 1. Application data 

Location Moscow 

Crop growth 
Wild oat 

4/15 4/24 


3 to 4 tiller 3 to 5 tiller 
2 to 3 leaves 3 to 5 leaves 

Wild oat density (no./ft2 6 10 
Air temperature (F) 60 69 
Soil temperature (F) 62 74 
Relative humidity (%) 80 60 
Wind (mph) - direction 3-W 3-W 
Soil pH 5.1 5.4 

OM (%) 5.1 3.1 
CEC (meq/100g soil) 22.9 17.6 
Texture silt loam silt loam 

The at Culdesac were evaluated on June 18, and the Moscow plots were 
evaluated on June 26. 

At Culdesac, herbicide rate, volume, and spray additive did not 
affect wild oat control control was 85%) or At 
Moscow, spray additive affected wild oat control when across 
herbicide rate and spray volume (Table 2). Herbicide rate, (65% average 
wild oat control) or spray volume (79% average wild oat control) did not 
affect wild oat control or additive did not affect 

yield. Moscow Idaho 83843) 
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Table 2 . Wild oat control with imazamethabenz and spray 
additive at Moscow, Idaho 

Additive Rate Control 

(% v/v) --(%)-
nonionic surfactant 0.25 84 
vegetable oil base crop oil concentrate 2.00 81 
no spray additive 72 

LSD (0 . 05) 8 
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Preemerience Ventenata and interrupted windirass control in winter 
Dial, M.J. and D.C. Thill. Ventenata (VENDU) and interrupted 

(APERA) control with herbicides was evaluated in winter wheat 
) near Plummer, Idaho. Herbicide treatments were on 

preemergence to the weeds. The winter wheat 2 
in. adventitious roots (2ADV) and four tillers. The herbicides were 

. Hill 81 
1, 

with a back sprayer to 10 
gal/a at 40 psi 3 mph. The were 10 by 30 ft and treatments were 
arranged in a randomized complete block design replicated four times. 
Control of the grass weeds was evaluated on June 22. To avoid possible 

of ventenata to other cooperator's fields were not harvested. 
data are in Table 1. 

Table 1. data 

Air temperature 
Soil (F) 58 
Relative humidity (%) 59 
Wind (mph) - direction 4-N 
Soil pH 5.1 

OM (%) 2.8 
CEC (meq/lOO g soil) 13.2 
Texture silt loam 

and ethiozin + metribuzin controlled 
Ventenata (Table 2). all treatments containing metribuzin. 
imazamethabenz, DPXE8698, ethiozin, or cinmethylin controlled interrupted 
windgrass (Table 2). (Agricultural Experiment Station, Moscow, Idaho 
83843) 
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Table 2. Ventenata and w1ndgrass 
control in winter wheat 

Treatment1 Rate 	 VENDU APERA 

% 
check 
metribuzin 0.25 79 73 
metribuzin 0.38 79 96 
metribuzin + 0.25 83 76 

0.38 
metribuzin 0.38 83 76 

0.38 
metribuzin 	+ 0.25 59 98 

terbutryn 0.6 
1.0 	 9 13 

+ 1.0 18 0 
bromoxynil 0.38 

imazamethabenz + 0.47 50 96 
surfactant 0.25% 

imazamethabenz 	+ 0.47 79 98 
DPXR9674 + 0.0156 
surfactant 0.25% 

+ 1.0 B 10 
surfactant 0.25% 

+ 1.0+ 58 18 
DPXR9674 + 0.0156 
surfactant 0.25% 

DPXE8698 + 0.0234 	 28 98 
surfactant 0.25% 

ethiozin 0.75 50 98 
ethiozin 1.0 63 95 
cinmethylin 1.5 96 100 
ethiozin + 1.0 91 94 
metribuzin 0.1875 

weed dens (no./ft2) 	 30 15 

LSD (0.05) 	 48 30 
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Scentless mayweed and mayweed chamomile control in winter 
whea~. Dial M.J. and D.C . Thill. Scentless mayweed (MATIN) and mayweed 
chamomile (ANTCO) control with herbicides was evaluated in 'Stephens' 
winter wheat near Moscow, Idaho . Plots adjacent to the experimental area 
were established to compare a fall applied treatment (0.25 Ib aila 
bromoxynil and 0.6 lb aila diuron) with the spring applied treatments. 
All treatments were applied on March 24 , 1987, when the winter wheat crop 
had developed 2 in. long adventitious roots . The scentless mayweed was 2 
to 3 in. in diameter and the mayweed chamomile was less than 1 in. in 
diameter. The herbicides were applied with a C02 pressurized sprayer 
calibrated to deliver 10 galla at 40 psi and 3 mph . The plots were 10 by 
30 ft and the treatments were arranged in a randomized complete block 
design, replicated four time s . Scentless mayweed and mayweed chamomile 
control were evaluated v i s ual l y on June 11 1987. The grain was harvested 
on July 30 with a plot comb ine . Application data are in Table 1. 

Tab l e 1 . Application data 

Application date 

Air temperature (F) 

Soil Temperature (F) 

Relative humidity (%) 

Wind speed (mph) - direct i on 

Soil pH 


OM (%) 

GEC (meq/lOO g soil) 

Texture 


3/24/87 
42 
38 
70 

3-W 
5.3 
4.7 

21.1 
loam 

Herbicide control of scentless mayweed ranged from 15 to 100% (Table 
2) . The fall treatment controlled scentless mayweed and mayweed chamomile 
through harvest (Table 2). SCOOSl caused severe chlorosis of the crop 
through most of the spring and early summer, and did not control either 
scentless mayweed or mayweed chamomile (Table 2). Control was similar for 
both scentless mayweed and mayweed chamomile except when CGA13l06 was used 
(Table 2). The crop injury related to the chlorosis and reduced weed 
control were expressed in reduced grain yield (Table 2). (Agricultural 
Experiment Station, Moscow, Idaho 83843) 
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Table 2. Scentless mayweed and mayweed chamomile 
control and winter wheat grain yield 

Control Grain 
Treatment Rate MATIN ANTCO yield 

(lb ai/a) ------(%)----- (bu/a) 
check 44 
diuron + 0.6 15 0 79 

bromoxyni1 0.25 
CGA13106 + 0.0156 91 39 93 
surfactant1 0.25% 

CGA131036 + 0.0078 97 50 90 
bromoxyni1 0.1875 

CGA131036 + 0.0078 83 71 101 
bromoxyni1/MCPA 0 . 1875 

CGA131036 + 0.0156 99 99 95 
terbutryn + 0.6 
surfactant 0.25% 

dicamba + 0 . 09 99 100 85 
thiameturon 0 . 0234 

bromoxyni1 + 0.1875 97 96 90 
thiameturon 0.0234 

bromoxyni1 + 0.1875 99 99 97 
DPXR9674 0 . 0234 

thiameturon + 0. 0313 100 100 97 
surfactant 0.25% 

bromoxynil/MCPA 0.38 41 50 61 
DPXR9674 + 0 . 0234 99 100 91 
surfactant 0.25% 

metribuzin + 0.25 38 63 94 
bromoxyni1 0.38 

CGA131036 + 0.0156 93 65 93 
metribuzin + 0.12 
surfactant 0.25% 

terbutryn + 0.8 93 99 87 
t-fCPA amine 0,5 

SC0051 + 0.75 23 25 77 
Tween 20 0.25% v/v 

SC0051 + 0,37 10 20 60 
Tween 20 0.25% v/v 

CGA131036 + 0.0156 98 85 97 
diuron + 0 . 4 
surfactant 0.25% 

CGAl31036 + 0.0156 98 80 96 
terbutryn + 0.3 
surfactant 0.25% 

weed density (no./ft2) 22 10 
LSD (0.05) 28 33 22 
diuron + 
bromoxyni1 2 

0.6 
0.25 

100 100 105 

lNonionic surfactant, concentration expressed as % vivo 

2Grower applied on October 23, 1986. Area included for comparison only. 
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Dial, M.J. and D.C. 
Thill. herbicide treatments and herbicide combinations were 

volunteer winter rape (BRSNA) control in winter wheat (var. 
Daws) near Pullman, Herbicide treatments were in the 
fall and In the fall, the wheat plants had 1 to 3 leaves and the 
volunteer rape had 2 to 4 leaves and was 3 in. tall. The herbicide 
treatments were applied when the winter wheat had three tillers and 2 in. 
long adventitious roots (2ADV). The volunteer rape was in the stem 
elongation and had topped the wheat canopy. Fall and spring 
herbicide treatments were with a C02 backpack sprayer 
calibrated to 20 at 42 psi and 3 mph. The plots were 10 by 
30 ft and the treatments were a randomized block 
des icated four times. data are in Table 1. 

Table 1. ication data 

(F) 59 56 
(F) 62 52 

Relative (%) 79 70 
Wind (mph) - direction 2-S 4-W 
Soil pH 5.7 

OM (%) 3.4 

CEC (meq/lOO g soil) 16.1 

Texture silt loam 


The were evaluated for control of volunteer winter rape 
control on March 24, 27, and June 11 1987. Grain yield was not 
determined because the were infested with jointed goatgrass (AEGCY). 

at 0.38 lb aila controlled the volunteer rape (Table 2). Tank 
bromoxynil did not enhance activity. DPXG83ll also controlled 

volunteer rape (Table 2). Dicamba and duiron did not 
control the winter rape 2). Station, 
Moscow, Idaho 83843) 
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Tabl e 2. Volunteer winter rape control in. winter wheat 

Ti me of BRSNA 
Treatment1 Rat e application control 

---- 
(lb ai/a) - - - - - - - - (%) - - - - - - - 

3/24/87 4/27/87 6/11/87 
check 
di camba 0 . 09 fall 0 0 0 
dicamba + 0 . 09 f all 97 99 98 

DPXG8 311 0 . 0188 
dicamba + 0 .09 fall 56 45 83 

DPXE86 98 0 . 0234 
dicamba + 0 . 09 fall 15 33 50 

DPXM6 316 0, 024 3 
bromoxynil 0.25 f all 89 94 77 
bromoxynil 0 .38 f all 93 99 96 
bromoxyni.1 + 0. 1875 fall 92 96 98 

DPXM6 316 0.0234 
d i uron O. B f all 8 4,6 41 
diuron + 0 . 6 fall 99 97 95 

b r omoxynil 0 .25 
DPXG8311 + 0 _0188 fall lO G 100 100 

surfac t ant 0 .2 5% 
br ornoxyni1 + 0 .25 f all 99 100 100 

DPXR9674 + 0 .0156 spr ing 
surf ac tnat 0.25% 

diuron + 0 . 6 spring 63 83 
bromoxynil 0.25 

bromoxynil/MCPA 0 .3 75 spr ing 96 94 
terbutryn + 0 .8 spr i ng 93 96 

MCPA amine 0 .5 
DPXR9 674 + 0.02 34 spring 93 80 

surfactant 0 . 25% 
bromoxyni1 + 0 .1875 spring 94 90 

DPXR96 74 0 . 0156 
metribuz in + 0.125 spring 96 98 

DPXR96 74 + 0.0156 
sur f act8_nt 0.2 5% 

diuron + 0 . 6 spring 91 98 
DPX.R9674 + 0.0156 

surfactant 0.25 % 

weed density (no./ft2 ) 15 

LSD (0. 05 ) 17 27 23 

rs~rfactant is a noni onic surf actant, concentration is expressed 
% v/ v. 
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Diuron formulations on winter wheat. Gleichsner, J.A., 
D.C . Pe ek, and A.P . Appleby. Diuron is often a good starting 
point for basic weed control in winter wheat in western Oregon. 
It controls many annual b r oad l eaves , annual bluegrass, and 
Italian ryegrass that i s not too dense. Diuron is available in 
three formulations: a wettable powder (wp), a liquid flowable 
(If), and a new dry f l owabl e (df) . Four trials were established 
in Oregon ' s Wil l amet te Val ley to compare the effect of these 
formulations on crop tol e rance and weed control in winter wheat 
('stephens'). Plot size was 2.4 m by 7.6 m, arranged in a 
randomized complete b l ock design with four repl i cations. 
Treatments were a ppl i e d with a unicycle plot sprayer calibrated 
to del i ver 2 34 l/ha a t 1 31 kPa pressure when wheat was 1 to 2 
leaf. Growe rs were a s ked to oversp ray the trial site with all 
herbic i de s no rmally u s ed i n the field, with the exception of 
diuron . Whe a t inj u r y and weed control were visually evaluated in 
mid December and a g a in in February or March. Because weeds 
(species and number) varied from locat ion to location, ratings 
were made only where un ifor m populat i ons existed. Plots were 
harvested in l ate Jul y and e arly August with a small-plot 
combine. 

All herbicide t reatment s caused slight to moderate (3-21%) 
wheat inj ury early i n the season (dat a not shown) that was still 
present at t he second eval uat ion (Tabl e 1). y ields at locations 
1, 2, and 3 we re litt l e affected b y this injury and all 
treatme nt s either ou t yield e d or were not significantly different 
from t h e check (Table 2 ) . The wheat stand at location 4 was 
extremely weak and, un l ike the other sites, was not able to fully 
recover from injury , thus all t reatments yielded lower (538-1344 
kg/hal t h an t he chec k . 

Annual b luegrass was c o nt r olled by all treatments (Table 3). 
In fact, yiel d s at l ocat i on 1 were s ign ificantly increased (806
1411 kg / hal when blueg r ass , t h e only major weed problem, was 
controlled. Diuron, regard l e ss of formulation, effectively 
controlled red dead nettle (8 5-90%) with slightly better control 
(1-4%) at the higher r ate (Ta b le 3). . 

In general, difference s among diuron formulations or between 
rates for crop t o l e rance a nd weed control did not exist or were 
inconsistent. (Crop science Dept., Oregon state Univ., 
Corvallis , OR 97331) 
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Table 1. Visual evaluations of wheat injury from four 
locations treated with diuron formulations. a 

Wheat injuryb 
Location 

Treatment Rate 1 234 Avg 

(kg/ha) ---------------(%)---------------
Diuron wp 
Diuron wp 
Diuron If 
Diuron If 
Diuron df 

1.34 
1.79 
1. 34 
1. 79 
1. 34 

9 
15 

5 
15 

9 

9 
14 

8 
16 

5 

11 
8 

14 
13 
11 

3 
10 
14 
15 
13 

9 
12 
10 
15 
10 

Diuron df 
Check 

1. 79 11 
0 

5 
0 

13 
0 

11 
0 

10 
o 

aEvaluations were taken at locations 1 and 2 on February 17, 
1987, and March 19, 1987, at locations 3 and 4 . 

bWheat injury: 0 = no wheat injury, 100 = wheat kill. 

Table 2. 	 Wheat grain yields from four locations treated 
with diuron formulations. 

Treatment Rate 1 

Wheat grain yield 
Location 

2 3 4 Avg 

(kg/ha) -------------(kg/ha)-------------

Diuron wp 
Diuron wp 
Diuron If 
Diuron If 
Diuron df 
Diuron df 
Check 

1. 34 
1. 79 
1. 34 
1. 79 
1. 34 
1. 79 

6600 
6180 
5950 
6380 
6380 
6500 
5140 

6570 
6150 
6470 
6500 
6850 
6650 
6380 

8060 
8150 
8530 
8470 
8530 
8690 
8550 

4920 
4940 
4990 
4920 
5020 
4250 
55 60 

6540 
6360 
6490 
6570 
6700 
6520 
6410 

LSDO. 05 = 	 690 n.s. 610 610 

C.V. (%) = 	 7.5 9.9 4.8 8.3 
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Table 3. Weed control in winter wheat treated with diuron 
formulations. a 

Treatment Rate 

Weed 
Annual bluegrass 

Location 
1 3 Avg 

Red dead nettle 
Location 

3 

(kg/ha) ----------------(%)-----------------
Diuron wp 
Diuron wp 
Diuron If 
Diuron If 
Diuron df 
Diuron df 
Check 

1. 34 
1. 79 
1. 34 
1. 79 
1. 34 
1. 79 

100 
100 
100 
100 
100 
100 

a 

94 
99 
96 
95 
94 
98 

a 

97 
100 

98 
98 
97 
99 

a 

86 
90 
88 
89 
85 
88 

a 

aEvaluations were taken February 17, 1987, at location 1 and 
March 19, 1987, at location 3. 

bWeed control: a = no control, 100 = complete control. 
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Eval uat ion of bromoxynil, sulfonyl -urea tank mixes in winter wheat. 
Kidder , D. W., I .C. Hopkins and D. P. Drummond. The herbicide bromoxynil, in 
comb inat ion with DPX -l 5300, DPX-M6316, and DPX -R9674 , was evaluated for 
cont rol of pinnate tansymustard (De_curainia pinnata (Walt . ) Bri tt . # DESPI) 
and tumbl e mustard (Sisymbr ium a7tis simum L. # SSYAl ) in winter wheat located 
in Minidoka County, Idaho. Fift een treatments, incl udi ng t he control, were 
applied in a r andomized compl ete bl ock design wi th four repli cations. Winter 
wheat (hard red var. Ute) was planted on September 22, 1986 at a rate of 60 
lb/a on noni r rigated cropland . 

Herbic ides were appl i ed on April 1, 1987 as postemergence applications 
us ing a CO2 pressuri zed bicycle sprayer using 8002 nozzles at a rate of 20 
galla (187L/ ha) and a pressure of 30 ps i (207 kPa) . Treatment plots were 10 
feet wi de and 30 fee t long. Soil was a s11 t loam t'li th a pH of 7.2 and 
organic matter cont ent of 1. 1%. Pinnate tansymustard was 2 t o 3 inches in 
diameter and tumble mustard was 1 t o 2 ' nches in di ameter at t he time of 
appl ication. Wint er wheat was 2 to 3 i nches tal l and tillering. Visual 
evaluations we re made on April 23 and May 27 . 

Weed control res ults are given in Table 2. (Un iv . of Idaho Cooperative
Extens ;o Service, Twin Falls , 10 83301) 

Tabl e 1. Applicat ion data for weed cont rol in winter wheat 

Dat e of appl icat ion 4/ 01/87 
Ai r temperature (F) 64 
Soil temperature @ surface (F) 77 
Soi l t emperature @8 cm (F) 52 
Re l ati ve humidi ty (%) 66 
Dew present none 
Wind (mph) 4 
Cloud cover (%) o 
pH 7. 20 
OM (% ) 1. 08 
soil t exture silt l oam 
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Table 2. Bromoxynil, sulfonyl-urea tank mixes in winter wheat 

Control 

May 27 

Treatment l Rate DESPI DESPI SSYAL 

(lb a.i./A) -------------(%}----------

Check 0 0 a a 
Bromoxynil 0.25 50 60 44 
Bromoxynil 0.50 60 13 56 63 
Dicamba 0.125 69 76 71 19 
DPX-M6316 + Surf. 3 0.0156 16 93 80 
DPX-L5300 + Surf. 0.0156 95 92 91 86 
DPX-R9614 + Surf. 0.0156 49 59 38 56 
Bromoxynil + DPX-M6316 + Surf. 0.25 + 0.0018 56 84 71 80 
Bromoxynil + DPX-M6316 + Surf. 0.25 + 0.0156 59 83 66 81 
Bromoxynil + DPX-L5300 + Surf. 0.25 + 0.0018 91 81 90 15 
Bromoxynil + DPX-L5300 + Surf. 0.25 + 0.0156 91 95 95 86 
Bromoxynil + DPX-R9614 + Surf. 0.25 + 0.0078 15 92 61 84 
Bromoxynil + DPX-R9614 + Surf 0.25 + 0.0156 88 94 84 94 
2,4-0 amine 0.50 85 90 89 93 
2,4 amine + DPX-L5300 + Surf. 0.25 + 0.0156 91 98 99 99 

LSD (0.05) 24 21 20 

1 Treatments applied April 1 when the wheat was 2 inches ta11 and the 
2 broadl eaf weeds were 1 inches in diameter. 

DESPI pinnate tansymustard 
SSYAL = tumble mustard 

3 Surfactant ( II) 0.25% v/v 
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es , 
Miller, S.D. Research plots were 

evaluate the cacy SMY-1500 for 
downy brome control in winter wheat when appli at several sta . Winter 
wheat (var. Thunderbird) was seeded in a sandy loam soil (72% sand, 18% silt 
and 10% cl ) with 1.6% organic matter and a 7.5 pH September ,1986. The 
herbicide tments were appli broadcast with a CO 2 suri six-nozzle 
knapsack sprayer delivering 20 gpa 40 psi September 26 (air temp 70 F, 

ative humidity 45%, wind N 8 mph, sky partly cloudy and soil temp - 0 inch 
80 F, 2 inch 60 F and 4 inch 55 F) to 2 to 3-1 winter wheat and 1 2-1 
downy brome and October 29, 1986 (air temp 68 F, rela ve humidity 34%, wind 
calm, sky clear and soil temp - 0 inch 71 F, 2 inch F and 4 inch F) to 2 

3 tiller winter wheat and 2 tiller downy brome. Plots were established on 
non-irrigated land and were 9 by 30 with repli ions arranged in a 
randomized compl block. Visual weed control and crop damage evaluations 
were made April 29, 1987. Downy brome (BROTE) and tansymustard (DESPI) i 
tations were moderate but variable throughout the experimental area. 

