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TH ~ WE D CONTROL SUGGESTIONS are based 
on Fede ral label cl arances and on information 
obtai ned from th No rth Dakota Agricultural Exper­
imen t Sta t ion and the Research Report of the North 
Cen tral W d ontrol onference. 

CAUT ION: 

The weed control suggestions in this circular are 

based on the assumption that all herbicides men· 

tioned in th is guide will continue to have a regis­

tered label with the Environmental Protection 

Agency. 


USE CHEMICALS ONLY AS RECOMMENDED 
ON THE LABEL. 

PPLICATION RATES are broadcast and ex­
pr sed as active ingredient or acid equivalen t, 
an d in the amount of commercial product. Com­
III rcial fonnulations of the same herbicide may 
vary in their amoun t of active ingredien t. For 
e am pI a pint of 4-pound acid equivalen t per 
g lI on 2 ,4-D contains 1/2 pound acid equivalent, 
a pint of 3.3-pound acid equivalen t per gallon 
l:Olhains 2/5 pound , and a pint of 6-pound acid 

r: A E •"'" qu.ivalent p r gallon contains 3 /4 pound. Three 
~ poun ds of atrazine (AAtrex 80W) powder contains 

2.4-pound active ingredien t (3 x 0.80 = 2.4), or 3
5W poLin ds ac tive ingredient is 3 3/4 pounds of product 
N~ (3 ~ O.80 = 3 .75). 

W 0 COMP TITION reduces crop yields severely, 
unless wee ds are removed when small. Good cul­
tu ral p ractic are one of the many methods of 
controlling wee ds. However , selective herbicides 

can be an effective supplement. Timely applications 
of selective herbicides at the recommended rate 
will control many annual weeds satisfactorily with­
ou t dam aging the crop in which the wee ds are 
growing. 

POSTEMERGENCE HERBICIDES: Consider crop 
tolerance, weed species and climatic conditions in 
detenllining the rate of herbicide to apply. A range 
of rates is given for most of the herbicides in this 
circular. Use the lowest recommended rate of post­
emergence herbicides under favorable growing con­
ditions when weeds are small and actively growing. 
Under adverse conditions of drouth or prolonged 
cool weath~r , or for well established weeds, use the 
highest recommended rate, except for barban 
(Carbyne). (See Wild Oat Section for discussion of 
barban use.) 

IDEAL TEMPERATURES for applying most post­
emergence herbicides are between 65 degrees and 
85 degrees F. Below 60 degrees, weeds are killed 
very slowly or not at all; above 85 degrees there is 
danger of herbicide injury to the crop. Avoid ap­
plying volatile herbicides such as 2,4-D este r, MCPA 
ester and dicamba (Banvel) during hot weather , 
especially near sensitive broadleaf crops, sheIterbelts 
or farmsteads. 

SPRAY DRIFT is a serious problem in North 
Dakota each year as herbicides move from target 
fields into non-target fields contain .ng crops sus­
ceptible to the herbicide. Spray drift and crop 
injury are affected by several factors. 
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\)Sp ruy particle siz "' : Large droplets wi ll dr ift 
k than small particles . Use of low spray pre sLi res 
(20 to 30 psi) and nozzles which deliver high gall ons 
per acre wl1l produce large r spray droplet . 

2) Wind velo 'ity and direction: To minimiz. sp ray 
dri ft, wind direction should be away from SLl S­

cep tib l ' rops when herbicides are applied. The 
win d veloci ty should be less than 10 miles per hour. 
Howev' r, drift can occur even with lower 'v ind 
v ' Jo 'iti _ 

3) Di -tan ce be twe n nozzle and targe t (boom 
heigh t): Orople ts hould be released as close to 
the ta rge t a possi ble since less distance means 
Ie ti me to fall and th erefore less drift. 