SMY-1500 reduced winter wheat stand 40% when applied at 2.0 lb/A to 2 to 
leaf winter wheat. ight stand loss (10% or less) was observed with 

SMY-1500 at of 1.0 to 1.5 lb/A. Downy brome and tansymu control 
with SMY-1500 was 87% or greater regardless of or rate of appli on. 
Weed control with SMY-1500 at 1.0 lb/A tended as plant maturity 
increa (Wyoming Agric. Exp. Sta., Laramie, WY 82071 .) 

Downy brome control in winter wheat 

Rate injury stand red BROTE DESPI 
lb ai/A % % % % 

SMY-1500 1.0 0 2 97 95 
SMY-1500 1.25 0 7 100 100 
SMY-1500 1.5 2 10 100 100 
SMY-1500 2.0 8 40 100 100 

SMY-1500 1.0 0 0 90 87 
SMY-1500 1.5 0 5 97 97 
SMY-1500 + metribuzin 1.0 + 0.063 0 7 100 100 
SMY-1500 + metribuzin 1.25 + 0.063 0 10 100 100 

weedy check ------------ 0 0 0 0 

1 T .2 reatments applled 26 and October 1986 
3Wheat injury and stand reduction (red) visually evaluated April 1987 

Weed control visually evaluated April 29, 1987 
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Downy brome control in winter wheat. Miller, S.D . and J .M. Krall . 
Research plots were established at the Archer Research and Extension Center, 
Archer, WY . to evaluate the efficacy of herbicide treatments for downy brome 
control in winter wheat when app lied at several stages . Winter wheat (var. 
Buckskin) was seeded in a loam soil (46% sand, 28% silt and 26% 'clay) with 
1.3% organic matter and a 7.3 pH September 11, 1986. The herbicide treatments 
were app l ied broadcas t wi th a CO 2 pressurized six-nozzle knapsack sprayer 
delivering 20 gpa at 40 psi September 18, 1986 (ai r t emp 65, relative humidity 
45%, wind SE 10 mph, sky cloudy and soi l temp - 0 inch 65 F, 2 inch 62 F and 4 
inch 64 F) to emerging winter wheat and 1 t o 2-1eaf downy brome; October 25, 
1986 (air temp 55 F, relative humidity 37%, wind NW 10 mph, sky clear and soil 
temp - 0 inch 58 F, 2 inch 44 F and 4 inch 40 F) to 3 to 4-1eaf winter wheat 
and 3-1eaf downy brome or April 7, 1987 (air temp 53 F, relative humidity 19%, 
wind SE 10, sky partly cloudy and soil temp - 0 i nch 64 F, 2 inch 52 F and 4 
inch 45 F) to 4 tiller wi nt er wheat and 1 to 2 tille r downy brome . Plots were 
establi shed on non-irrigated l and and were 9 by 30 ft with three replications 
arranged in a randomized compl ete block. Visual weed control and crop damage 
evaluations were made April 29, winter wheat heigh t mea su red June 23 and plots 
harvested July 27, 1987. Downy brome infes ta tion s were heavy and uniform 
throughout the experimental area. 

Winter wheat injury and stand loss was evident with 1 to 2-1eaf applica
tions of DPX-R7910 at 2 l b/A , SMY 1500 combinat i ons with me tri buzin at 0.063 
and 0.125 lb/A. or metr i buz in alone at 0.25 lb/A . The only treatment causing 
injury and stand loss at the 3 t o 4-1eaf stage was metribuzin alone at 0.25 
lb/A. All herbicide treatment s increased winter wheat yields when compared to 
the weedy check. Winter wheat yields were generally highest with the 1 to 
2-leaf applications. Downy brome (BROTE) control ranged from 80 to 99%at the 
1 to 2-1eaf stage, 57 to 77 %at the 3 to 4-1eaf stage and 50 to 67%at the 1 
to 2 til l er stage . (Wyoming Agric. Exp. Sta. ~ Laramie , WY 82071 SR 1493 . ) 
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Downy brome control in winter wheat 

2 3
Winter wheat Control 

Rate injury stand red height yield BROTE 
Treatment

1 
lb ai/A '16 '16 inches bu/A 9c, 

1 to 2-leaf downy brome 
DPX-R7910 (wp) 0.75 2 o 30 23 92 
DPX-R7910 (wp) 1.0 2 o 30 24 95 
DPX-R7910 (wp) 1.5 3 5 30 23 99 
DPX-R7910 (wp) 2.0 10 15 30 21 99 
DPX-R7910 (df) 0.75 o o 29 23 80 
DPX-R7910 (df) 1.0 o o 30 24 88 
DPX-R7910 (df) 1.5 o 5 29 25 95 
DPX-R7910 (df) 2.0 3 10 30 23 98 
SMY-1500 0.75 o o 29 23 85 
SMY-1500 1.0 o o 30 23 93 
SMY-1500 1.25 o o 28 24 96 
SMY-1500 + chlorsulfuron 1.0 + 0.016 o 3 29 25 88 
SMY-1500 + metribuzin 0.5 + 0.125 2 5 29 23 92 
SMY-1500 + metribuzin 0.75 + 0.063 2 5 30 22 94 
SMY-1500 + metribuzin 1.0 + 0.063 7 12 29 22 95 
SMY-1500 + metribuzin 0.75 + 0.063 + 

+ chlorsulfuron 0.016 2 13 29 21 92 
metribuzin 0.25 7 15 29 21 85 

3 to 4-leaf downy brome 
SMY-1500 1.0 o o 29 20 65 
SMY-1500 1.25 o o 28 21 70 
SMY-1500 + chlorsulfuron 1.25 + 0.016 o o 28 20 68 
SMY-1500 + metribuzin 0.5 + 0.125 o o 28 20 57 
SMY-1500 + metribuzin 0.75 + 0.063 o o 28 19 67 
SMY-1500 + metribuzin 1.0 + 0.063 o o 28 19 77 
metribuzin 0.25 7 7 28 18 70 

1 to 2-tiller downy brome 
SMY-1500 1.25 o o 27 12 50 
SMY-1500 + metribuzin 1.25 + 0.063 o o 28 14 57 
SMY-1500 + metribuzin 1.25 + 0.125 o o 28 14 67 

weedy check o o 25 5 o 

1 
Treatments applied September 18, 1986, October 25, 1986 and April 7, 1987; wp = wettable powder 
and df = dry flowable 

2Wheat injury and stand reduction (red) visually evaluated April 29, plant height measured 
3June 23 and plots harvested July 27, 1987 

Weed control visually evaluated April 29, 1987 
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Jointed goatgrass control in winter wheat. Miller. S.D. and J.M. Krall. 
Research plots were establ i shed near Lingle, WY, to evaluate the efficacy of 
SMY - 1500 for jointed goatg ra ss control in winter wheat when applied at several 
stages. Winter wheat (var. Buc kskin) was seeded in a sandy loam soil (72% 
sand, 18% silt and 10% clay) with 1.4% organic matter and a 7.2 pH September 
8, 1986 . The herbicide treatments were applied broadcast with a CO2 pressur
ized si x-nozz l e knapsack sprayer delivering 20 gpa at 40 psi September 26 (air 
temp 65 F, relative humidity 30%, wind Wat 6 mph, sky partly cloudy and soil 
temp - 0 inch 60 F. 2 inch 58 F and 4 inch 58 F) to 2 to 3-1eaf wheat and 1 to 
2-leaf jointed goatgrass and October 29, 1986 (air temp 59 F, relative humid
ity 47%, wi nd calm, sky clear and soil temp - 0 inch 58 F. 2 inch 52 F and 4 
inch 51 F) t o 3 to 4 till er wheat and 2 to 3-leaf jointed goatgrass. Plots 
were established on non-ir riga t ed l and and were 9 by 30 ft with three replica
tions arranged in a randomi zed complete block. Visual weed control and crop 
damage evaluations were made Apr i l 29, winter wheat height measured July 12 
and pl ot s harvested July 13, 1987. Jointed goatgrass and tansymustard infes
tations were moderate and uniform throughout the experimental area. 

SMY - 1500 at rates of 1. 25 lb/ A or hi gher caused slight wheat injury (less 
than 10%); however, neither stand or yie ld were reduced. Jointed goatgrass 
(AEGCY) control with SMY-1500 decreased as plant maturity increased; however, 
tansymustard (OESPI) con trol wa s similar at both stages of application. 
(Wyoming Agric. Exp. Sta ., Laramie, WY 82071 SR 1492.) 

Jointed goatgrass control in winter wheat 

2 3
Winter wheat Control 

Rate i nj ury stand red height yield AEGCY DESPI
1

Treatment lb ai/A % 96 inches bulA % % 

1 to 2-leaf jointed 90atgrass 
SMY-1500 
SMY-1500 
SMY-1500 
SMY-1500 

2 to 3-leaf jointed goatgrass 
SMY-1500 
SMY-1500 
SMY-1500 + metribuzin 
SMY-1500 + metribuzin 

weedy check 

1.0 0 
1.25 2 
1.5 5 
2.0 8 

1.0 0 
1.5 3 
1.0 + 0.063 0 
1.25 + 0.063 3 

------------ 0 

0 
0 
0 
0 

32 
32 
31 
32 

47 
48 
44 
43 

88 
92 
95 
99 

0 
0 
0 
0 

33 
33 
33 
33 

50 
50 
50 
50 

73 
85 
83 
83 

0 33 47 0 

88 
91 
92 
99 

85 
90 
95 
95 

0 

1 .
2Treatments applled September 26 and October 29, 1986 
Wheat injury and stand reduction (red) visually evaluated April 29. plant height measured 

3July 12 and plots harvested July 13. 1987 
Weed control visually evaluated April 29. 1987 
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Weed control in winter wheat with CGA-131036. Miller, S.D. and J.M. 
Krall. Research plots were established at the Archer Research and Extension 
Center, Archer, WY, to evaluate weed control and winter wheat tolerance with 
pre and postemergence applications of CGA-131036. Plots were established on 
non-irrigated land and were 9 by 30 ft in size with three repl ications 
arranged in a randomized complete block. Winter wheat (var. Buckskin) was 
planted in a loam soil (46% sand, 28% silt and 26% clay) with 1.2% organic 
matter and a 7.3 pH September 10, 1986. Herbicide treatments were applied 
broadcast with a CO 2 pressurized six-nozzle knapsack sprayer delivering 20 gpa 
at 40 psi September 10, 1986 (air temp 58, relative humidity 41%, wind SE 3 
mph, sky cloudy and soil temp - 0 inch 64 F, 2 inch 62 F and 4 inch 61 F) 
preemergence to winter wheat and tansymustard; October 25, 1986 (air temp 52 
F, relative humidity 37%, wind calm, sky cloudy and soil temp 0 inch 54 F, 2 
inch 50 F and 4 inch 50 F) to 3 to 4-leaf winter wheat and emerging tansy
mustard or April 23, 1987 (air temp 68 F, relative humidity 30%, wind SE at 5 
mph, sky partly cloudy and soil temp - 0 inch 75 F, 2 inch 56 F and 4 inch 52 
F) to 6 tiller winter wheat and 3 to 6 inch tansymustard. Visual weed control 
and crop damage evaluations were made June 4, winter wheat height measured 
June 23 and plots harvested July 27, 1987. Tansymustard infestations were 
moderate and uniform throughout the experimental area. 

Slight winter wheat injury (less than 10%) was observed with several 
treatments; however, winter wheat stand or height was not affected. Winter 
wheat yields generally reflected weed control and were 3 to 7 bu/A higher in 
herbicide treated plots than in the weedy check plots. Tansymustard (DESPI) 
control was excellent with all treatments. (Wyoming Agric. Exp. Sta., 
Laramie, WY 82071 SR ~.) 
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Weed control in winter wheat with CGA-131036 

. 2
Wlnter wheat Control 

Rate injury stand red height yield DESPI 
Treatment

1 
lb ai/A % % inches bu/A % 

Preemergence 
CGA-131036 0.009 3 o 29 38 100 
CGA-13"i036 0.018 3 o 30 34 100 
chlorsulfuron 0.018 7 o 29 34 100 

Fall post 
CGA-131036 + s 0. 009 o o 30 36 100 
CGA-131036 + 5 0 .. 018 2 o 30 36 100 
chlorsulfuron 0.01 8 o o 31 36 100 

Fan/spr ing post 
CGA-131 036 + s/CGA-131036 + s 0. 009/0.009 o o 31 38 100 

Spri n9 post 
CGA-131036 + s 0.009 o o 31 38 95 
CGA-131036 + s 0.013 o o 30 37 100 
CGA-131036 + s 0.018 o o 31 37 100 
CGA-131036 + terbutryn + s 0 .013 + 0.13 2 o 31 35 100 
CGA-131036 + bromoxynil + s 0 . 009 + 0.125 o o 31 36 98 
CGA-131036 + bromoxynil + s 0.018 + 0.125 o o 31 35 100 
CGA-131036 + 2.4-D (DMA) + s 0.009 + 0.25 3 o 30 36 100 
CGA-131036 + 2,4-D (DMA) + s 0. 01 8 + 0.25 7 o 29 36 100 
CGA-131036 + dicamba + s 0. 009 + 0.063 o o 31 36 100 
CGA-131036 + dicamba + s 0.018 + 0.063 7 o 31 37 100 
CGA-131036 + SMY  1500 -I s 0.009 + 1.0 2 o 30 36 100 
CGA-131036 + SMY-1500 + s 0.018 + 1. 0 8 o 30 36 100 
chlorsulfuron + s 0.018 o o 32 35 100 

weedy check o o 29 31 o 

lTreatments applied September 10, 1986, October 25, 1986 and April 23, 1987; s = X-77 at 0.25% v/v 
and DMA = dimethylamine 

2Wheat injury and stand reduction (red) visually evaluated June 4, plant height measured June 23 
and plots harvested July 27, 1987 

3Weed control visually evaluated June 4, 1987 
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Tansymustard control in winter wheat. Miller, S.D. and J.M. Krall. A 
series of postemergence herbicide treatments were applied near Chugwater, WY, 
to evaluate ir veness for tansymustard control in winter wheat. 
Winter wheat (var. Buckskin) was seeded in a sandy loam soil (65% sand, 20% 
silt 15% clay) with 1.4% organic matter and a 7.7 pH September 3, 1986. 
Plots were 9 by 20 ft with three replications arranged in a randomized com
plete block. The herbici were applied broadcast with a CO 2 pressurized 
six-nozzle knapsack sprayer delivering 20 gpa at 40 i April 24. 1987 (air 
temp 76 F, ve humidity 30%, wind SWat 4 to 7 mph, sky clear and 1 
temp - 0 inch 84 F, 2 inch 72 F and 4 inch 58 F) to 4 tiller winter wheat and 
4 to 8 inch tansymustard. Visual weed control, crop damage and height 
measurements were made 15 and pl harvested July 23, 1987. Tansy-
mustard (DESPI) infestations were heavy and uni rm throughout experi
mental area. 

Slight wheat injury ( or less) was observed th several treatments. 
Chlorsulfuron or metsulfuron in combination with cyanazine redu winter 
wheat stand 8 and 5%, ively. Herbie; i wi 
wheat yields 6 to 13 bulA compared to the weedy check and yield increases were 
generally related to tansymustard control. Tansymustard control exceeded 
with all treatments containing chlorsulfuron or metsulfuron. (Wyoming Agric.
Exp. Sta., Laramie, WY 82071 SR ) 
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control in winter wheat 

Control________~~~~~~_______ 
Rate yield DESPI 

Treatment
1 

lb ai/A inches bu/A % 

clopyralid + 0.06 + 0.38 o o 32 20 57 
clopyralid + 2,4-D + dicamba 0.06 + 0.38 + 0.06 3 o 31 22 57 
clopyralid + 2,4-D + picloram 0.06 + 0.38 + 0.02 3 o 31 23 57 
clopyralid + 2.4-D + chlorsulfuron 0.06 + 0.38 + 0.005 o o 31 25 83 
clopyralid + 2,4-D + metsulfuron 0.06 + 0.38 + 0.004 o o 32 24 82 
cl id + 2,4-0 + CGA-131036 0.06 + 0.38 + 0.005 o o 32 25 88 
XRM-4813 0.52 o o 32 23 70 
picloram + 2,4-0 0.02 + 0.38 a o 31 24 77 
picloram + MCPA 0.02 + 0.38 3 o 30 20 63 
picloram + chlorsulfuron 0.02 + 0.004 3 o 31 25 81 
picloram + chlorsulfuron 0.02 + 0.008 5 o 31 25 87 
chlorsulfuron + s 0.008 o o 32 25 87 
chlorsulfuron + 5 0.015 o o 32 26 92 
chlorsulfuron + cyanazine + s 0.015 + 0.45 3 8 32 24 95 
chlorsulfuron + cl id + s 0.015 + 0.06 o o 31 25 83 
chlorsulfuron + clopyralid + s 0.015 + 0.125 o o 32 24 83 
metsulfuron + s 0.004 o o 32 25 83 
metsulfuron + s 0.008 a o 32 27 87 
metsulfuron + ne + s 0.004 + 0.45 2 5 32 25 80 
metsulfuron + clopyralid + s 0.004 + 0.125 o o 31 24 82 
metsulfuron + 2,4-D + s 0.004 + 0.38 o o 31 27 90 
metsulfuron + 2 + S 0.008 + 0.25 o o 31 26 96 
metsulfuron + dicamba + s 0.004 + 0.06 3 o 32 27 83 
2,4-0 0.75 o o 31 24 73 

weedy check o o 32 14 o 

'r . A 1 Ireatments applled pri 24, 1987 and s X-77 at 0.25\ v v 
2Wheat injury, stand reduction (red) and plant height determined June 15 and plots harvested 

y 23, 1987 
control visually evaluated June 1 1987 



were weed control 
tolerance in 'Yecora Rojo' wheat at the UC Davis Experimental Farm, 
County. Wheat was drill 13 November 1986 at 100 lb/A. Treatments 

1987, when wheat had 3 to 5 tillers, with a 
sprayer calibrated at a total spray volume of 20 spa at 

Temperature at application was approximately 50 F. Plots were 10 ft by 20 ft, 
in a randomized complete block design. Treatment effects were 

visually evaluated 15 March, and wheat was harvested 9 July. Weeds 
present in the field included coast fiddleneck (AMSIN), 
(CAPBP), common chickweed (STEME), henbit (LAHAM), common 
wild radish (RAPRA), and miners lettuce (CLAPE). 

The experimental chemical AC-222,293, primarily a wild oat herbicide, 
(70%) to excellent (100$) control of wild 

radish, and henbit at rates of O. to 0.5 A tank mix of AC-222,293 
with bromoxynil + MCPA (0.38 + 0.5 + 0.5 Ib/A) controlled these weeds, plus 
fiddleneck and groundsel, as did bromoxynil + MCPA (0.5 + 0.5 Ib/A) alone. 
Tank mixes of AC-222,293 with chlorsulfuron (0.38 Ib/A + 0.5 ) and DPX

16 (0.38 + 0.5 oz/A) controlled all es, as did DPX
R9674 at rates of 0.1 to 0.5 oz/A. DPX-M6316 alone to 1.0 oz/A) 

inconsistent control at the lowest rate applied, but controlled all 
at rates. CGA-131 (0.0132 and O. Ib) controlled all 

species at both rates but may have been inconsistent on henbit. Ethiozin (BAY 
SHY 1500)( 1.0 Ib/A) and ethiozin + metribuzin (1.0 Ib/A + 2.0 oz/A) controlled 
all ; their control of minerslettuce was inconsistent. 

of the treatments produced any visible crop injury. may 
have reduced yields at high rates, but results were inconsistent. Yield of 
vsheat treated with ethiozen + metribuzin (1.0 Ib/A + 0 oz/A) was reduced 

to that of ethiozen (1.0 Ib/A) alone, though weed control was not 
different. Low from treated with the low rate of 

Ib/A) or with bromoxynil + MCPA (0.5 + 0.5 Ib/A) are attribu
relatively poor weed control. (University of California Cooperative 

Extension, Davis, CA 95616) 



Table. Evaluation of broadleaf weed control and effect on wbeat yield for 20 herbicide treatments in wheat 
at the UC Davis campus, Yolo County 

Rate Evaluati on f or weed control, 3/15/81' Yield (lb/A) , 2 
Herbicide (ai/A) AHSIN CAPBP STEHE LAHAM SENVU RAPRA CLAPE Signi ficance 

DPX-M6316 
DPX-M6316 
DPX-M6316 
DPX-M6316 

0.25 oz 
0.375 oz 
0.5 oz 
1.0 oz 

10 
10 
10 
10 

9 
10 
9 

10 

7 
9 
9 

10 

6 
7 

10 
7 

9 
9 

10 
10 

9 
8 
9 
9 

10 
10 
10 
10 

4893.75 
5220.5 
4968.5 
5274.75 

ABCDE 
ABCD 
ABC DE 
ABCD 

DPX-R9674 
DPX-R9674 
DPX-R9674 
DPX-R9674 

0.1250z 
0.25 oz 
0.3750z 
0.5 oz 

10 
10 
10 
10 

10 
10 
10 
9 

10 
10 
10 
10 

10 
10 
10 
10 

10 
9 

10 
10 

8 
9 
9 
8 

10 
10 
10 
10 

5860.25 
5138.75 
4328.75 
5356.75 

ABC 
ABCD 

DE 
ABCD 

w 
U1 
~ 

AC-222,293 
AC-222,293 
AC-222,293 
AC-222,293 

+ MCPA 
AC-222,293 
AC-222,293 

+ bromoxynil 

+ chlorsulfuron 
+ DPX-M6316 

0.25 lb 
0.38 lb 
0.5 lb 
0.38 + 0.5 

+ 0.5 lb 
0.38 lb + 0.5 oz 
0.38 lb + 0.5 oz 

2 
5 
1 

10 

10 
10 

7 
10 
10 
10 

10 
10 

o 
o 
o 
o 

10 
10 

7 
10 
10 
10 

10 
7 

o 
o 
o 
7 

10 
9 

10 
10 
10 
9 

9 
10 

o 
o 
o 
o 

10 
10 

3675.25 
4900.5 
5206.75 
4603.25 

4968.75 
6119.0 

E 
ABCDE 
ABCD 

CDE 

ABC DE 
A 

CGA-131036 
CGA-131036 
ethiozin 
ethiozin + metribuzin 

0.0132 lb 
0.0263 lb 
1.0 lb 
1.0 lb + 2.0 oz 

10 
10 
10 
7 

9 
10 
10 
10 

10 
10 
10 
10 

10 
5 

10 
10 

9 
10 
o 
3 

9 
9 

10 
9 

10 
10 
6 
7 

4859.75 
5479.0 
6043.75 
4356.25 

ABCDE 
ABCD 
AB 

DE 

bromoxynil + MCPA 
unweeded control 

0.5 + 0.5 lb 10 
o 

9 
2 

o 
o 

7 
7 

7 
o 

7 
2 

o 
o 

4192.75 
4743.75 

DE 
BCDE 

1Evaluations conducted on a scale of 0 to 10, where 0 = no weed control and 10 = complete control. 
2Significant difference at the 5% level; values followed by the same letter are not significantly different. 

All values average of 4 replications. 



Stahlman, 
ished the 

, Torr ngton, WY, to eval winter 
cul var response to 11 or spring SMY-1500 and/or metribuzin applica

ons. Winter wheat cultivars were seeded in a sandy loam soil (70% sand, 17% 
silt and 13% clay) with 1.2% organic matter and a 7.7 pH October 4, 1986. 
Herbici were applied broadcast with a tractor mounted sprayer 

ivering 20 gpa at 30 psi November 2, 1986 (air temp 50 F, relative humidity
30%, wind calm and sky clear) to 2 to 3-1 nter wheat and March 26, 1987 
(air temp 45 F, relative humidity 62%, wind Wat 2 mph and sky clear) 3 to 
4 tiller winter wheat. Plots were lished under irrigation in an area 
with relatively little weed pressure. All plots were sprayed with bromoxynil 
for broadl weed control. Plots were 8 by 20 with four replications 
arranged in a split block. Visual crop damage ratings were made May 7 and 
plots harvested July , 1987. 

Wheat injury and stand reduction with SMY-1500 and/or metribuzin was 
generally with fall than ing application. Vona and ngs were more 
susceptible to 1500 and/or metribuzin than the other cul vars tested. 
Fall application of SMY-1500 1.5 lb/A caused the greatest injury, stand 
loss and yi d reduction. For example, fall application SMY-1500 at 1.5 
lb/A redu yield Vona 19% and Wings 14% compared to their respective 
u check. (Wyoming Agric. . Sta., e, WY 82071 SR 1491.) 

355 




Winter wheat response to SMY-1500 and metribuzin 

Rate Cu1ti var 
1

Treatment 1b ai/A Buckskin Vona Brule Hail Wings Hawk Centurk 78 Cheyenne Archer 

- - no __ - - - - - % injury
2 .. - .. - - - - - .. .. - - - .. 

SMY-1500 (f) 1.5 4 16 6 6 14 4 3 3 4 
SMY-1500 + metribuzin (f) 1.0 + 0.i25 13 6 5 12 4 5 3 
metribuzin (f) 0. 25 4 6 4 4 8 4 5 3 
SMY-1500 (sp) 1.5 6 4 5 8 0 5 4 
SMY-1500 + metribuzin (sp) 1.0+0.125 1 3 0 3 0 0 0 
metribuzin (sp) 0. 25 3 3 3 5 1 0 3 0

2- - - .. .. - .. - - % stand reduction - - - - - - .. .. 
SMY-1500 (f) 1.5 8 35 15 11 30 5 1+ 8 
SMY-1500 + metribuzin (f) 1.5 + 0.125 26 9 4 20 5 12 5 3 
metribuzin (f) 0.25 5 13 8 4 9 4 10 6 3 
SMY-1500 (sp) 1.5 3 11 2 4 8 0 5 4 

w 
<.n SMY-1500 + metribuzin (sp) 1.5 + 0.125 1 4 0 3 1 0 3 0 0 
en 

metr ~ buzin (sp) 0.25 3 6 3 3 5 1 0 0 
.. .. - - .. - - - - - - - yield bu/A

2 
- ------- - - - .. 

SMY-1500 (f) 1. 5 64 68 73 70 65 76 65 53 69 
SMY-1500 + metribuzin (f) 1.5 + 0.125 62 75 78 71 69 80 67 51 75 
metribuzin (f) 0.25 61 73 76 68 68 73 65 56 69 
SMY-1500 (sp) 1.5 62 76 76 69 73 76 69 55 72 

SMY-1500 + metribuzin (sp) 1.5 + 0.125 62 85 78 73 75 79 69 53 73 
metribuzin (sp) 0 . 25 63 86 78 73 76 79 70 53 74 

untreated check 63 84 77 71 76 78 68 54 72 

l Fa11 (f) treatments applied November 2, 1986 and spring (sp) treatments March 26, 1987 
2Crop damage evaluations were made May 7 and plots harvested July 16, 1987 



wild oat and broadleaf weed control in winter wheat. 
Swensen, J.B., and D.C. Thill. The objective of thi s study 
was to determine the effects of tank mixing broadleaf herbicides 
with diclofop on wild oat control in winter wheat. The trial 
was in a commercial stand of 'stephens' winter wheat located one 
mile east of Moscow, Idaho. Soil at the site was a silt loam 
with 4.4 % organic matter, pH 6.6, and CEC of 26.2 meq/100g. 
Each treatment area measured 10 by 30 ft and the expe rimental 
design was a randomized complete block with four replications. 

Treatments were broadcast on April 18, April 24 , and May 2 
when wild oat plants were in the 3-leaf, 4-leaf, and 2-tiller 
stages of development~ respectively. wi l d oat populations 
averaged 13 plants/ft. Other weed populati ons and growth 
stages are noted in Table 1. Environment al conditions at the 
time of application are listed in Table 2. 

Browning of wheat leaves, mostly at tips and margins was 
scored May 6 as percent of total leaf area discol ored. Weed 
control relative to the untreated check was eva luated May 6, 
May 23 , and July 3 for wild oat, mayweed chamomile, and wild 
buckwheat control. Plots were harvested wit h a Rage small plot 
combine July 28, and the seed dried and weighed.

Leaf area showing browning was significantly greater than 
the untreated check in plots treated with HOE7125 and with 
difenzoquat (Table 3). The remaining treatments resulted in 
browned areas similar to the check plots. 

Diclofop controlled wild oat seedl ings best when applied 
at a rate of 0.75 Ib ai/a with crop oil at the 4-leaf stage on 
April 24 (Table 3). within the diclofop tank mixtures applied 
at the 4-leaf stage, only bromoxynil at a rate of .4 Ib ai/a 
resulted in reduced wild oat control compared to diclofop plus 
crop oil, and then only at the earliest evaluation (May 6). By 
July 3 all diclofop tank mixtures applied on April 24 resulted 
in wild oat control equal to diclofop plus crop oil. HOE7125 
applied at the 2-tiller stage of wild oat development on May 2 
resulted in poorer wild oat control than either diclofop or 
difenzoquat applied at the 4-leaf stage. 

Diclofop applied to wild oat at the 3-leaf s t age on April 
18 tended to result in poorer control than equivalent 
applications on April 24 (Table 3). However, these diff erences 
were significant only with the diclofop plus bromoxynil tank 
mixture at , the last two evaluations (May 23 and July 3). As 
with the April 24 applications, best wild oat control within 
treatments applied on April 18 resulted from diclofop at .75 Ib 
ai/a plus crop oil. At the May 6 evaluation, all tank mixed 
combinations with diclofop applied on April 18 resulted in 
reduced wild oat control compared to diclofop with crop oil and 
no broadleaf herbicide. In later evaluations on May 23 and 
July 3, wild oat control in tank mixed combinations with 
thiameturon and bromoxynil improved relative to diclofop with 
crop oil. However, reduced wild oat control persisted in 
combinations containing chlorsulfuron and DPX-R9674. 

Mixtures containing thiameturon, DPX-R9674, chlorsulfuron, 
or CGA13I03 applied on either April 18 or April 24 resulted 
in good to excellent control of mayweed chamomile (Table 4). 
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When evaluated on May 23, mayweed chamomile control was better 
in these treatments than with bromoxynil alone. Control of 
wild buckwheat was generally poor. Only bromoxynil applied on 
April 18 resulted in good control. 

Seed yield of winter wheat ranged from 4000 to 5100 lbs/a 
and was not correlated with either wild oat or broadleaf weed 
control (Table 4). Variability in seed yield was probably the 
result of variability in wheat stand and edapic factors. 
(Idaho Agricultural Experiment station, Moscow, Idaho 83843) 
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Table 1 . Crop and weed population densities and growt h stages 
at t i mes of application. 

Common name April 18 April 24 May 2 

(Bayer code) Density1/ stage Density stage Dens i ty stage 

winter wheat 14 4-til 14 5-til 14 5-til 
(TRZAK) 

wi ld oat 13 3- 1f 12 4-l f 13 5-1f 
(AVEFA) 

mayweed camomile 2.3 2- 1£ 3 . 0 3-1£ 2.3 4-lf 
(ANTCO) 

~21 wi l d buckwheat 1.3 3-1f 
(POLCO) 

1/ population density in p1antsjft2 • 
2/ Data not taken. 

Table 2 . Environmental data duri ng broadcast ap1ications. 

Appl ication date 

April 18 April 24 May 2 

Air temperature (F) 40 62 49 
Soil temperature (F) 40 58 58 
RH ( %) 
Cloud cover 

60 
100 

75 
0 

60 
80 

Wind s peed (mph ) 
Rainfall (in . ) : 

3 5 1 

previous week . 1 7 .00 .20 
following week .00 .20 .10 

Surface moisture: 
soil 
l eaf 

dry 
dry 

wet 
wet 

wet 
dry 
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Ta b le 3. Pe rcent discolored leaf area in winter wheat and wild 
oat control observed May 6, May 23, and July 3, 1987. 

Wild oat Leaf Wild oat control 
Herbicide Rate stage at burn 

a pplication May 6 May 23 July 3 

(lb ai/a ) 	 ------------ % -----------
check 3 
d ic10fopl / 0.75 3 I f 4 73 83 86 
d i c 1ofop 1.0 3 I f 7 38 60 87 
d ic1ofop + 0 .80 3 I f 6 28 65 77 
bromoxyni1 	 0 .4 0 

I . 	 d ic1ofop + 0 .80 3 If 4 23 73 75 
bromoxyni1 + 0 . 40 
thiametu ron 0 . 0 08 

d i cIofop + 0 .80 3 If 3 43 70 76 
b r omoxyni1 + 0.40 
DPXR9674 0.008 

diclofop + 0. 80 3 If 2 20 53 48 
b romoxyni l + 0 .40 
chlorsu1 furon 0.008 

d ic1o fop + 0 .80 3 If 3 23 70 70 
b romoxynil + 0.40 
CGA1310 3 0 . 0 08 

d ic1ofop + 0 .75 3 If 3 33 75 85 
t h iameturon2/ 0.024 

d i c 1ofop 2/ 0. 75 3 If 3 28 70 68 
DPXR967i/ 0.016 

d ic1ofop 0.75 4 If 4 83 90 99 
d ic1ofop 1.0 4 If 7 60 83 97 
diclofop + 0 .80 4 If 5 40 85 98 

bromoxyni1 0. 40 
diclofop + 1 .0 4 If 4 70 88 98 

t h iametu ron2/ 0. 024 
d ic1ofop 2/ 1 .0 4 If 5 73 88 88 

DPXR9674 0.016 
dic1o fop + 1 .0 4 If 4 63 90 98 

c h 1orsu1 f uron2/ 0 .012 
d ic1ofop + 1.0 4 If 4 68 88 99 

bromoxyni1 + 0. 25 
thiameturon 0.01 6 

HOE7125 0. 134 2 til 11 18 73 78 

HOE7 125 0.107 2 til 10 18 63 67 

di fenzoquat2/ 1.0 4 If 9 53 88 98 


LSD (0.05) 5 27 16 17 

1/ Applied with 0.625% v/v Moract crop oil concentrate. 

2/ Applied with 0.25% v/v Cenex surfactant. 
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Table 4 . Broadleaf weed cont rol of mayweed chamomile (ANTCO) 
and wild buckwhe at (POLCO) in wint er wheat at t wo obse rvation 

dates, and seed yield of winter wheat. 

Weed control 
Wild oat Seed 

Herbicide Rate stage at May 23 J uly 3 yield 
appl i cation 

ANTCO POLCO ANTCO 

(lb ai/a) -------- , ------- Ib/a 

4434~~~~~fOp1/ 0 . 75 3 1f 18 8 o 5131 
diclofop 1. 0 3 1f 18 60 38 4511 
diclofop + 0.80 3 1f 48 85 79 4441 

bromoxynil 0.40 
d iclofop + 0.80 3 I f 85 6 93 4213 

bromoxynil + 0.40 
t hiameturon 0.008 

d i clofop + 0.80 3 If 88 5 93 4741 
bromoxyni1 + 0.40 
DPXR9674 0.008 

d i clofop + 0.80 3 If 89 6 1 00 5145 
bromoxynil + 0.40 
chlorsulfuron 0.008 

diclofop + 0.80 3 If 58 40 87 4818 
bromoxynil + 0 . 40 
CGA13103 0.008 

diclofop + 2/ 0.75 3 If 70 22 91 4774 
thiameturon 0.024 

diclofop } / 0.75 3 If 68 29 93 4683 

d~~~~~~i/ g:~~6 4 If 15 19 25 4042 
diclofop 1.0 4 1f 13 15 10 4362 
d iclofop + 0.80 4 1f 69 40 89 4913 

bromoxynil 0.40 
dic10fop + 2/ 1 . 0 4 1f 53 30 90 5121 
thiameturon 0 . 024 

4, I f 88 5 95 4490d~~~~~~4}/ ~:g16 
diclofop + 1 . 0 4 If 78 13 10 0 4965 

chlorsu1furon2/0.Ol2 
d i clofop + 1.0 4 lf 88 5 1 00 4779 

b romoxynil + 0. 25 
thiametu ron 0.016 

HOE7125 0.134 2 ti l 40 29 7 8 4776 
HOE7l25 2/ 0. 107 2 t i l 23 10 70 4598 
difenzoquat 1 . 0 4 I f 63 5 85 4318 

LSD (0.05) 29 41 17 637 

1/ Applied with .625% v/v Moract crop oil concentrate. 
2/ Applied with .2 5% v/v Cenex surfactant. 
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Ivy1eaf speedwell control in winter wheat. Zamora, D. L. and D. C. 
Thill. Ivy1eaf speedwell (VERHE), henbit (LAMAM), field pennycress (THLAR), 
tumble mustard (SSYAL), and catchweed bedstraw (GALAP) control was evaluated 
in a herbicide screening trial conducted near Grangeville , Idaho. Treatments 
were applied to 'Dusty' wi nte r wheat on March 25 , 1987, using a C02 
pressurized sprayer calibrated to deliver 10 gpa at 3 mph and 40 psi. The 
wheat had 2 in long advent itious roots and ivy1eaf speedwell had four to six 
leaves at the time of applicati on. The experiment was a randomized complete 
block design with four repl icat ions and 10 by 30 ft plots. Weather and 
edaphic data are in Table 1. Weed control was evaluated visually May 7. 
Grain was harvested with a small plot combine on August 3 . 