4 ) Herbicid fo rmulation: 2,4-0 and MCPA are 
fo rmulated as amines and as esters. Parti cle drift 
can occu r with both formulations, bu t ester formu­
lations are volatile 0 drift from esters can occur in 
the particle f nn during application and alo in the 
vapor form after application. Oicam ba (Banvel) is 
al 0 volatile an d can drift as particles or vapor. 

II jury to uscep tibl e crops from drift is mor un­
predic table wi th vola tile herbicides (2,4-0 and 
MCPA esters or dicamba) than with an amine , so 
vo latile herbicides should not be used near sus­
c 'pti ble cr p . Some of the so-called high volatil ) 
este rs o f 2,4-D vaporize at temperatures as low as 
70 degre '$ F. and most vaporize readily at tem­

eratur s above 85 degrees F. The temperature at 
groun d I vel always is several degrees warmer than at 
chest heigh t. Consequen tly, vaporization from the 
high v latile esters could occur at temperature 
read ings a low as 60 degrees F. Vapor drift may 
be avoided by lIsing the 2,4-D amines. 

5)Dri ft con trol: Certain spray nozzles such as 
the Delavan Raindrop nozzles and the Spraying 
Systems LP nozzles produce large droplets which 
r duel: drift. Nako-TroI, an ad ditive to sp ray mix­
tures causes large r droplets which reduces d rift . 

6) Drift injury from herbicides: Damaging drift to 
non-target cr ps is primarily a problem wi th 2,4-D, 
MCPA, dicam ba (Banvel) and picloram (Tord on) in 
North Dako t' . Other herbicides may drift bu t 
generally do not cause significant dam age. Dri ft 
con trol techniques should be used only with post­
eme rgence herbicid es that cause a drift pro blem 
because man y o ther postemergence herbicide lIch 
as ba rban ( arbyn ), desmedipham (Betanex ), and 
b n tazon (Basagran), require small d rople ts for 
optimum performance. 

HER BICIDE COMBINATIONS: The effect o f 
poste me rgen ce herb icid s often is increased when 

applied to area alr ' ad y t rea l d with a pree m -' ro J1 'e 
or . p r plan t herbicide. Com bination, of c rtain 
postemergen e h rbicides or prcemergence herbi­
cids may give bett r w ed cont rol than from tl e 
u e of th individua l h rbicide alone. How ver, loss 
of weed con trol or increased crop damage may 
some times r ul t from the use o f c rtain 0 ther 
h rbicid s in com in ' tion. 

U e h rbicide com bina tions with cau tion LIn til 
ex perience or resea rch has shown th at the com bin a­
tion is effective and ·afe. See tl1 dLcus ion on 
individual crops for mOre speci lC in fo nn atj on. 

All agricultural p stic id which are . tank mixed 
hould be r ·gister d for use as d mix ture by th 
n ironme n tal Pro tec tion Agency . Agricu l tural 

pesticides may be tank mixed if all p .stici d s in 
. the mix tu re are regi te red by the tnvironm n tal 
Protection Agency on the crop bein g treated. 
However, us rs must assume li ability for any pos­
sible crop injury, in ad "quate weed c n trol and 
illegal residu S. 

HERBICID E- ERTILIZ R COMBIN ATION S: Th r­
ough mixing and a con tinuous vigorous agitation 
are re uired to obt'in an ev n application of herbi­
cide-fcrtiliz r combinations. Even with mixing an d 
agi tation herbicid s may not always mi x evenly 
through out a sp rayable liquid fe rti lizer or the 
componcn ts may separa te out , ma king their com­
bined use imp racticaJ. ompati bi li ty of the herbi­
cide in the tiq uid fe rtilize r shoul be te ,t d befor 
th " herbicide is add d to the tank . 