Th ere were no differences among treatments for control of any species or 
grain yield (Tab le 2). Considerable variation in weed distribution and 
density obscured treatment diffe rences. Weed control was good to excellent 
for all species except catchweed bedst raw, which averaged only 65% . (Idaho 
Agricul tural Experiment Stati on, Moscow, 10 83843) 

Table 1. Application and soil data 

Date applied 3/25/87 
Method of app l ication broadcast 
Maxi mum/mini mum air temperature (F) 54/26 
Maximum/mini mum soil t empe rature (F) at 4 in 45/36 
Cloud cover (%) 
Wind speed (mph) 
Soil type 

o 
2-4 

silt loam 
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Table 2. Ivy1eaf speedwell control in winter wheat 

Weed control Grain 
Treatmentl Formulation Rate VERHE LAMAM THLAR SSYAL GALAP ~ield 

(lb ai/a) ---- --_._._--------( %) ----_ .. _- - _.- .----- - (bu/a) 

check 68 

me tri buz in + 
bromoxynil/MCPA 

75DF 
3EC 

0.25 
0.38 

99 93 100 99 61 10 

terbutryn 80WP 1.6 97 100 100 98 50 69 

terb utryn + 
HCPA amine 

80WP 
3.8EC 

0.8 
0.5 

99 95 100 100 74 76 

te rbutryn + 
thiameturon 

80WP 
75DF 

0.8 
0.016 

100 70 100 100 50 63 

terbutryn 
DPXR967 4 

+ 80WP 
75DF 

0.8 
0.016 

97 86 100 100 59 74 

terbutryn 
OPXE869B 

+ 80WP 
150F 

0.8 
0.016 

100 75 100 100 44 70 

metribuzin + 
thiameturon 

75DF 
750F 

0.25 
0.016 

93 99 99 93 73 76 

metribuzi n + 
OPXR9674 

750F 
750F 

0.25 
0.016 

95 99 -100 98 56 70 

metribuzin 
OPXE8698 

+ 75DF 
750F 

0.25 
0.016 

98 96 100 100 83 72 

diuron + 
thiameturon 

800F 
75DF 

0.6 
0.016 

94 88 100 100 68 75 

diuron + 
DPXR9674 

aOOF 
750F 

0.6 
0.016 

87 56 100 100 73 68 

diuron + 
DPXE86 98 

800F 
750F 

0.6 
0.016 

92 81 100 100 68 £>9 

diuron + 
bromoxyni1 

800F 
4EC 

0.6 
0.25 

92 94 95 100 93 72 

cyanazine + 
OPXR9674 

LSO(0.05) 

80WP 
750F 

0.45 
0.016 

96 

NS 

74 

NS 

100 

NS 

100 

NS 

51 

NS 

74 

NS 

Tank mixtures with th;ameturon, DPXR9674, and DPXE8698 were applied with 
0.25% v/v non;on;c surfactant. 
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Postemergence herbicid e application on three accessions of 
wild oat. Tapia L.S., C.A. Sattler, M.J. Dial and D.C. Thill. 
Thre e accessions of wi l d oat (AVEFA) common to Idaho were 
evalu a ted under gre e nhouse conditions for susceptibility to 
diclo f op. Two of the acce s s ions, one accession from Moscow and 
one f r om the Arbon Va l l ey o f s outheastern Idaho, are known to be 
susce p tible to stand a r d a pplication rates of diclofop. A third 
acce s sion from Bonners Ferry in northern Idaho is not exhibiting 
typic al symptomology o r cont r ol in spring cereals of the area. 
Two g reenhou se expe riment s were established using a randomized 
complete block desig n with t h e three wild oat accessions and five 
rates o f diclofop r epl icated f our times. wild oat seed was 
planted in a greenhouse p otting mix in 4 inch square pots for 
both exp e riment l a n d 2 . Di c lofop was applied when wild oat 
plants r eached the 1 to 3 lea f stage of growth. Diclofop was 
appl i ed in e xperiment 1 a t 0 , 0.125, 0.25, 0.50, and 0.75 lb 
ai/a. In expe riment 2 , the 0.125 rate was dropped and 1.0 lb 
ai/ a was a pplied. A nonh e r bicide treatment was included as a 
contro l . Above ground p l ant par ts were harvested 14 days after 
appl icat i on, drie d in a forced air oven for 48 hours at 60 C, and 
weighed . 

Mean a b ove g r ound b i omass for the three wild oat accessions, 
was the s a me (Table 1). All a c cessions responded similarly to 
diclo f op a pplications in b o t h experiments (Table 2). Diclofop 
appl ied a t 0.25 lb a i /a significantly reduced biomass of all 
three accessions. Bioma s s was reduced most by 0.5 lb ai/a or 
grea ter diclofop rat e f o r a l l accessions and both experiments. 
(Table 2). (Idaho Agr icu l t ural Experiment Station, Moscow, 

Idah o 8 3843 ) 


Table 1. Mean biomass of three wild oat accessions pooled over 

all diclofop rates. 


wild oat biomass 

Access ion Experiment 1 Experiment 2 

Loc a t ion ---------------(mg/pot)---------------

Arbon valley 
Bonners Ferry 

3 6 9 
3 33 

203 
226 

Moscow 389 215 

LSD (0.05) NS NS 
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Table 2. 

0 487 368 
o. 5 492 1/ 
0.25 359 316 
0.50 249 153 
0.75 231 119 
1.0 1/ 117 
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, 
in the establishment year of 

conducted at Ritzville, viA in a fall 

or 
research was 

dormant seeding of crested 

The 

and fescue planted on summerfallow to compare the efficacy 
of 11 herbicide treatments. 

was a randomized block with four 
Plots were 4 m wide and 10 m long. Carrier volume was 187 
at 240 kPa pressure through 8002 flat fan nozzles on 50 em 

centers. Herbicides were applied on May 4, 1987. The grasses were 5 em 
tall with 4 ) was 7 em The tansy 
mustard ( ) had 30 cm rosettes, and tumble mustard (SASAL) had em 
rosettes. Visual evaluations were conducted on June 25, 1987. 

The high rate of 2, amine, bromoxynil alone and in combination with 
chlorsulfuron, and DPX-8311 weed DPX-8311 did 

the grass included Russian 
thistle control poor. (Cooperative Extension, v/ashington 
State , N. 222 Havana, Spokane HA 99202) 

Grass Injury and Broadleaf Weed at Ritzville WA 

Herbicide Rate 

check 

2,4-D amine 

2, amine 

dicamba 

dicamba 

HCPA amine 

bromoxynil 

+ MCPA 

bromoxynil + MCPA 

DPX-8311 

+ bromoxynil 

0 

0.43 

o. 

0.28 

o. 

1.12 

0.56 

o. + 0 

0.56 + 0.56 

0.018 

0.028 

0.009 + 0.28 

Grass ---- Control --- 

Injury DESPI SISAL SALlE 


0 

5 

0 

3 

5 

0 

5 

0 

0 

5 

10 

3 

0 0 0 

53 96 0 

99 38 

26 91 70 

56 95 50 

0 

94 97 

23 

73 93 23 

77 99 0 

99 99 38 

96 86 
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Russian thistle control in conservation reserve proGram (CHP) ernss 
plantings. Adams, E.D. and D.G. Swan. Russian thistle is a major prohlen 
in the establishment year of CRP grass plantings. This research was 
conducted at Lind, WA in a fall dormant seeding of crested wheatgrass and 
sheep fescue planted on summerfallow to compare the efficacy of 11 herbicide 
treatments. 

The experiment was a randomized complete block design with four 
replications. Plots were 4 m wide and 10 m long. Carrier volume was 187 
l/ha delivered at 240 kPa pressure through 8002 flat fan nozzles on 50 cm 
centers. Herbicides were applied on May 1, 1987, when the grasses were 5 em 
tall and begining to tiller, and the Russian thistle (450/square m) Has 5 cm 
tall. Visual evaluations were conducted on Hay 28, 1987 and June 28, 1987. 

Bromoxynil and bromoxynil plus MCPA provided excellent early control. 
Chlorsulfuron, DPX-8311, and chlorsulfuron plus bromoxynil provided good 
early control. None of the treatments damaged the seedling grasses. Rain 
showers in June and July were enough to cause multiple flushes of Russian 
thistle but were apparently not enough to activate soil uptake of the 
residual herbicides. There was no control of Russian thistle by June or 
throughout the summer. (Cooperative Extension, Washington State 
University, N. 222 Havana, Spokane 'vIA 99202) 

Grass Injury and Russian thistle control at Lind \'fA 

Herbicide Rate Injury --Control-
Hay June 

(kg ai/ha) 01 

---------~--------

chock 0 0 0 0 

2,4-D amine 0.43 0 66 0 

2,4-D amine 0.84 0 88 0 

dicamba 0.28 0 65 0 

dicamba 0.56 0 65 0 

HCPA amine 1 .12 0 60 0 

bromoxynil 0.56 0 97 0 

bromoxynil + HCPA 0.43 + 0.43 0 96 0 

bromoxynil + HCPA 0.56 + 0.56 0 99 0 

chlorsulfuron 0.018 0 89 0 

DPX-8311 0.028 0 89 0 

chlorsulfuron + bromoxynil 0.009 + 0.28 0 91 0 
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Effect of very lO~J concentrations of bensul furon methyl on the growth 
of sano pondweed. Anderson, L.W.J. and N. Oechoretz. A greenhouse 
study \-Jas conducted to determi ne m; nimurn concentrations of benslll furon 
methyl which woul d affect the grmvth and development of sago pondweed. One 
week old potted sago pondweed plants were placed in 20 1 jars containinq 
Davis well water and treated with bensulfuron methyl at rates ranging from 
0.1 to 2.0 ppbw. Each treatment was replicated four times. Four weeks 
after treatment the plants were harvested to measure the various growth 
parameters presented in the accompanyi nq table. . 

Significant reduction in main shoot length was obtained at the 0.8 
ppbw treatl'lent rate. Shoot and root dry we; ght were s i gni fi cantly reduced 
at 0.2 and 0.4 ppbw, respectively. However, the ratio of shoot dry weight 
to root dry weight was not affected until the level of bensulfuron methyl 
'>'las 2.0 ppbw. The effect of bensulfuron r.1ethyl on ralilet production was 
somewhat contradictory. Although the production of ramets was reduced in 
all treatments, the effects were inconsistent. For exanple, the number of 
ramets produced at the 0.1, 0.2, and 2.0 ppbw were not significantly 
different. However, the number of ramets produced in jars treated at 0.4 
to 1.0 ppbw was higher than the number treated at 2.0 ppbw. Furthermore, 
the averaqe lenqth of each ramet or the cumMulative lenQth of the ranets 
were not ~ffect~d by bensulfuron methyl except at rates ' of 0.8 and 0.6 
ppbw, respectively. Based on these results, sago pondweed growth can be 
significantly reduced when young plants are exposed to extremely low 
concentrations of bensulfuron methyl. (U.S. Department of Agriculture, 
Aa.ricultural Research Service, University of California, Davis, CA 95616). 

Table 1. Response of sago pondweed Ii/days after 2 week exposure to low 
concentration of bensulfuron methyl.

Treatment Shoot Shoot Root Sdvlt/Rdwt No. of Length of Cummulative 
rate length dwt dwt ramets ramets 1e ngth 0 f rafile ts 

(ppbw) (cm) (mg) (iIlg) (cm) (Cr.1 ) 

0 61. 8 AB?:..! 395 A 131 A 2.91 A 4.5 A 21.4 A 97.2 A 

0.1 5H.0 AB 381 A 127 AB 2.71 AB 3.5 AS 25.3 A 88.0 A 

0.2 52.8 AB 384 A 124 AB 2.52 BC 3.0 [3C 24.4 A 73.1 AS 

0.4 65.0 A 308 AS 128 A 2.21 CD 3.5 ABC 20.8 A 74.6 AB 

0.6 50.9 AB 241 BC 110 ABC 2.49 BC 3.5 ABC 26.5 A H'0.9 A 

0.8 40. 8 BC 235 BC 80 C 2.81 AB 3.5 ABC 24.0 A 81. c)AB 

1.0 44.5 BC 205 C 94 BC 2.06 D 2.5 C 19.5 A 46.0 BC 

2.0 26.7 C 85 D 81 C 1.93 D 3.8 AB 8.4 B 32.9 C 

1/ Pl ants were 7 days 01 d at tiJile of treatment. 
7j t1eans followed by the same letter within a column are not siqnificantly 

different at the 5% level according to Fishers Protected LSD test. 
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Table 2. Response of 90 pondweed after 4 week exposure to low concentra on 
bensul furon methyl.-

Tredtment Shoot Shoot Root Sdwt/Rd\'1t No. of ngth of Cummulative 
rate length dwt dwt rarlets ramets 1ength of rar:1ets 

(ppbw) (em) (mq) (mg) (em) (em) 

o 48.6 ABY 379 A 150 A 2.65 A 5.8 A .3 ABC 1 A 

0.1 53.3 A 343 143 AB 2.68 A 3.0 CD 31.0 A 

0.2 46.3 AB 315 B 141 ABC 2.74 A 3.3 CD 29.6 AB 

0.4 .8 A 283 1 BD 2. A 3.8 .0 ABC 85.S AS 

0.6 47.5 AB Be 109 2. A 3.0 c 19.9 ABCD 58.4 BC 

0.8 33.6 B 221 CD 116 BCDE 2.07 AB 4.0 BC 13.7 CD .8 Be 

1.0 ,5 B 220 86 EF 2. A 4.0 BC 13.1 CD 

2.0 13.1 C 147 0 74 F 1.15 B 2.0 D 8.6 D 24.3 C 

11 Plants !"Jere 7 days old at time treatment. 

21 Means followed by the same letter within a column are not significantly 

- different at the level according to Fi Protected test. 


370 




Res onse of Eurasian watermilfoil to various exposure eriods and 
treatment rates of bensu furon methyl. Anderson, L.W.J. and N. 
Dechoretz. Previous studies have shown that the growth of young 
waterllilfoil is significantly inhibited when grown in culture solution 
treated with bensulfuron methyl at 5 ppbw anrl above. A qreenhouse sturly 
was conducted to determine the relationship between treatment rate and 
exposure period on the herbicidal activity of bensulfuron methyl in 
Eurasian watermilfoil. Apical cuttinqs (15 cm) were planted to a depth of 
5 cm in 7.5 x 7.5 cm pots containing UC mix and placed in 20 1 aquaria 
containing Davis well water. One week after planting, the water was 
treated with bensulfuron ~ethyl at 0, 20, 50, and 100 ppbw. Plants were 
removed from the treated water 1, 2,4, 7, 10 and 14 days after treatment, 
placed in 90 1 tanks and flushed with water for 30 minutes. The plants 
were then transferred to 90 1 tanks and then removed 28 days after the 
initial treatment. Herbicidal activity was based on the oven-dried weight 
of shoots at the time of harvest. 

Bensulfuron methyl applied to watermilfoil at 20 ppbw for 10 days 
produced approximately a 50 percent reduction in shoot dry weight. Similar 
results were obtained at 50 and 100 ppbw after 7 and 4 ~ay exposures, 
respectively. The qrowth of watermilfoil was not reduced after 1 or 2 day 
exposure to bensulfuron methyl. Similiar studies conducted previously with 
sago pondweed indicated significant growth inhibition after 1 and 2 day 
exposure at 20, 50 and 100 ppbw. Under these test conditions, Eurasian 
watermilfoil is apparently more resistant to bensulfuron methyl than sago 
pondweed. (U.S. Department of Agriculture, Agricultural Research Service, 
University of California, Davis, CA 95616). 

Shoot dry weight of Eurasian watermil foi 1 after exposure to bensulfuron methyl. 

l'Shoot dry weight (mq)-' 
Treatr.Jent 

~ I 
rate Exposure perioo ( days )-' 


(ppbw) 1 2 4 7 10 14 


0 1069 Aa'}} 1255 Ad 1271 Aa 903 Aa 986 Aa 916 Aa 

2Ll 1067 Aa 1029 Aa 1118 Aa 643 ABa 551 Rb 557 Bb 

50 1069 Aa 1061 Aa 967 Aa 458 Bb 469 Bb 324 Cb 

lUO 988 Aa 898 Aab 590 I3bc 350 Bc 387 Bc 312 Cc 

1/ 	Values determined 28 days after initial treatment. 
2/ 	Pl ants ",/ere 7 days 01 d at time of treatrJent. 
3/ 	rleans followed by the same u\1per Cdse letter \vithin a column or by the 

same lOHer case lett er I'/ithin a rOIlJ are not significantly different at 
the 5% level accord i ng to Fishers Protected LSD test. 
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GrovJth of sa(Jo ponc1weerl from tubers after 1 inlited exposure to 
bensulfuron methyl. Anderson, l.W.J. and N. Dechoretz. Previous 
studies have shown the growth of sago pondweed fro~ tubers exposerl to 
bensulfuron methyl for 24 h at 100 ppbw and above was siqnificantly 
inhibited. This study was conrlucted to detennine whether or not 
concentrations or exposure periods less than those mentioned ahove will 
reduc~ the growth of sago pondweed. 

Sago pondweed tubers were placed in 1 1 Erlenmyer flasks containinq 
500 ml of water for 24 h and then treated with bensulfuron methyl at 0, 
la, 50, or 100 ppbw. The tubers were removed from the treated water 0.25, 
0.5, I, 2, 4 or 8 h after treatment, rinsed for 60 seconds under fresh tap 
water and then planted in 7.5 x 7.5 em plastic pots containinq UC mix. The 
potted tubers were placed in 90 1 tanks containing Davis well water. Four 
weeks after treatment, the plants were removed from the water and washed 
to expose the roots. Growth inhibition on a dry weight basis \~as 
determined by separating the roots from shoots and oven-dryinct both 
components at 80 C for 24 h. Each treatment was replicated three times 
with 3 tubers per replicate. 

Shoot and root dry weight of sago pondweeri four weeks after treat~ent 
are present in Table 1 ariel 2, respectively. Benslllfuron methyl at 50 and 
100 ppbw inhibited shoot production by approximately 65 percent and root 
production by 50 percent. Although four hour exposure at 100 ppbw reduced 
shoot and shoot developMent by 50 percent, more of the other treatments 
affected the growth of sago pondweed. The results of this study inrlicate 
that the growth of sago pondweed from hydrosoil containing available 
bensulfuron methyl may be significantly reduced. (U.S. Department of 
Agriculture, Agricultura l Research Service, University of California, 
Davis, CA 95616). 
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Table 1. 	Shoot dry weight of sago pondweed 4 weeks after short exposure 
of tubers to bensul furon Illethyl. 

1 I
Shoot dry we;qht (mc:)-' 

Treatment 
rate Exposure period (h) 

(ppbVl) .25 .50 1 2 4 B 

0 210 Aa'5.../ 169 Aa 173 Aa 171 Aa 202 Aa 179 Aa 

10 176 ABa 155 Aa 148 Aa 128 Aa 132 ABa 160 Aa 

50 178 ABa 164 Aa 142 Aa 147 Au 148 Aa 66 Bh 

100 146 Ba 165 Aa 154 Aa 125 Aa US Rab 63 (31) 

1/ Value 	determine four weeks post treatr.lent. 
2/ 	~1eans followed by the some UDper case letter within a column or by the same 

lower case letter \tJithin a row are not siqnificantly different accordin(1 to 
Fishers LSD test. 

Table 2. 	Root dry weiqht of sago ponctweed 4 weeks after short exposure 
of tubers to bensulfuron methyl. 

Root dry weiqht (mg).!/ 
TreatLlent 

rdte Exposure period (h) 
(ppb~") .25 .50 1.0 2.D 4.0 8.U 

0 	 83 Aa?:} 59 Ab 72 Aab 58 Ab 67 Aab 66 Aab 

1() 58 ABa GO Aa 57 Aa 43 Aa 41 Ba 48 ABa 

50 75 ABa 65 Aa 56 Aab 50 Aab If? ABab 29 Bb 

100 42 Bab 61 Aa 60 Aa 45 Aab 30 Bb 30 I3b 

1/ 	Value determine four weeks post treatment. 
2/ 	r·1eans follo\-led by the sar:Je upper case letter wi thi n a col umn or by the same 

lower case letter within a row are not significantly different according to 
Fishers LSD test. 
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Response of sago pondweed to bensulfuron methyl applied under various 
treatment rates and exposure periods. Anderson, L.W.J. ann N. Oechoretz. 
Greenhouse and field studies have indicated hensulfuron methyl will 
effectively inhibit the growth of submersed aquatic weeds. Greenhouse 
studies were established to evaluate the relationship between treatn~nt 
rate anrl exposure period on the herbicirlal activity of bensuauron i'lethyl 
to sago pondweed. 

Germinated sago pondweed tubers were placed in 4 1 aquaria containing 
1 1 of 1% Hoaglands solution. After a two week growth period, the plants 
were placed in fresh culture solution and then treated with bensulfuron 
methyl at 0, 1, 5, 10, 20, 50 or 100 ppbw. Each aquarium contained 6 
plants and each treatment was replicated G times . To determine the effect 
of exposure period, one sago pondweed plant was removed fron each aquarium 
1,2,4,7,10 anrt 14 rlays after treatment. The plants were \-Jdsherl for 60 
seconds under tap water, planted in 7.5cm x 7.5cm plastic pots containinq 
UC mix, dnd then placed in 90 1 tanks containing Davis well water. Twenty 
eight days after the initial treatment, the ~lants were removed from the 
90 1 tanks, and oven-dried for 24 hr at 80 C to determine shoot biomass. 

Bensulfuron methyl applierl at 1.0 ppbw did not effect the nrowth of 
sago pondweed. However siqnificant growth inhibit occurred when plants 
were exposed to bensulfuron methyl for 2 days at 5 ppbw. In general, the 
opti~um treatment rates were 10 or 20 ppbw depending on exposure period 
and optimum exposure period was 4 or 7 days dependinq on treabnent rate. 
(U.S. Department of Aqriculture, Agricultural Research Service, University 
of California, Davis, CA 95616). 

Shoot Dry vlei qht of saC)o pondweed after an application of bensulfuron methyl. 

Shoot dry weiqht (mq)l! 

Treatment 

rate Exposure period (da'{s) 

(ppbw) 1 2 4 7 10 14 

I) 	 443 Aa'!:...! 448 Aa 459 Aa 448 Aa 339 Aa 3133 Aa 
1 329 ABa 421 Aa 402 Aa 454 Aa 364 Aa 354 Aa 

5 391\ ARa 304 Bb 269 Rbc 222Bco 173 Sd 182 Brl 

10 	 3fi8 UCa 233 BCd 231 Bh 1f)4 BCbc 123 BCc 124 IKe 

20 270 COa 237 BCab IH3 BCabc 164 BCbcd 166 RCcd 80 cd 

50 182 Da 184 Ca 124 COat-> 142 BCab 122 BCdb 88 cb 

100 206 lJa 177 Cab 110 Cnhc 86 cc 87 Cc 121 Cc 

1/ 	Determined 28 days after initial treat~ent. 
2/ 	t-leans followed by the same upper case letter within a colurm or by the sane 

lower case letter within a row are not siqnificantly different at the 5% level 
according to Fishers Protected LSD test. 
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Control of aquatic plants after short exposure to fluridone in 
cOllhination with copper. Anderson, L.H.J. and N. Dechoretz. Fluridone 
and the (ethylenedial'line complex of copper) (EDA-Cu) are two herbicides 
registered for the control of aquatic weeds. Fluridone is a systenic 
herbicide requiring long exposure periods for adequate control, whereas 
EDA-Cu is a contact herbicide which qenerally results in rapid control 
after relatively short periods of exposure. Studies were conducted to 
determine whether or not short exposure of fluridone plus EDA-Cu is more 
phytotoxic than either herbicide alone. 

Five species of aquatic weeds were planted in 7.0 x 7.0 cm plastic 
pots containing UC mix and placed in 154 20 1 buckets lined with 
polyethylene bags and filled \·Jith Davis well water. Each bUCKet contained 
one pot of each species with one plant per pot. Half the buckets were 
treated with fluridone, EDA-Cu or fluridone plus EDA-Cu one week after 
planting while the remaining plants were treated 4 weeks after planting. 
Each treatment was replicated four times. The plants were exposed to the 
herbicides for 4h and then transferred to cement vaults where they were 
flushed for 30 minutes. Treated plants were harvest 4 weeks after 
treatment, oven dried for 24h at 80 C and then Iveighed. Treatment rates, 
dry weight, and percent of control are presented in accompanying tables. 

As expected, 4h exposure of fluridone did not result in a satisfactory 
level of control. Of the plants treated, only one week old dioecious 
hydrilla exposed to fluridone at 1.0 ppmw showed significant reduction in 
biomass (47.2% of control). EDA-Cu provided good control of both biotypes 
of hydrilla and excel lent control of elodea. Acceptable control of 
vJatermi 1fa; 1 and sago pond"/eed was not obtained \vi th EDA-Cu. When 
herbi ci dal acti vity Vlas increased the increase was additi ve rather than 
synergistic. As a result, short exposure of aquatic weeds to conbinations 
of fluridone plus EDA-Cu does not result in a significant increase in 
herbicidal activity v/hen compared to the degree of control obtained with 
EDA-Cu alone. (U.S. Department of Aqriculture, Aqricultural Research 
Service, University of California, Davis, CA 95616). 
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EDA-cul/ • and flurfdone plus EOA-Cu. 

Treatment 
" 0(PPMW) Elodea control 

control 380+39 661+59 

flurfdone 0.25 371+57 81.2 474+37 70.S 436+28 89.9 361+35 95.0 547+67 82.8 

0.50 	 386+51 84.5 421+10 62.9 470+32 96.9 427+54 112.3 446+44 67.5 

1.0 	 361+58 79.0 319+37 47.2 515+49 106.2 400+46 105.3 526+57 79.6 

EDA-Cu 	 1.0~/ 114+11 24.9 215+21 32.1 358+47 73.8 110+12 28.9 636+92 96.2 

2.0 	 149+8 32.6 216+19 32.3 246+36 50.7 44+18 11.6 528+61 79.9 

4.0 	 144+10 31.5 147+34 22 .0 240+34 49.5 21+12 5.5 555+49 84.0 

flurfdone .25+1.0 134+24 29.3 218+28 32.6 240+19 49.5 101+9 26.6 549+57 83.1 
+ 

EDA-Cu 	 .25+2.0 146+24 31.9 210+12 31.4 210+29 43.3 54+34 14.2 540+107 81.7 

.25+4.0 201+25 44.0 158+37 23.6 220+22 45.4 15+15 3.9 547+65 82.8 

.50+1.0 108+8 23.6 191+32 28.5 231+43 47.6 47+16 12.4 514+42 77.8 

.50+2.0 128+9 28.0 180+37 26.9 197+37 40.6 67+23 17.6 463+60 70.0 

.50+4.0 105+17 23.0 146+8 21.8 251+42 51.8 38+15 10.0 439+50 66.4 

1.0+1.0 113+22 24.7 114+21 17.0 227+32 46.8 69+27 18.2 408+74 61.7 

1.0+2.0 116+13 25.4 139+30 20.8 202+35 41.6 81+40 21.3 399+38 60.4 

1.0+4.0 88+23 19.3 59+24 8.8 160+15 33.0 31+19 8.2 390+68 59.0 

~ EDA-Cu ethylenediamfne complex of copper.s 

_ Value represent mean + standard error; ns 4. 

~I Concentration of copper 1n treated solutions. 

Table 2. 	 Response of aquatfc plants 4 weeks after a 4 hour exposure of four week old plants to flurfdone. 

EOA-cul/ • and flurfdone plus EOA-Cu. 

Treatment 
(PPMW) 

Monoecious 
hydrflla 

t of 
control 

Dloeclous 
hydrflla 

i of 
control 

Dry Weight (mg) 
Eurasian 

watermflfofl 
i of 

control Elodea 
i of 

control 
Sago 

pondweed 
t of 

control 

control 0 749+6~1 733+80 981+87 503+68 1344+101 

fluridone 0.25 701+86 93 . 6 609+86 83.1 827+104 84.3 440+29 87.5 1390+100 103.4 

0.50 741+101 98.9 629+60 85.8 889+67 90.6 303+45 60.2 1309.!.78 97.4 

1.0 616+10 82.2 690+76 94.1 902+75 91.9 230+22 45.8 844+22 62.8 

EDA-Cu LoY 332+36 44.3 380+45 51.8 492+39 50.2 68+18 13.5 706!...77 52.5 

2.0 231+15 30.8 249+32 34.0 433+24 44.1 40+11 7.9 790+40 58.8 

4.0 169+42 22.6 148+27 20.2 425+79 43.3 47+15 9.3 554+45 41.2 

flurfdone .25+1.0 294+36 39.2 426+97 58.1 628+96 64.0 66+12 13.1 594+64 44.1 
+ 

EOA-Cu .25+2.0 345+35 46.1 258+65 34.9 494+66 50.4 68+7 13.5 620+106 46.1 

.25+4.0 138+12 18.4 155+17 21.1 385+30 39.2 55+15 10.9 522+13 38.8 

.50+1.0 336+7 44.9 376+88 51.3 411+65 41.9 51+17 10.1 777+85 57.8 

.50+2.0 276+47 36.8 269+37 36.7 315+19 32.1 72+20 14.3 502+37 37.4 

.50+4.0 132+27 17.6 170+7 23.2 305+32 31.1 48+10 9.5 434+31 32.3 

1.0+1.0 282+56 37.6 404+59 55.1 486+73 49.5 61+11 12.1 766+85 57.0 

1.0+2.0 202+10 27 .0 305+55 41.6 456+47 46.5 47+16 9.3 562+58 41.8 

1.0+4.0 142+28 19.0 117+31 16.0 263+6 26.8 31+11 6.2 436+47 32.4 

II!I EOA-Cu z ethylenedfdmfne complex of copper.
3 Value represent mean + standard error; n-4. 376 
_I Concentratfon of copper fn treated solutfons. 



Lass, L., and R.H. 
in canals, wild 

rice , stream banks, roadsides, and flood crop 
land. The objectbres of this project was to determine the 
affects of fluridone on flooded Equisetum. 

Newly emerged field horsetail (Equisetum arvense L.) 
were transplanted from a stream bank near Moscow, 

Idaho into one gallon containers on 4/8/1987. Each of the 
one containers were half full of soil. The containers 
were filled to the level with water and in a 

with maximum of 76 F. Three 
weeks after transplanting (4/29/87) the rapidly growing 
plants were sprayed with fluridone at 1.0, 1.5, and 3.0 Ib 

27.2 ata greenhouse sprayer 

Chlorosis 
rapidly after 

treated with fluridone increased 
Twelve days after application all of 

the fluridone treated horsetail were 80% chlorotic. 
days after 

. 
ication. 

• chlorosis was 95% in all the 
fluridone treated None of the treated plants were 
alive 25 after 

High soil residual has reportedly limited the use of 
fluridone 
wild rice 

Station, Moscow, ID. 

control 

Effects of fluridone on arvense shoots in 
flooded 

Chlorosis 1 Necrosis 

Rate 5/11/1987 87 5/24/1987 

(ai/A) 

o lb o a} o a o 

1 Ib 87 b 98 b 100 


1.5 	lb 75 b 94 b 100 

3 lb 83 b 97 b 100 


lEstimated chlorosis. 
letter are not 

level of s 
}Any a common 

at the 5% 
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Evaluation of aclobutrazol 
bermudagrass. Cockerham, S. T. and N. E. Jackson. Paclobutrazol 2SC was 
evaluated for effect on turfgrass quality on Tifway II hybrid bermudagrass. 
Treatments were applied on May 6, 1987 at four rates--0.56, 1.12, 1.68, and 
2.24 kilograms active ingredient per hectare. Mefluidide (2S) was applied at 
1.12 kilogram active ingredient per hectare as a standard for comparison. Ap
plications were made using a compressed air sprayer at 138 kPa with one 8004 
nozzle . Plots were 1.52 by 3.04 meters replicated four times in a random com
plete block design. There was no wind and the air temperature at the time of 
application was 22C, later in the day the air temperature reached 37C. The 
plots were irrigated approximately 24· hours after application. Visual obser
vations were made using a rating system of 1 to 9. (1 = poorest turfgrass 
quality; 9 = highest quality possible). Plots were maintained using good cul
tural practices. 

Mefluidide (2S) inhibited growth of the turf, although not nearly to the 
extent expected, and the quality was considered to be unusually high, rating 
in the 8 to 9 range. (see table). 

All application rates of paclobutrazol inhibited the growth of the turf. 
In addition, all rates had a negative impact on quality. The two lower rates 
(0.56 and 1.12 kg ai/ha rates) would not be acceptable on fine turf, but might 
be on other sites. The two higher rates would not have been considered accept
able for any turf. The worst quality in each treatment was expressed at 5 to 7 
weeks after application, this did not correlate to daily temperatures. Phyto
toxicity by the two high rates was still apparent at the end of the trial--12 
weeks after application. (Agricultural Experiment Station, University of 
California, Riverside 92521, and Monsanto Agricultural Company, 24551 Raymond 
Way, Suite 285, El Toro, CA 92630). 
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http:rates--0.56


obutrazol plant growth regul on Ti II hybrid bermudagrass 
;;;=============================================================================== 

Rate quality rating* Treatment 
Treatment kg ai/ac 5/29 6/ 6/23 7/06 7/23 7/31 Mean** 

lobutrazol (2SC) .56 8.0 7.3 8.0 8.0 7.5 8.8 9.0 8.1 AS 
obutrazol (2SC) 1.12 7.5 6.8 6.3 6.3 6.0 8.0 8.8 7.1 

paclobutrazol (2SC) 1.68 7.0 6.5 5.8 5.5 4.8 5.8 6.3 5.9 CD 
pacl (2 ) 2.04 7.0 6.0 5.0 4.3 3.3 5.0 6.0 5.2 D 
mefl ui di ) 1.12 9.0 8.8 8.8 9.0 8.8 9.0 9.0 8.9 A 
Control 8.8 8.3 9.0 9.0 9.0 9.0 9.0 8.9 A 
===================================================~============================= 

* 	1 = Poorest qual; = Hig quality possible (treated 5/6/87) 
**Duncan's Multiple 	 Test (.05); means foll by same 1 are not 

signi cantly di 
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Potato i njury and weed control from metribu zin and 
metol ach lor . Hade rlie, L.C., R. W. Downard a nd M. Poul s on. 
Preeme r genc e and postemergence herbicides we re app l ied t o Rus s et 
Burba nk pot atoes to measure crop inj ury and weed c ontrol at 
Aber deen , I daho during 1987. Appl i c ation of preemergence 
herbicides was May 21 at 15.8 gpa , 20 ps i and 3 mph, whereas 
post emerge nce herbicides were applied a t 17 .5 gpa, 22 psi and 3 
mph on June 13. All herbicide treatment s we re applie d with a 
hand-held s p r ayer equipped with TJ8002 nozzles spaced 12 inches 
apart on a 6 foot boom. The plot size was 12 by 40 feet a nd 6 by 
25 fee t was harvested with a single-row Gr imme comme r cial d i.gger 
on September 17, 1987. The experimental des ign was a randomi zed 
comp l e te block with four replication . 

Vis ual evaluations on crop injury and weed contro l we re 
integrated a s biomass, density, vigor and injury s ymp t oms . Cr op 
injury was below 20% on June 12 except for metri buzin a t 2 . 0 1b 
a i /A applied both preemergence and postemer gence, a1a ch1or (3.0 
1b ai/ A) plus metribuzin (0.5 lb ai/ A) appl ied preemergence a nd 
postemergence, and metolach1or (2.0 Ib a i / A) plus metr i buzin (0.5 
1b a i/A) applied postemergence (Table 1). 

Weed control evaluations on September 3, 1987 indicated 
metribuz i n a t all rates, applied preeme rgence and pos t emergence 
gave good c ontrol (84% or above ) on b r oad leaved weeds , whe r eas 
the higher rates of metribuz i n , from 0.5 to 2 . 0 l b ai/ A, gave 
good control on wild oat. Good weed control resul t ed from the 
c ombinations of metolachlor (2 . 0 lb a i /A) plus metribuz in (0 . 5 lb 
ai/A) applied preemergence and post eme r gence, and preeme r gence 
app l ication of a1ach1or (3.0 lb ai/ A) p l u s metribuzin (0.5 Ib 
a i/A) • 

Potat o t uber yields were ver y good (352-433 cwt/A) on all 
tre a t nents . Metribuzin at 2.0 1b a i /A significantly reduc ed 
y i elds whe n c ompared to the untreated chec k ind i cating early 
c r op injur y may have resulted in l ower y i e l ds. Alach l o r plus 
met r ibu zin applied postemergence also s ignif icantly lowered 
y iel ds . (University of Idaho Resear ch and Extension Center, 
Aber deen , 10 83210) 
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Table 1. First and second weed control and vine desiccation evaluation following late preemergence (Pre) 


herbicide application sprayed May 21, and postemergence (Post) herbicide application sprayed June 13, to potatoes. 


Data are means of four replications (Haderlie, Downard, Poulson). 


9/3/87 

X Control 

Rate Type of % Vine Wild Broadleaf 

Chemical Formulation (lb ai/A) Application Injury Desiccation Oats Weeds 

1. Untreated (Weedy) 6 84 a o 

2. Untreated (Hand weeded) 1 83 84 76 

3. metribuzin 75 DF 0.12 Pre 3 81 50 85 

4. metribuzin 0.25 Pre 3 73 79 90 

5. metribuzin 0.5 Pre 5 81 88 95 

6. metribuzin 1.0 Pre 12 12 94 100 

7. metribuzln 2.0 Pre 26 68 95 100 

8. metolachlor 8 E 1.5 Pre 4 78 48 30 

9. metolachlor 2.0 Pre 10 84 68 56 

10. alachlor 4 E 3.0 Pre 15 81 68 66 

11. alachlor + metribuzin 3.0 + 0.5 Pre 21 75 91 86 

12. metolachlor + metribuzln 2.0+0.5 Pre 79 83 88 

13. metribuzin 0.12 Post 7 76 60 84 

14. metribuzin 0.25 Post 4 79 59 100 

15. metribuzln 0.5 Post 1 81 84 100 

16. metrlbuzln 1.0 Post 19 74 94 88 

17. metribuzln 2.0 Post 24 61 95 100 

18. alachlor + metrlbuzln 2.25 + 0.5 Pre 14 16 88 96 

19. metolachlor 2.0 Post 16 80 59 61 

20. metolachlor + metrlbuzln 2.0+0.5 Post 29 73 90 95 

21. alachlor 3.0 Post 15 80 55 53 

22. alachlor + metribuzin 3.0 + 0.5 Post 30 71 78 84 

LSD (0.05) 8 N.S. 24 34 


CV 43 12 23 31 
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Table 2. Potato tuber yield and percent in each grade following application of preemergence and postemergence herbicides. Harvested 

Sept. 17, 1987. Data are means of four replications (Haderl!e, Downard, Poulson). 