The comp atibility test may be condu d ed by com­
bi ni ng small quan ti ties of th compon nt ' b ing 
mix ' d. Put 1 pin t of fertilizer in a quart jar and add 
2 tea poons of the liquid herbicide. For w ttable 
powde rs, mix tw o teaspoons of powder with a small 
qu an tity of wa ier t torm a slurry, and add the 
slu rry to the fe rt il ize r. Clo e th (:; jar and shake well. 
Wa tch the mix tu re for several se conds and check 
again 30 minute h ter. If the mixture doc not 
se pan te , the combina t io n is compa tible . If th 
mix tLl re foams parates, or gets very thick or 
syrupy , do not com bine fo r field applica tion. 
Mi xing abili ty may b improved by adding a com­
patibil i y ag · nt such as ompex. Different bat 'h 
of the same fOnllUla ti n of fe rtili ze r may differ in 
th "ir mixing properties so should be t sted eparate­
ly . 

PREEME GENCE HERBICIDES: Good w d con­
trol with pr em >rg nce herbicides depends on many 
factors, incl uding rain fall after appl icat ion oil 
m oistu re, soil tem perature and soil ty p and we d 
speci 's. or these reasons, preemergence ch mi al 
appli d to the soil surface om tim s fail to give 
satisfac tory weed con trol. Herbicid s whi 'h are in­
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corp orate d in to the soil surface usually dep nd 1 s 
upon rain ful l after appli 'ation fo r fecti ve we d 
control th an uni ncorporate d herbicides. If weeds are 
em rgin g through a p reemergence herbicide treat­
men t. the fi Itl may be rotary hoed wi thou t reduc­
ing the ffe t of th e h ' rbi cide. 

RPORATION 0 HERBICIDES: Many h rbi­
cid s which ar applied before crop and weed 
er lerg nce n ed to be incorporated to give optimum 
wee d I,; on tr l. Included in this group are EPTC 
(Eptam, Eradicane ), cycloute (Ro-Ne t), butylate 
(Su tan ), triallute (Far-go ), di e llate (Avadex), tri­
flu ra lin (Treflan), p rot1 u ralin (Tol ban), fluchloralin 
(BasaJjn) , an d dinitramin ( .obex). Alachlor (La so) 
and p ndimethalin (Prowl) should be in L: orporated 
in om · cases. 

EPTC cyd oat , butyla te, diallate, triall ate, and 
profluralin should be incorporated immediately 
(within minute ) after 31 plication. In orporate 
flu chloralin wi thin eigh t hours o f app lication. 
Trifluralin incorpora tion also n ay be delayed up 
to ei uh thou rs if applied to a cool dry soil and if 
wind veloci ty is 1 s than 10 mph. Dinitramine 
incorporation can be delayed up to 24 hours. 
Pendil thalil1 mus t be us d pre m rgencc onI 

'o rn bu t ma y be incorporated for 'oybeans. In­
corporation n en impr ves the p rformance of 
pen dim th alin. Incorp oration of pendilnethalin 
may be d IJY d up to seven days after applica tion. 
Al achlor may b... used preemerg .> nce bu t incor­
po rati on often imp roves performance especially on 
fine tex tured soil '. Incorp oration of ala 'hlor may be 
d lay cI sev raI day s. 

ev~ral tillag tools have been used uccessfully 
fo r til ' incorpora tion of herbicides. Some lwrbi­
cides r quire more thorough incorporation than 
otl1"rs and the incorporation method should be 
rnatched to th herbicide. 

EPTC cycloat , bu tyl ate, tritluralin, profl uralin, 
tluchl oraiin, and dinitramine require a thorough 
incorporation and shoul d be incorp orated by one 
of th e fo llowing methods or a method which will 
do a similar job to the me th od Usted. 

1) A tandem lisk sh ould be se t at a depth of 3 to 
4 inch s for dinitramin and a depth of 4 to 6 
inches for the th rs. Operat ing speed should be 
4 to 6 mph. 

2) ielJ cultiva tors of vari ous types may be used. 
These should have overlapping wee p shovels with 
at I ' ast th r e rows 0 gan and the op ra ting depth 
should be 3 to 4 inches for dinit ramin c and 4 to 6 
in h f r the others. A harrow sh ould follow th ) 
fie ld cultivator. Th operating speed necessary 
to achieve a satisfactory incorp ra t1 n will vary 

somewh at d pending n the ype of fi ld cultiva tor 
but the spe d wi ll usually be 6 to 8 mph. 