Rate Total Yield X of Total 

Chemical Formulation (lb ai/A) Type of Application cwt/A* t/na** <4 oz 4-10 oz )10 oz No. 1'$*** Malf 

1 Untreated (Weedy) 416 47 18 41 22 63 19 

2. Untreated (Hand weeded) 419 47 15 47 20 67 18 

3. metribuzin 75 DF 0.12 Pre (21 May) 425 48 16 46 21 67 17 

4. metribuzin 0.25 Pre (21 May) 433 49 18 41 27 68 15 

5. metribuzin 0.5 Pre (21 May) 399 45 14 45 28 73 13 

6. metribuzin 1.0 Pre (21 May) 421 47 19 49 23 72 10 

7. metribuzin 2.0 Pre (21 May) 371 42 15 48 27 75 11 

8. metolachlor 8 E 1.5 Pre (21 May) 425 48 16 57 19 76 8 

9. metolachlor 2.0 Pre (21 May) 402 45 19 58 18 76 5 

10. alachlor 4 E 3.0 Pre (21 May) 402 45 20 48 19 67 13 

11. alachlor + metribuzin 3.0+0.5 Pre (21 May) 398 45 19 48 23 71 10 

12. metolachlor + metribuzin 2.0+0.5 Pre (21 May) 393 44 15 60 20 80 5 

13. metribuzin 0.12 Post (13 June) 410 46 15 56 22 78 7 
w 
CO 14. metribuzin 0.25 Post (13 June) 422 47 15 49 27 76 10 
W 

15 metribuzin 0.5 Post (13 June) 415 47 17 46 24 70 14 

16. metribuzin 1.0 Post (13 June) 408 46 17 44 25 69 14 

17. metribuzin 2.0 Post (13 June) 352 40 18 46 20 66 16 

18. alachlor + metribuzin 2.25 + 0.5 Pre (21 May) 404 45 20 55 17 72 8 

19. metolachlor 2.0 Post (13 June) 406 46 18 47 19 66 16 

20. metolachlor + metribuzin 2.0+0.5 Post (13 June) 392 44 18 52 20 72 10 

21. alachlor 3.0 Post (13 June) 399 45 18 47 19 66 16 

22. alachlor + metribuzin 3.0 + 0.5 Post (13 June) 377 42 18 48 18 66 17 

LSD (0.05) 31 4 4 8 6 5 6 

cv 6 6 15 11 19 5 34 

*cwt/A=Hundred welght(Acre; **t/ha=!ons(hectare; ***No. l's - (4-10 oz) + ()10 oz). 



Weed control in potatoes with preemergence herbicides. 
Haderlie, L.C., R.W. Downard and M. Poulson. Preplant 
incorporated and preemergence herbicides were applied to Russet 
Burbank potatoes for annual weed control at t h e University of 
Idaho Experiment Station in Aberdeen, Idaho, during 1987. 
Herbicide treatments were applied by a tractor-mounted sprayer 
equipped with TJ8002 nozzles spaced 18 inches apart on a 12 foot 
boom, except for treatments 5 and 6 in the first replicaiton, 
and treatment 17 in the first three replication. These 
treatments were appl ied by a hand-held sprayer with an 18 inch 
nozzle spacing on a 6 foot boom. Prepl ant incorporated 
treatments (PPI) , were applied on May 4, at 17 .6 gpa and 32 psi. 
Preemergence treatments (Pre), were applied on May 29 v at 17.5 
gpa and 30 psi. Reapplication of treatments 5, 6 and 17 were 
made on June 2, at the same gpa and psi. Vines were flailed on 
September 14, and tubers were harvested on September 18 , by a 
single-row Grimme commercial digger. 

Crop injury and annual weed control were integrated as 
biomass, density, vigor and injury symptoms. Annual weed control 
on June 17, 1987, excluding wild oat, was good (8 5% or above) on 
all treatments except for EPTC at 3.0 lb ailA a pp lied singly and 
metribuzin (0.38 lb ai/A) plus alachlor (2.5 ai/A) (Table 1). 
Wild oat was controlled best by metribuzin at 0.25, 0 . 38 and 0.50 
lb ailA applied singly. On September 12, 1987, annual control, 
excluding wild oat, was good (83% or above) on all treatments 
except for EPTC at 3.0 lb ailA singly, and metribuzin + alachlor 
at 0.38 + 2.5 lb ailA (Table 1). 

Potato tuber yields were excellent (350 cwtlA or above), 
except for the untreated check and EPTC at 3.0 lb ailA (Table 2). 
A high percentage (70% or above) of No. 1 potatoes were seen in 
treatments of metribuzin at 0.5 lb ailA, RE-40885 at 0.75 lb ailA 
and metribuzin at 0.75 lb ailA plus alachlor at 3.5 lb ai/A. 
(University of Idaho Research and Extension Center, Aberdeen, ID 
83210) 
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Table 1 . Early injury rating (June 17, 1987), and annual weed control evaluation (Sept. 12, 1987), in potatoes with preemergence herbicides . 

Data are means of four replications (Haderlie , Downard, Poulson). 

6/17/87 9/12/87 

----------------% Weed Control---------------- 

Overall Hairy 

Rate Type of % Weed Fox- Wild Pig- Lbs- Night-

Chemical Formulation (lb ai/A) Application Injury Control tail Oat weed qrtr Kochia shade 

1. Untreated (Weedy) o o o o o o o o 
2 . Untreated (Hand weeded) 5 88 89 93 89 89 91 83 

3. EPTC 7 EC 3.0 PPI 14 18 43 13 19 13 20 29 

4. EPTC + 3 . 0 PPI 16 93 95 85 94 93 95 93 

metribuzin + metolachlor 75 DF (met), 8E (metolachlor) 0.38 + 1. 75 Pre 

5. EPTC + 3.0 PPI 11 98 100 93 100 99 100 100 

metribuzin + alachlor 4 EC (alachlor) 0 . 38 + 2.5 Pre 

6. EPTC + 3.0 PPI 9 96 96 91 98 100 100 95 

metribuzin + pendimethalin 4 EC (pendimethalin) 0.38 + 1.0 Pre 

w 7. metribuzin 0.25 Pre 3 90 99 86 100 100 99 65 
(X) 
U'1 8. metribuzin 0.38 Pre 3 96 100 91 100 100 100 84 

9 . metribuzin 0.5 Pre 6 96 98 93 100 100 100 85 

10 . metribuzin + metolachlor 0.38 1.75 Pre 10 90 96 83 93 95 94 85 

11. metribuzin + pendimethalin 0.38 + 1. 0 Pre 9 98 100 91 100 100 100 98 

12. pendimethalin + metolachlor 1.0 + 2.0 Pre 11 88 97 44 94 99 96 96 

13. metribuzin + alachlor 0 . 38 + 2.5 Pre 7 69 75 48 63 65 60 64 

14. RE-40885 80 WP 0.5 Pre 14 75 91 o 91 100 96 100 

15. RE-40885 0.75 Pre 20 85 99 24 95 100 100 93 

16. RE-40885 1.0 Pre 29 83 92 25 91 98 100 100 

17. metribuzin + alachlor 0 . 75 + 3.5 Pre 14 100 100 99 100 100 100 100 

LSD (0.05) 10 16 18 26 19 19 19 27 


CV 70 14 15 29 16 16 15 23 


Weed density (No. weeds/m2) 53 27 11 6 



Table 2. Potato tuber yield and percent in each grade following application of preemergence herbicides. Harvested Sept 18, 1987 Data are means of 

four replications (Haderlie, Downard, Poulson). 

Rate Type of % of Total 


Chemical Formulation (lb al/A) Application (4 oz 4-10 02: )10 02: No l'g3 Mal. 


1. Untreated (Weedy) 281 32 25 48 16 64 12 

2. Untreated (Band weeded) 366 41 13 41 25 66 21 

3. EPTC 7 EC 3.0 PPI 290 33 22 46 15 61 17 

4. EPIC + 3.0 PPI 369 41 17 45 23 68 16 

metribuzin + metolachlor 75 DF (met), 8E (metolachlor) 0.38 + 1. 75 Pre 

5. EPIC + 3.0 PPI 359 40 17 44 23 67 16 

metribuzin + alachlor 4 EC (a.1achlor) 0.38 + 2.5 Pre 

6. EPIC + 3.0 PPI 388 44 15 39 26 65 20 

metribuzin + pendimethalin " EC (pendimethalin) 0.38 + 1.0 Pre 

7. metribuzin 0.25 Pre 384 43 17 43 21 64 20 

8. metribuzin 0.38 Pre 392 44 14 i.)l 25 66 19 

9. metribu2:in 0.5 Pre 401 45 13 46 28 74 13 

10 metribuzin + metolachlor 0.38 1.75 Pre 378 42 16 46 20 66 18 

11. metribuzin + pendimethalin 0.38 + l.0 Pre 363 41 15 48 16 64 21 

12. pendimethalin + metolachlor 1.0 + 2.0 Pre 374 42 14 44 23 67 18 

13. metribuzin + alachlor 0.38 + 2.5 Pre 350 39 16 45 22 67 17 

14. RE-40885 80 WP 0.5 Pre 373 42 18 42 23 65 17 

15. RE-40885 0.75 Pre 378 42 15 47 24 71 14 

16. RE-40885 1.0 Pre 370 42 16 42 23 65 20 

17. metribuzin + alachlor a 75 + 3.5 Pre 382 43 18 46 24 70 13 

LSD 

cv 
(0.05) 38 

7 

4 

7 

5 

23 

6 

10 

6 

19 

6 

6 

6 

24 

---~~ 

Hundred weight/Acre; -t/ha Tons/Hectare, ~No. 1'5=(4-10 oz) + ()10 oz). 



Potato growth and symptoms when grown in clopyralid soil residue. Haderlie, 
L.C . and O.K . Harrington. Potatoes (Russet Burbank) were planted 8,9 May 85 into 
soil previously treated with cl opyralid to determine effects on potato growth and 
yield under field conditions at the Aberdeen Research &Extension Center . Soil was 
a declo fine sandy loam with pH 8.1, 1 . 6% organic matter and 13.2 meq CEC. Herbi
cide treatments were made 12 Nov 84 to wheat stubble by a tractor-mounted com
pressed-air sprayer with a 12 ft boom. Spray de livery was 17.5 gpa at 35 psi with 
TJl1002 nozzles. Plot size was 18 by 50 ft but only 12 by 40 ft was sprayed and 6 
by 30 ft was harvestd on 1 Oct 85 . Experimental design was randomized complete 
block with four replications f or ea ch t reatment. Weed control was generally poor, 
but metribuzin + alachlor was applied at 0.25 + 2 . 5 lb a . i.fA on 3 June and irriga
ted in with wh eel-line sp r inkl er . 

All clopyralid soil resid ue treatments greatly reduced potato growth and yield 
(Table 1) . At all rates but the 0 .25 lb a.i.fA, potato foliage was sparse. Foliar 
symptoms were typical of picloram or severe dicamba injury. Addition of 2,4-0 to 
clopyralid did not increase potato injury compared to clopyralid alone. Potato 
yields were poor, even in the untrea ted plots due to weed interference--mostly wild 
oat . 

There was little or no tuber ma lformation caused by clopyralid (Table 2). A 
bull's eye appearance around t he eye s was observed with clopyralid + 2,4-0. Such a 
malformity has been caused from d icamba or dicamba + 2,4-0 drift in potatoes, also. 
Knobs and jelly-end we re ca us ed f rom stress from weeds and insufficient irrigation. 

In summary, clopyralid a pplied at 0.25 lb a . i.fA or more the fall previous to 
potato pl a nt i ng caused se vere potato growth reductions. (University of Idaho 
Research and Extension Center, Aberdeen. 10 83210) 
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Table 1. Potato tuber yield and percent in each grade following fall application of clopyralid at different 
rates and clopyralid + 2,4-0. Harvested 1 Oct 85 and graded 13 Nov 85. Data are means of four replications 

Rate Total Yield %of Total 
CHEMICAL FORMU LAT I ON 1b a.i.lA cwt/A t/ha <4oz 4-10oz >10oz No. l's* Malformed 

1. untreated 256 28.1 25 31 15 46 29 

2. clopyralid (M-3912) 3 EC 0.25 144 16.2 44 21 3 31 26 

3. c1opyra1 id 0.5 55 6.1 68 13 2 15 11 

4. c10pyralid 1.0 21 2.4 80 8 0 8 12 

5. c10pyralid 2.0 4 0.4 100 0 0 0 0 

6. c1opyra1id + 2,4-0 4 EC amine (2,4-0) 0.5 + 2.0 62 1.0 11 14 15 15 

w 
co 
co 

LSD 0.05 42 4.1 11 16 3 11 13 

CV 31 30.9 11 69 61 61 52 

*No. l's = 4-10 oz + >10 oz. 



Table 2. Evaluation of general appearance at grading, 6 wk after harvest. 

Data are means of four replications 


Rate Elephant White Jelly Bull's 
CHEMICAL FORMULATION lb a . i.lA Crease Hide Grub End Eye Knobs Rot 

1 untreated 4 0 9 11 0 27 

2. clopyralid (M-3972) 3 EC 0. 25 3 0 18 8 33 

3. clopyralid 0.5 0 12 2 14 0 

4. clopyral id 1.0 0 1.3 5 23 

5. clopyralid 2.0 0 0 3 0 0 20 0 

6. clopyralid + 2,4-0 4 EC amine (2,4-0) 0.5 + 2.0 2 0 14 24 28 0 

LSD 0.05 n.s. n.s. n.s. 6 5 n.s. n.s. 


CV 107 490 99 111 66 84 202 
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Haderlie, L.C., 
ant, preemergence. and 

were compared in field r annual con-
at the Research and Extension Center, Aberdeen. Idaho in 

1984. Randomized complete bloCK design with four replications was used. 
Plot size was 11 by 42.5 (3.4 by 13 m). All treatments were applied with a 
tractor-mounted, compressed air-powered, field sprayer. es were 
TJl1002 1 s spaced 22 inches (45.7 cm) on a 11 ft (3.4 m) boom. The spray pres
sure was 28 psi (193 kPa). rrier volume was 17.5 gpa (164 L/ha). and appli 
cation speed was 3 mph (4.8 km/hr). loate at 4.0 lb a.i./A was applied 4 
May 84 incorporated by double discing wi in 15 min. Ethof • etho 
fumesate+pyrazon. ethofumesate+d i ethatyl ethyl. meto lach 1 or SC-ll02 were 
applied 11 May 84 and incorporated by application of 0.23 inc of rainwater 
within 5 days of application. Desmedipham/phenmedipham (1:1 ratio) in premix 
(desmedipham+phenmedipham) was applied with and without ethofumesate and 
PP-005 as a postemergence treatment. Weeds were mainly redroot pigweed ( 
~=..:. ::.....:::....::.:~-!...::::.=:../. lambsquarters ( and kochia (=::...:.:...:..-"'. 

c were in the 4 to 5 1 t me of the first postemer
gence treatment application. Eval ons were made on 18 June and 18 July 84 
by sual comparison to checks. 

lent early season control was achieved with loate at 4.0 lb a.i./A 
applied preplant incorporated and a treatment of ethofumesate preemergence 
at 0.5 1b/A followed by a rgence application of ipham/phenmed; 
pham + 1 concentrate (Herbimax) + PP-005 at 0.5 + 0.125 lb a.i./A + 0.5% v/v 
for oil concentrate (Table). Poor control was realized from metolachlor at 
2.0 lb a.i./A and SC-ll02 at 1.5 or 3.0 lb a.i./A. The best control on the 
latter evaluation was from the treatment ethofumesate + ipham/phen 
medipham + PP-005 + OC. All other treatments produced less control with 

102 and metolachlor being particularly ineffective. 
Cycloate control la about 6 wk after which time the weed populations 

increa rapidly within se plots. Ha was not taken. (Un;vers; of 
Idaho Research and Extension Center, Aberdeen, 10 83210) 
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Sugarbeet weed control at two dates following application preplant (PPI),preemergence (Pre), and postemergence (Post) herbicides 
in the field at Aberdeen, Idaho. Data are means of four replications 

% CaN T R a L 
Rate Type of Lambs- Lambs-

Chemical Fonnulation Lb a. i./A App l icat ion P1gweed quarters quarters Pigweed Kochia 

Evaluation Date Evaluated 
18 June 1984 18 July 84 

l. Untreated (weedy) 	 a 0 0 0 0 
2. Untreated (Hand Weeded) 	 100 100 100 100 100 
3. Cycloate 	 6 EC 4.0 PPI 99 99 83 41 20 
4. Ethofumesate 1.5 EC 	 1.5 Pre 70 S3 45 S9 38 
5. Ethofumesate + Pyrazon 4.2 F (Pyra ) 	 1.5+1.5 Pre 74 54 75 74 55 
6. Et hofumesate + Oi ethatyl ethyl 4 ES (Antor) 	 1.5+1.5 Pre 80 75 64 89 69 
7. [Ethofumesate + 	 1.5+ Pre 89 89 92 89 64 

desmedipham+phenmedipham + PP-005 + OC~ ] 1.3 EC (Beta): 1 E (PP005) 0.5+0.125+0 .5% Post X 2 
w 8. desmedipham+phenmedipham + PP-005 + ac. 0.325+0. 063+0 .5% Post X 2 79 87 53 5 23 
1.0 ...... 9. 	 [desmedipham+phenmedipham + 0.325..· Post 75 76 43 28 13 

desmedipham+phenmedipham + PP-005 ac 0.325+0 . 125+0.5% Post X 2 
10. meto1achlor 8 EC 2.0 Pre 18 20 18 38 18 
1l. SC-ll02 3.3 EC 1.5 Pre 25 45 0 0 0 
12. SC-ll02 	 3.0 Pre 44 54 15 15 25 

LSD (0.05) 32 35 33 24 25 


CV 41 45 47 37 50 


Weed counts/m2 (2 July 1984) in untreated checks 	 17 51 5 

*0;1 concentrate (Herbimax) 



Evaluation of herbicides for pre-harvest dessication of potat o vines. 
Kidder, D. W., G. D. Kleinschmidt and D. P. Drummond . Evaluat ion of 
herbicides used for vine dessication in potato (Russet Burbank) prior to 
harvest was evaluated in Jerome County, Idaho. Twel ve t r eatments, includi ng 
the control, were appl ied in a randomized compl et e bl ock design with four 
replications.

Herbicides were appl ied on September 14, 1987 as postemergence
applications using a CO2 pressurized backpack sprayer with 8002 nozzl es at a 
rate of 20 galla (187 [/ha) and a pressure of 30 psi (207 kPa) . Treat ment 
plots were 9 feet wi de and 25 feet long. Vi sua1 eva1uat ions of percent 
defoliation were made on September 16, 18 and 21. Visual evaluat ion of 
percent dead stems was made on September 25. The number of plants with 
regrowth in the center row of each plot were recorded on September 28. 

Results of vine dessication treatments in potato are gi ven in Tab l e 2. 
Ametryn was the slowest compound to cause dessication of t he vines ; however, 
by 7 days after treatment, ametryn was not di f fe rent f rom the other 
compounds, and all treatments were acceptable . (Universi t y of Idaho 
Cooperative Extension Servi ce, Twin Falls, ID 83301). 

Table 1. Application data for potato vine defoliati on . 

Date of application 

Air temperature (F)

Soil temperature @ surface (F) 

Soil temperature @8 cm (F)

Relative humidity (%)

Dew present

Wind (mph)

Cloud cover (%) 


9/14/87 

74 

60 

54 

58 


none 

0-6 
o 
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e 2. Pre-harvest dessi on of potato vines 

Necrosis 

Foli age Stem Regrowth 

Treatment1 Rate 9/16 9/18 9/21 9/25 9/28 

(lb a. i./A) --------(%)------- ants per 
25 ft of row 

Check 9 55 64 68 0.25 
Diquat + surf.2 0.50 + 0.1 v/v 48 83 91 88 O. 
Diquat + su . 

(buffered3) 
Dess1cate4 

0.50 + 0.125% v/v 
2.00 gal. 

39 
44 74 

90 
88 

90 
84 

0.75 
0.75 

Dessi + diquat L50 gal + 0.25 
+ surf. + LO pt. 40 75 88 87 0.00 
s1 + diquat LOa gal + 0.25 
+ surf. 

Endothal1 5 + NH 4S04
6 

+ LO pt. 
1.00 + 5.00 44 74 

86 
91 

89 
90 

0.25 
1.00 

Endothall + diquat 0.75 + 0.25 
+ NH 4S04 + 3.75 + 1.0 pt. 41 79 93 91 0.00 

Endoth 1 + diquat 0.50 + 0.25 
+ NH 4S04 + surf. 2.50 + 1. 0 pt. 30 69 84 83 0.75 

Ametryn + surf. 2.40 + LO pt. 5 51 80 87 0.50 
Ametryn + diquat 2.40 + 0.125 

+ + LO pt. 5 61 88 89 0.50 
Enqui 20 gal. 70 81 91 O. 

(0.05) 13 13 9 9 0.91 

1 Treatments applied September 14, three weeks prior to harvest. 
2 Surfactant (Activator 90) 
3 Water buffered to pH 5.6 
4 i [endothall (O. lb/gal) + NH4S04{2.49 "Ibs/gal)] 
5 Endotha11 (Hydrotha11 191) 
6 Sprayable NH4S04 
7 Enquik (monocarbami dihydrogen sulfate 8L6%) 
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Table. Domesti c oat biomass Qercent r e duc t i on over time wi th t h ree t r i a l late c a r riers. 
1/ Degradations (week s before Qlanting } 

Treatment Carrier 0 1 2 3 4 5 6 7 8 9 
(lb ai/a) --------------- ---- -(% of c heck)-----------------------

0.5 EC 8 1 5 9 8 12 6 41 26 93 
0.5 WDG 65 63 58 84 71 50 68 89 55 52 
0.5 GL 30 16 25 31 33 50 27 55 65 79 

1.0 EC 6 7 5 5 6 7 12 21 57 41 
1.0 WOO 65 76 57 46 40 29 47 37 51 60 
1.0 GL 15 29 28 26 28 55 71 71 18 69 

2.0 EC 0 0 4 0 2 0 10 11 3 12 
2.0 WOO 3 10 2 6 3 5 5 5 15 31 
2.0 GL 15 25 21 42 7 25 19 33 32 7 

LSD (0.05} ----------------------------31--------------------------
w 
1.0 1/ lOG = 10% granule GL = granular lignin 
<..T1 



The use of bacterially modified lignin as a slow release 
carrier for EPTC. S.P. Yenne, L.S. Tapia and D.C. Thill. 
A greenhouse experiment was designed to evaluate decay time of 
two different EPTC formulations. Tame oats were used in the 
bioassay as indicator plants to evaluate herbicide activity over 
time. A bacterially modified corn lignin carrier was developed 
by the Department of Bacteriology and Biochemistry at the 
University of Idaho, Moscow. Technical grade EPTC herbicide was 
solubilized, mixed with the lignin, and the solvent evaporated 
off. This formulation was compared with a commercial 10% 
granular formulation. 

EPTC at 3 and 6 Ib aila was tested with each carrier 
formulation. Each treatment was applied to 4000 g of soil 
(Palouse silt Loam fine-silty, mixed, mesic, Pathic Ultic 
Haploxerol with 25% sand by weight), thoroughly mixed and 
divided into eight equal portions. The portions were put into 
freezer bags and frozen at 0 C to prevent EPTC decay. One portion 
of each herbicide treated soil was removed from the freezer and 
further divided into four equal parts and layered in 2 by 2 by 3 
in. pots already half full of untreated soil. Treatments were 
removed from the freezer at different time intervals for a 63 day 
period before planting, 

The pots were arranged on a greenhouse bench in a completely 
random design with four replications, watered and covered with 
plastic to allow EPTC degradation. Five tame oat seeds were 
planted in each pot the same day the last set of treatments were 
removed from the freezer. Above ground plant parts were harvested 
14 days after planting. The plant samples were dried in a forced 
air dryer at 60 C for 48 hours and weighed to determine total 
biomass production. 

Decay time by formulation, and decay time by herbicide rate 
interactions were significant. Generally, both EPTC formulations 
reduced tame oat growth in a similar manner over time (Table 1). 
After 63 days of degradation before planting, the lignin 
formulation was slightly more active than the commercial 
formulation. Both EPTC rates reduced tame oat growth similarly 
through 21 days of degradation, after which the higher rate 
predictably was more effective (Table 2). (Idaho Agricultural 
Experiment station, University of Idaho, MOscow, Idaho 83843) 
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Table 1. Tame oat percent biomass reduct ion with two EPTC 
formulations averaged over r a t es . 

1/ Degradation time before planting (days) 
Treatment o 2 4 10 2 1 32 4 2 63 
(carrier) -----------------(% of check) ----------------- 

lOG o 0 1 0 5 9 63 109 
GL o 0 0 0 7 26 53 91 

LSD ( 0 . 05) ----------------------13---------------------- 
1/ lOG = commercial 10% granule GL = exp erimental granular 

lignin 

Table 2. Tame oat percent biomass reduc tion with two EPTC 
rates averaged over formulat ions 

1/ Degradation time before p lanting (days) 
Treatment o 2 4 10 21 32 42 63 
(lb ai/a) -----------------(% of chec k)----------------- 

3 o 0 1 0 9 27 71 103 
6 o 0 0 0 3 7 44 98 

LSD (0.05) ----------------------13--- ------------------- 
1/ lOG = commercial 10% granule GL - experimental granular 

l ignin 
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Shepherdspu r se (Capsella bursa-~toris 


(L . ) Me di k . ). . . . . . • • •0 • • 

Skeletonweed (Lygodesmia juncea (Pursh) D. Don). 
Skeletonweed, rush (Chondri ll a j uncea L.). 
Snakeweed , broom (Gutierrezia sarothrae 

(Pursh) Britt. &Rusby) . . ... 
Snapdragon, dwarf (Chaenorrhinum minus 

(L.) Lange) ..... . .. -.-.-. . 
Sorre l , red (Rumex acetose ll a L. ) ..... 
Sowthistle, annual (Sonchu s oleraceus L.) .. 
Speedwe l l , ivyleaf (Ve ronica hederifolia L.) . 
Spurge, l eafy (Euphorb'ia esula L. ) ..... 

Spurge, spotted (Euphorbia ~na Raf. 
ex 80iss.) .. . .... 0 •• 

Spurry, corn (Spergul a arvensis L.) . ..... . 
Starthistle, yellow (Centaurea solstitialis L.). 
Stinkgrass (Eragrost is cilianensis 

(All.) E. Mosher) . ... .. ... . 
Subclover (Trifolium subterraneum L.) .. . 
Sunflower, common (Helianthus annuus L.) . 
Sweetclover, yellow {Melilotus officinalis 

( L .) Lam.) . . . . . • • • • • •0 • • • • • • 

Swinecress (Coronopus didymus (L . ) Sm.) .. . 

Tansy (Tanacetum vul gare L.) .......... . 

Tansymustard (Descurainia sophia (L.) Wats.) .. . 

Tansymustard, pinnate (Descurainia pinnata 


(Wa It.) Britt.). . . . . . . . . . . . . . . . 

Thistle, Canada (Cirsium arvense (L.) Scop.) .. 
Thistle, musk (Carduus nutans L.) .... 
Thistle, Russian (Salsola iberica Sennen &Pau). 

Thistle , Scotch (Onopordum acanthium L.) 

409 


79 

160, 294 

123, 133, 238, 242, 

246, 303 

37, 184 

353 

79 

338 

168 

168 

9, 112 

325 

77 

77 


112, 118, 131, 153, 

164, 168, 353 

253 

81 


47, 77 


79 

11 

168 

362 

14, 16, 18, 21, 24, 

26, 48, 50, 52, 53, 

54, 55, 57, 59, 81 


79 

191 

60, 64, 68 


225, 227 

233 

157, 158, 240 


60, 64 

178 

28 

164, 168 


148, 343, 345, 348, 

349, 351, 367 

4, 6, 8, 9, 81 

70, 81 

109, 116, 118, 162, 

219, 240, 261, 271, 

290, 367, 368 

81 




HERBACEOUS WEED INDEX (Cont'd) 

lmatian (Linaria enisti lia spp. 
ma ca (L.) Maire &Petitmengin .. 

Toadflax. yellow (Linaria vulgaris Mill.), 
Unicorn-plant (Proboscidea louisianica 

(Mill.) Thell) ........... . 
Velvetgrass. common (Holcus 1 L.) •••• 
Velvetl (Abutilon theophrasti Medik.) ..... 
Ventenata Ventenata dubia (Leers) s &Our.) . 
Vetch, hai ~ Roth) .. 
Violet, fie arvensis Murr.) 

lfoil • 11 um -'<--"";""'"
Wheat, volunteer 

Whi te-top rda a-r=-_ 

Wil drye, 


(L.) Nevski) •. 
Windgrass, interrupted 

(L.) Beauv.). . . . . 
Woodsorrel, creeping ;~~~,~~~~~L.) . 
Yucca, t ains 

ex ser) ...... . 

72, 

73 


79 

68, 

60. 

79 

371, 375 

1 ,178, 

81 


68 


145 


410 




WOODY PLANT INDEX 

(alphabetically by senti c name) 

Benth (acacia, whitehorn) ....•.==-:;..;,...:...;:...;..::. 
(acacia, catclaw) .. , 

-=-:....:...;;:-.:-.:..:..::.:..,~ Pursh (maple, vi ne) • . . . . 
. (adler. red), . , •. , . , 
(madrone). . . . . . . . . . . . . 

:.:-:-::...::...=..::;-=.:;:::~:;:-'- Greene (manzanita, greenleaf) . 
. ( , big) .... , 

Kell (whitethorn, mountain), 
-:--,..-----::-- ( deerbrus h). • . . • . . 

~:..:..;..:::....:;.;;.;y.:..;:.. (Pall. ex Pursh) Britt. 

(HooL) Nu • 

(A. DC.)
----...;............;......... 

. (oak, ack) ..•...... 
Pursh (salmonberry) .......•. 

~:....-.;;....;:;.:~~.:::.:::....::.....:.-;..."... (DC.) Coagn. in DC. (glorybush). 

96 

96 

89 

89 

92 

94 

39, 40, 41, 


, 45 

94 

94 


38 


,77 

89 


100 

99 

96 

94 


86 

94 

89 

102 


411 




WOODY PLANT I 

(al ically by common name) 

. . 

; a, 

. . . . . . 
(DC.) Coagn. in DC.). 

h var. Cal 
---'--'-..:::.......c~-'-


Greene) .
"'---'- 

) 
orus 

Rabbitbrush, gray ( 
( 11. ex PU ........~'i-:'-:-'--<--.::....:.... 


Sagebrush, big Artemisia tridentata Nu .) 

lmonberry
Whitethorn, 

96 

89 

94 

94 


100 

102 


89 

92 

94 


96 

94 

92 

99 


, 45, 

77 


38 

39, 40, 

41, 43, 


89 

94 


412 




• • 

CROP INDEX 

Al lfa . . . . . . . . . 148, 150, , 153, 155,157, 158, 160, 162. 
164, 166, 168, 171, 1 , 176, 178, 179, 182, 
183, 184 

Barley . . . . . . . . . . 187. 1, 193, 196, 198, 200, I, 
204, 207, 208, 210, 212, 2 , 214. 216. 258. 
311 

Beans. kidney 229, 231 
pinto . 219. 221, 223, 225, 227 

, snap 104, 105 
· 104 

Birdsfoot trefoil 	 233 
Broccoli ... 	 104 
Carrots · 	 104. 107. 109 
Cau 1 i fl ower 	 104 
Corn, field · . 	234, 236, 238, 240, 242, 244, 
Corn, sweet · . 	 111 
Cotton . 249 

low. · . 2,8. 9. 1, 253. 254. 256, 258, 260, 1 
Ga rl i c • 1120 	 o 

ils •
104, 260 

Onions 	 104, 114, 116. 118, 1200 • 

Pasture 	 4, 6, 11, 14, 16, 21, ,26, ,31, 32, , 
37, 47, 48, 50, , 54, 55, 57, 60, 64, 
68, 78, 367, 368 

Peas . . 	 264 
Peppers, bell · 	 122, 123 
Peppers, chi 1; . · 	 1 • 126, 128 
Peppermint . 	 267, 268 
Potatoes . . . · 	 269, 271, • 277. I, 384, 387, 392 
Proso 11 et 	 292 
Pyrethrum 	 281, 282 
Rangeland ..... 	 33, 34. 38, 39, 40, , 43, , 70, 72, 

• 75. 77. 79. 81 
Rape 0 · 283, 284, 286, 2880 • 

Saffl ower · . 	 290 
Sorghum · . 	 294. 296 
Suga · 	 298. 301. 303. 305, 390 
Toma · 	 129. 130 , 131. , 134 
Turfgrass · 	 135. • 139, 142, 144, 145, 379 
Wheat , 309, 311, 313, 316, 3 ,320, 322, 324, 

325, 326, 327. 329, 332, 334, 336, 338, 340, 
343, 345, 346, 348, 349, 351. 353, 355, 
362 

413 




HERBlcr INDEX 

(by common name or code des i on) 

is table was compiled approved nomenclature 

to 
the 

on 

by the Weed 
i ence Soci of America (Weed Science (5):1986) herbici 

handbook of WSSA (5th i on) . refers page aII 


report t the icide begins; actua mention may a foll ng 

or 
Designation cal Name 	 Page 

,293 

,499 

hlor 

aci fl 

alachlor 

All 66 


ametryn 


amitro1e 


atrazine 


BAS-5 


(±)methyl (4-isopro 
methyl- 5-oxo-2-imidazo 
-yl)-m-toluate 

see i 


2-chloro-N-(ethoxymethyl}-N-( 
ethyl-6-methylphenyl) de 

5-[ hloro-4-(trifluoromethyl ) 
phenoxylJ-2-ni ic acid 

loro-N-(2. iethylphenyl)
N-(methoxymethyl)acetamide 

not available 

N-ethyl-N'-(l-methylethyl) 
(methylthio)-l,3,5-triazi 
4-di ne 

IH-l,2,4-triazol- ne 

hloro-N -N' - {I-methyl
ethyl)-1,3, azine-2, 
diamine 

3,7-dichloro-8-quinoline 
carboxylic acid 

414 


187. • 201. 
• 216, 281, 

, 290, 316, 


320, 332. 

353 


155. 	 157, 158, 

, 164, 168. 

, 178. 223, 

, 227, 2 


233, 261, 


277 


1, 133, 1 

223 


221, , 236, 

244, 273. 381, 


179, 303, 3 


392 


2, , 

137, • 234, 


• 240, 

• 246, 292, 

, 296 


142, 




or 
Chemical Name Page 

5 


benefin 

bensulfuron 

bensuli 

bentazon 

bisul 

bromoxynil 

cacodylic acid 


131036 


CGA-180937 


2-[I-(ethoxyimino) tyl] 
hydroxy-5-(2H-tetrahydrothio
pyran-3-yl)-2-cyclohexen-l-one 

N-butyl-N-ethyl-2,6-dinit 
( ifluoromethyl)benzenamine 

2-[[[[[4,6-dimethoxy-2-pyri
midinyl)amino]carbonyl]amino] 
sulfonyl]methyl] ic acid 

O,O-bis(l-methylethyl)S-[2
[( enylsulfonyl)amino]ethyl] 
phosphorodithioate 

3-(I-methylethyl)-( ) ,1 
benzothiadiazin-4(3H)-one 2,2
dioxi 

same 

3, ibromo-4-hydroxybenzoni le 

dimethyl arsinic acid 

N-(6-methoxy-4-methyl-l,3, 
triazin-2-yl-aminocarbonyl-2
(2-chloroethoxy) 
su 1 de 

not avail le 

3-ami ichlorobenzoic acid 

, 1 , , 

158, 223, 301 


137 


369, 1, 372, 

374 


137 


,1 ,2 , 

229, 238 ~ 264, 


, 294, 171 


1 


, 78~ 1 , 

, 155~ 160, 


162, 164, 178, 

, 1 , , 

196, 198, 200, 

208, 210, 2 • 

214, 234, 238, 

242,282, , 

311, 3 ,318, 

320, 324, , 

336, ,343, 

349, 353, 357, 

362, 


249 


1, 3 ,320, 

324, 336, 349 

351, 


244 


, 128, 133. 

1 , 


, 264 


415 




112 

or 
Chemical Name 

chlorflurenol 

ch 1orimuron 

chloroxuron 

chlorsulfuron 

cinmethylin 

CIPC 

clethodim 

cloproxydim 

c1opyra 1i d 


cyanazine 

methyl 2-chloro-9-hydroxy
fluorene-9-carboxylate 

noJcarbonylJaminoJ 
c acid 

N'- ( hlorophenoxy)phenylJ-N, 
N-dimethylurea 

1oro-N-[[ (4-methoxy-6-methyl
1,3, triazin-2-yl)aminoJcarbonylJ 

lfonamide 

exo-l-methyl-4-(I-methylethyl) 
- [(2-methylphenyl)methoxy]-7

cyclo[2.2.1]heptane 

lethyl 3-chlorophenylcar

(E,E) ()- [ [[(3-chloro-2
)oxyJ;mino]propyl]-5
thio)propylJ -hydroxy

-I-one 

[[(3-chloro-
J-

propenyl) 
[ (ethylthio) 

2-cylcohexen

necarboxylic 
acid 
3,6-di loro

2-[[4-chloro (ethyl ami no) 1,3, 
5-triazin-2-ylJamino] 
propanenitril e 

6, 

4, 11, ,21, 

70, 144, 216, 

251, 254, 325, 

329, 346, 349, 

351,353,357, 

367, 368 


227, 238, 3 

329 


133 


120, 150, 174, 

176 


131 


4, 6, 8, 11, 

14, ,34, 


, 43, 47, 


, 

,, 
142, 
 210, 


, 
, 320, 


351, 


, 
244, 

329, 


416 




or 
Chemical Name 

cycloate 	 S-ethyl cyclohexylethylcarbamo
thioate 

2,4-D 	 (2.4-dichlorophenoxy)acetic 
acid 

2,4-DB 4-(2,4-dichlorophenoxy)butanoic 
acid 

dalapon 2, loropropanoic acid 

DCPA dimethyl 
4

2,3,5, trachloro-1, 
icarboxylate 

ipham ethyl [ [[(phenylamino)car
bonyl]oxy]phenyl]carbama 

dicamba 3,6-dichloro-2-methoxybenzoic acid 

di lormid (safener) 	 2, ichloro-N,N-di 
propenyl acetamide 

diclofop 	 (±)- [4-{2,4-dichlorophenoxy) 
phenoxy]propanoic acid 

417 

236, ,303, 
305, 

4, ,18, 21, 
24, 34,9 

36, 39, 43, . , 
, , 59, 60, 

70, • , 
86. 89, 94, 
1 ,142, , 
191, 196, 207, 
210, 212, 2 . , 

251, 253, 
294, • 
349, 1, 

, 387 

1 ,158, 
164. 168 

86 

114, 116, 128, 
221 

298, 301, 
305, 309 

4, 6, 21, 24, 
26, 34, 36, 

• 53, 57, 
70, 
139, , , 
208, 210, 214, 

, 242,•
253. 294, 3 
324, 336. , 
343, 349, 351, 
367, 368 

236, , 244 

187, • 193, 
201, 316, 318, 
320, • 334, 

, 364 



Common Name or 
Designation Chemical Name Page 

diesel 	 petroleum distillate 

diethatyl 	 N-(chloroacetyl)-N-(2,6
diethylphenyl)glycine 

difenzoquat 	 1.2-dimethyl-3,5-diphenyl-1H
pyrazolium 

dimethazone 2-[(2-chlorophenyl)methylJ-4, 
(clomazone) 4-dimethyl-3-isoxazolidinone 

dinoseb 	 2-(1-methylpropyl)-4,6
dinitrophenol 

diphenamid 	 N,N-dimethyl-a-phenyl 
benzeneacetamide 

1
diquat 6,7-dihydrodipyrido[1,2-a:2 1 

, 

1 -cJpyrazinediium ion 

diuron 	 N'-(3,4-dichlorophenyl)-N,N
dimethylurea 

DPX-E8698 	 DPX-M6316 + metsulfuron(10:1) 

DPX-G8311 	 chlorsulfuron + metsulfuron(5:1) 

DPX-L5300 	 methyl 2-[[[[N-(4-methoxy-6
methyl-1,3,5-triazin-2-yl) 
methylaminoJcarbonylJaminoJ 
sulfonyl Jbenzoate 

DPX-M6316 	 see thiameturon 

DPX-R7910 	 4-amino-6-(1,1-dimethylethyl-3
(ethylthio)-1,2,4-triazin-5(4H)
one 

418 


96, 171 


122, 124, 126, 

133, 134, 298, 

390 


189, 198, 201, 

207, 316, 318. 

334 


251, 261, 290 


105, 171 , 249 


122, 124, 126 


171, 392 


148, 152, 171, 

198, 254, 336, 

338, 340, 362 


189, 329, 334, 

362 


307, 311, 329, 

338, 367, 368 

11, 14, 21, 24, 

28, 191, 196, 

198, 204, 208, 

213, 214, 234, 

318,320,327, 

343 


111, 162, 164, 

168, 178, 193, 

208, 210, 214, 

234, 238, 242, 

246, 290, 309, 

316, 318, 320, 

327, 338, 343, 

353, 357, 362 


346 




or 
Chemical Name 	 Page 

DPX-R9674 X-M63 + X-L5300(2:1) 	 9, , 200, 
204, 208, 210, 
2 , 2 ,307, 
309, 311, 316, 
318, , , 
334, 336, 338, 
343, 
362 

DPX-T6206 not available 	 43 

DPX-Y6202 see quizalofop 31, ,33, 
37, 120, 1 , 

7, 176, 290, 
301, ,305 

EH-736 slJlv-amine 2,4-D 	 212 

171, 392 
icarboxylic acid 

endothall 	 7-oxabi 10 .2.1J 

, 219, 
236, 

EPTC 	 S-ethyl dipropy1carbamothioate 

, 1, 
273, 281, 
384, 

etha lfl ura 1in 	 N-ethyl-N-(2-methyl propenyl)- 219, 1, 225, 
2,6-dini (trifluoromethy1) 273 
benzenamine 

ethephon (growth loroethyl)phosphonic acid 200 
regulator) 

ethiozin 4-amino-6-(1,1-dimethylethyl , , 1 
(ethyl metribuzin) (ethylthio)-1,2,4-triaz;n-5(4H) 264, 311, , 

one 334, 345, 346, 
348, 349, 353, 
355 

ethofumesate ( )-2-ethoxy-2,3-dihydro-3,3
dimethyl ben ranyl 

nesulfonate 

ethylene diamine same 
copper complex 

1 	 214not available 

419 




or 
Designation Chemical Name Page 

fenoxaprop 

fl uazifop 

uorochloridone 

fluridone 

fluroxypyr 

FMC-57020 

FOE-3440A 

amine 

glufosinate 

glyphosate 

haloxyfop 

(±) [4-[( hloro-2-benz
oxazolyl) phenoxy]propanoic 
acid 

(R) [[ (trifluoromethyl)
pyridinyl]oxy]phenoxy]propanoic 

acid 

3-chloro-4-{ loromethyl)-1-[3
( uoromethyl)phenyl] 
pyrrolidinone 

I-methyl -phenyl-5- -(tri uoro
methyl)phenyl]-4( )-pyridinone 

4-amino-3, ichloro-6-fluro
pyridyloxy acetic acid 

see dimethazone (clomazone) 

not available 

ammonium( no-3-carboxypropyl)
methyl phosphi 

N-(phosphonomethyl)glycine 

2-[4-[[3-chloro-5-{trifluoro
methyl)-2-pyridinyl]oxy]phenoxy] 
propanoic acid 

, 155, 157, 
1, 3 

31. , 33, 
107, 112. 114, 
120, 150, 155, 

, , 184, 
254, • 273, 
277, 282, 290, 
298, 1, 
390 

lO7, 109, 271 

375, 

21, 26, 34, 
36. 38. 39. 
47. 48, 57. 
72, 73, 78. 
96 

251, 261, 290 

203 

14, ,21. 
36, 52, 

171, 1 

18, • 31, 
37, 52, 
60, 86, , 

• 94. 99. 
100,251, 254, 
261, 

31, 107. 114. 
,1 ,174, 
, 301 



254 

or 
Designation Chemical Name 

hexazinone 

HOE 1 

HOE-704 

-7 1 

HOE-71 

HOE-86601 

imazapyr 

imazaquin 

imazametha 

imaz pyr 

191 

lac 

linuron 

MCPA 

3-cyclohexyl
methyl-l.3,5

(dimethylamino)-1 
azine-2.4(IH, )

dione 

see glu 

ava il e 

not available 

not available 

not available 

(±) ,5-dihydro-4-methyl 
(I-methyl ethyl) -IH-imidazol
2-yl]-3-pyridinecarboxylic acid 

[4,5-dihydro (1
methylethyl)- imidazol-
2-ylJ uinolinecarboxylic acid 

see 

(±) [4, ihydro-4-methyl 
(methylethyl)-5-oxo-lH-imidazol
2-ylJ-5-ethyl -pyridinecar
boxylic acid 

not avail le 

( ) 1-methyl-2-oxoethyl 
[ lora (tri uoromethyl) 

phenoxyJ-2-nitrobenzoate 

N'-(3.4-dichlorophenyl) 
methoxy-N-methylurea 

( hloro-2-methylphenoxy) c 
acid 

86, 96. 
152 

171, 261 

207 

203, 207, 316, 

254 

89, 100, 

• 139, 221, 
223. 233 

187. • I, 
• 216, I, 

282, 290, 316, 
, 332, 

1 , , 1 
162, 164, 168 
176, 178, 223, 

, , 2 
233. 1, 

131 

, 2 7 

107, 109 

34. 78, 208. 
210, 2. • 
311, 324, 336, 
338, 353, 



Common Name or 
Designation Chemical Name Page 

MCPP 

mecoprop 

mefluidide 

metamitron 

metham 

methazole 

metolachlor 

metribuzin 

metsulfuron 

MON-8161 


MON-8783 


MSMA 

N-Tac® 

see mecoprop 

(±)-2-(4-chloro-2-methylphenoxy) 
propanoic acid 

N-[2,4-dimethyl-5-[[(trifluoro
methyl)sulfonyl]amino]phenyl] 
acetamide 

4-amino-3-methyl-6-phenyl-1,2,4
triazin-5-(4H)-one 

methylcarbamodithioic acid 

2-(3,4-dichlorophenyl)-4-methyl
1,2,4-oxadiazolidine-3,5-dione 

2-chloro-N-(2-ethyl-6-methyl
phenyl)-N-(2-methoxy-1-methyl
ethyl)acetamide 

4-amino-6-(1,1-dimethylethyl)
3-(methylthio)-1,2,4-triazin-5 
(4H)-one 

2-[[[[(4-methoxy-6-methyl-1,3, 
5-triazin-2-yl)amino]carbonyl] 
amino]sulfonyl]benzoic acid 

not available 

glyphosate+dicamba 

monosodium salt of MAA 

urea sulfuric acid 

139, 142, 145 


139, 142, 145 


379 


298 


129, 130 


263 


104, 116, 219, 

221, 227, 229, 

236, 240, 242, 

244, 271, 277, 

281, 381, 384, 

390 


31,32,33, 

131, 148, 152, 

198,269,271, 

273, 277, 322, 

329, 334, 336, 

338, 345, 346, 

348, 353, 355, 

362, 381, 384 


11, 14, 24, 

28, 34, 43, 

55,77,89, 

100, 189, 191, 

216, 254, 256, 

258, 260, 325, 

329, 351, 362 


92 


254 


135, 139, 145, 

249 


118, 171 


422 




or 
Chemical Name 

napropami 

norfl urazon 

o 1 in 

oxadiazon 

oxyfluorfen 

paclobutrazol 

raquat 

late 

pend 1in 

N,N-diethyl (l-naphtha- 122, 124, 1 

loxy)propanamide 


hloro- (methylamino)-2 (3- 148 
( uoromethyl)phenyl) (2H)
pyridazinone 

ini- 137, 2 


3-[2,4-dichloro-5-(1-methylethoxy) 133, 134, 137, 

phenyl]-5-(1,1-dimethylethyl) 1,3, 1 

4-oxadiazol (3H)-one 


2-chloro-1-(3-ethoxy itro- 116, 171, 

phenoxy) ( fluoromethyl) 

benzene 


1-(4-chlorophenyl)-4, imethyl- 379 

(1 1,2, triazo1- -yl)pentan

3-01 


1,1' imethyl-4,4'bipyridinium , 164, 168, 

ion 171, , 254, 


S-propyl bu lethylcarbamothioate 1 


N-(1-ethylpropyl)-3,4-dimethyl
2,6-dinitrobenzenamine 

phenmedipham 

picloram 

3 [(methoxyca ) noJphenyl 
thy1phenyl)carbamate 

4-amino-3,5, trich1oro-2
pyridinecarboxylic acid 

298, 301, 303, 

305, 


2, 4, 11, 14, 

16, 18, 21, 


,26, , 

34, 36, 38, 


, , 

, 53, 55, 


57, , 68, 

, , 

75, ,78, 

96, 208, 214, 

2 ,351 




or 
Chemical Name Page 

PP-005 


PP-604 


PPG-1 


PPG

prodiamine 


pronamide 


propazine 


pyrazon 

quinclorac 


quizalofop 


Rll 


R-29 (safener) 


RE-40885 


see fluazifop-P 

[l-(ethoxyimino)propyl
hydroxy-5-(2,5,6-trimethyl
phenyl )cycl none 

not avail e 

3- (l,l-dimethylethyl)

isoxazalyl]-4-hydroxy-1-methyl

i mi 1i 


N3,N3 i-N-propyl-2,4-dinitro
6-(trifluoromethyl}-m
phenyl iamine 

3,5-dichloro(N-1,1 imethyl-2
propynyl)benzami 

6-chloro-N,N ' -bis(1-methylethyl} 
-1,3, azine-2, iamine 

5-amino-4-chloro-2-phenyl-3( ) 
pyridazinone 

0-(6-chloro-3-phenyl 
pyridazinyl)-S-octyl 
carbamothiate 

see BAS-514 


(±) [4[(6-chloro-2-quinoxa
linyl)oxy]phenoxy]propano;c acid 

not available 

not avail le 

not available 

31, , 33, 

107, 112, 114, 

1 , 150, 155, 

174, 176, 184, 


, 
, , 290, 


298, 301, 303, 

390 


201 


273, 277 


43 


137, 182, 


,1 ,128, 

134, 

251, 


78 


298, 390 


131, 153, 160, 

234, 263, 264, 

284, 288 


142, 


31, 32, , 

37, 120, 1 , 

157, 176, 290, 

301, 303, 305 


236, 240, 242, 


290, 384 
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Common Name or 
Designation Chemical Name Page 

SC-0051 not available 	 234, 246, 336 

SC-0735 not available 	 234, 236, 238, 
240, 246, 309 

SC-0774 not available 	 236, 240, 242, 
244 

SC-1102 not available 	 390 

sethoxydim 2-[1-(ethoxyimino)butyl]-5-[2- 31, 32, 33, 
(ethylthio)propylJ-3-hydroxy- 37, 105, 107, 
2-cyclohexen-1-one 112, 114, 120, 

150, 153, 157, 
158, 160. 162, 
174, 176, 179, 
182. 183, 184, 
223, 269, 290, 
301, 303, 305 

simazine 	 6-chloro-N,N ' -diethyl-1,3,5- 78, 152 
triazine-2,4-diamine 

SMY-1500 see ethiozin 	 32, 33, 152, 
264, 311, 329, 
334, 345, 346, 
348, 349, 353, 
355 

su 1fometuron 2-[[[[(4,6-dimethyl-2- 11, 14, 18 , 
pyrimidinyl)amino]carbonyl] 21. 24, 36, 
amino]sulfonyl]benzoic acid 52, 55, 59. 

86 

tebuthiuron 	 N-[5-(1.1-dimethylethyl)-1, 40, 41, 43, 
3,4-thiadiazol-2-ylJ-N.N'- 45 
dimethyl urea 

terbacil 	 5-chloro-3-(1,1-dimethyl- 32, 33, 148, 
ethyl)-6-methyl-2,4(lH,3H)- 152, 268 
pyrimidinedione 

terbutryn 	 N-(1,1-dimethylethyl)-N ' - 198, 261, 329, 
ethyl-6-(methylthio)-l,3, 334, 336, 349, 
5-triazine-2,4-diamine 362 
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or 
Chemical Name 

iameturon 

.lO-SU l® 

trial late 

clopyr 

tridiphane 

tri uralin 

tri su lfuron 

UC-771 


urea - su lfuri c 

acid 


XRM-4640 


XRM-4813 


[[[[(4-methoxy-6-methyl-l, 
3,5-triazin-2-yl)amino]car
bonyl]ami sulfonyl]-2-thio
phenecarboxylic acid 

ammonium thiosul 

S-(2,3,3-trichloro-2-propenyl) 
bis(l-methylethyl)carbamothioate 

,5,6-tr;chloro-2-pyridinyl) 
oxy] c acid 

(3, ichlorophenyl)-2-(2,2,
2-tri loroethyl)oxirane 

2 initro-N,N-dipropyl 
( fluoromethyl)benzenamine 

see CGA-131036 


not available 

same 

see tridiphane 

clopyralid + MCPA 

111, ,164, 
168, 1 , 193, 


, 208, 2 

, 234, 

• 246, , 


309, 316, 318, 

320, 327, 336, 

338, 343, 353, 

357, 


1 ,171 

, 193, 

311, 


34, ,38, 

39, 47, 


89, 

, 99, 100, 

, 139, 142, 


145 


238, , 277, 


• 107, 109, 

166, 187, 219, 

221, , 264, 

269, 1, 281, 

311 


1, 3 , 320, 

324, 336, 349, 

351, , 357 


43 


238, 246, 

296 


1 


6 




a 
A 
ae or a.e. 

or a.e. 
or a.i. 

ai/a or a.i./a 
ai/ha
AGGRI 
AGRSM 
AMABL or Prpw 
AMARE 
ANTCO 
appl 
Apr 
AREHO 

Aug 
AVEFA 

bian 
or Dobr 

BRSNI or SOLNI 
bu 
bu/a
BYGR or ECHCG 

C 
CAPBP 
CDA 
CEC 
CEC/meq 
CENSO 
CH 
CIRAR 
cm 
CO 2 or CO 
COC, C.O.C. 

or c.o.c. 

CONAR 


CRYCA 
CRYCE 
CV or cv 
cwt/A 

I 
OF or df 
DMRT 

acre( s)
amine 
acid equivalent 
acid equivalent per acre 
active ing ent 
active ing ient per acre 

lication 
il 

spoonleaf mil 
August 

active ingredient 

sm ............--':-"--,--

P 
pigweed 

blitoides)
'-----'--77--'--:...:..re t ro f 1 exus) 

mayweed chamomil ---'---- cotula) 

wild oats 

biannually 
downy brome 
black nights 
bu she 1sacre 
bushel/a
barnyardgrass (Echinochl 

(s) Celsius 
s purse
controlled droplet applica 

(Capse11 a ~~.;......,a:,...::...:....::...::...:.....:..:::.. 

cation exchange capacity 
cation exchange capacity/milliequivalent
yellow starthistle 1 s 
common hambsqua 

thistle (Cirsi 
meter 

carbon dioxide 

crop oil concentrate 
field bindweed (Convolvulus 

~:-=~...;;,.

Conservation Program 
Crypthantha -=---;~....-::-:-,.;-
Crypt han t h a .c_e-;:---_.,.---,-...,.. 
coefficient 
hundred weight acre 

days a treatment 
pinnate tan Descurainia pinnata) 
dry fl owab 1e 
Duncan's mul ple range t 
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E 

EDA-Cu 
encap. 
EPHES 
EPOE 
ERACN 

ION 

or es 


F 
f 
FL or F 
FRSTO 

fF or sq ft 

9 
G 
GL 
GALAP 
gal/A, l/a, 

GPA or gpa 
Grft or SETVI 
GUESA 

h 
ha 
HAPAC 
HAPNU 
HELAN 
HORVL 

in 

Jul 

KCHSC or KOeZ 
kg 
kg/ha 
km 
km/hr 
kPa 

L 
L/ha 
lb 
"' b/a,

or lb/A 

ABBREVIATIONS USED IN THIS REPORT (Cont'd) 

emulsi able 
emulsifiable concentrate 
emulsi e solution 
ethylene diamine copper complex 
encapsulated 
leafy s rge 
early postemergence 
stinkgrass is 

Fahrenheit 
fa 1 
flowable 
skeletonl bu 
foot or 
square feet 

gram 
granule
granular lignin 
catchweed bedstraw 

llon(s) per acre 
green tai 1 
broom sna 

hour 
hectare 

s annuus -.-- 

inch(es) 

July 

kochia 
kilogram 
kilogram{s) per hectare 
kilometer 
kilometer(s) per hour 
kil opasca 1 

active 

1iter 
liter(s) per hectare 
pound 

pound(s) per acre 
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2 

ABBREVIATIONS USED IN THIS REPORT (Cont'd) 

lb ai/A, lbs ai/A, 
lb a.i./A or 
lb ai/a 

lb/bu 
If 
LSD 
lVE 

m 
m
Mar 
MAT 
mi n 
mph 

N 
n.s., ns or NS 
No. or no. 
Nov 
NW 

OC or oc 
Oct 
OM 
oz/A or oz/a 
oz ai/A or 

oz ai/a 

p or % 
P 
PANMI 
PE 
PES 
pH 
plt 
p1tifF 
PHlHO 
PM or pm 
POlCO 
POROl 
POST, Post, 

or post 
PPI or ppi 
ppb 
ppm 
ppbw 
ppmw 
PROlO 
psi 
ptly cloudy 

pound(s) active ingredient per aCI"E: 

pound(s) per bushel 

leaf 

least significant difference 

low volatile ester 


meter 

square meter 

March 

months after treatment 

minute 

miles per hour 


north 

nonsignificant 

number 

November 

northwest 


oil concentrate 

October 

organic matter 

ounce(s) per acre 


ounce(s) active ingredient per acre 


percent 

phosphorus 

proso millet (Panicum miliaceum l.) 

preemergence 

preemergence surface 

-log hydrogen ion concentration 

plant(s) 

plant(s) per square foot 

Hoods phlox (Phlox hoodii) 

package mi x - 
wild buckwheat (Polygonum convolvulus) 

common purslane (Portulaca oleracea) 


postemergence 

preplant incorporated 

parts per billion 

parts per million 

parts per billion by weight 

parts per million by weight 

unicorn-plant (Proboscidea louisianica) 

pounds per square inch 

partly cloudy 
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qt 
qt/A 

r 
Rdwt 

RN 

, SALIB 
or Ruth 

SASAL 
Sd~<lt 
SECCE 

or Yeft 
SINAR 
SOLCU 
SOlSA 
SOlTR 
sp 
ss 

or s 

t 
temp 

I I N 

TRBTE 

UCCGC 
l1m 

V/V or v/v 
var. 

coc 

W 
WDG 
WP or wp 
w/w 

yd 

ABBREVIATIONS USED IN THIS (Cont'd) 

quart 
quart(s) r acre 

correlation c cient 
root dry weight 
reduction 

Russian thistle (
tumble mustard (.:-;;--.--:
shoot dry weigh 
vo1unteer rye 
seedlings 
ye 11 ow foxta il 
wi 1 d musta 
buffalobur So-.--..-----r-;:ha i ry n i 

eaf nights 
s ng 
stainless steel 
common chickweed llaria media 

comata 
--=-~ 

t 
southwest 

metric 

sae 

ton s 
tiller 
volunteer wheat 
puncturevine Tribulus terres s 

yucca Yucca glauca) 
micromo ar 

volume r volume 

e crop oil concentrate 

west 
water dis ble granule 
wettable powder 
weight per wei t 

yard 
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