3 ) Power driven rototill er type equipmen t wi ll give 
adequate incorporation when et to operate ;]t a 
d p tll o f 2 to 3 inches at the man ufacturer' s r com­
mended ground speed. 

A single incorporation with a power dliven tiller 
is su ffi 'ient fo r EPTe, cycloat , butylat " trifluralin , 
fluchloralin, profluralin, or dinitramine. However, 
a secon d tillage at righ t angles to the ini tial incor­
poration should be done if the disc or field cul­
tivator is used. The second incorporation has two 
purposes. 

1) Most of the herbicide left on the surface after the 
fi rst incorp orati on will be mixed in to th soil w i th 
the s cond tillage, and 

2) the second tillage will give more uniform distri­
bu tion of the herbicide in the soil which will im­
prove weed control and r duce crop inj ury. 

Trifluralin may be appli d to wheat and barley after 
planting and then incorporat d above th e 'e d. Shal­
low incorporation of tri fluralin does not give J S f­
fective weed con trol as a deep incorporation bu t 
fuir to good control of shallow germinating w eds 
such as green and yeUow fox tail (pigeongrass) can 
be obtained. 

Pendim e thalin does not require deep incorporatio n 
bu t deep incorpora tion will not harm perfonnan ". 
A tillage tool operating at a minimum depth of 2 
inches will give adequate incorporation. 

Dialla te and trialla te will perform adeq ua tely 
with a shallow incorporation. Two spike too th 
harrowings at rightangles will give su fficien t in­
corporation if the soil is loose and free of trash. 
Experiments at North Dakota State University 
showed that deeper incorporation did not r du ' C 

wild oat control from diallate or triallate and ev n 
gave better control of deep genninating wild oats. 
However, triallate used on wheat, duru111, or barley 
should be incorporated less deeply ,than tile pl ace­
ment of the crop seed. If triallate is incorporat d 
around the wheat seed, crop injury may result. An 
estimate of the efficiency of an incorporating t 01 
can be ob tained by operating the tool through fl our 
or lime which has been spread thickly over til soi l. 
A thorough incorporation should cover most of the 
flour or lime and mix it unifonnly through th e soi !. 

USE OF THE SOIL ORGANIC MATT R T ST: 
Certain herbicides are partially adso rbed and in­
activated by soil organic matter, so knowledge of 
the organic matter level will serv as a gu ide to 
select an effective herbi cide and an en c tive h rbi­
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ell!' riJk. II~ rb i 'i de ( : pt~lmL pyra­
zon (1'y rLlll1i n) atr' 7, ine. lin ll ron (Loro ) 'lIld 
'ycloutL- ( Ro- N t) rcq ll irl' higher rate t bl: ef­
lectivc in h igh orga ni c ma tt r soils. Jl the other 
hand, c rop ar ty Ill~lj be maroi nal n low organic 
mu tt r . oil. H rbic ides also are ad rbed to th' 
day fraction in a soiL so cl ay con t n t aHe t h r i­
cide perform'\I1 c . Howe r, o rgan i matt r level 
genera ll y an ct herbicide perfo rm nee morc than 
cl ay con t 'n t. 

FPTC' is LI ' d on fl ax , suga r be ts, sun flowers, 
dry beans and potatoes. Flax and sugar beets have 
marginal to leran e to EPT . so the ratc must be 
acljlL t d on various soils to oiv go d w .e ontrol 
withou t crop injury. The followin o is u sion on 

J ding an EPTC rate giv s som gu idelin s but 
does no t gi v fi nn rul ' s. Si nce oth r factor such as 
111 thod of in corporation al 0 affect EPT per­
formanc (immediate and thorough in corporation 
(ri e. best perf rmance , each growe r must d ide 
Oil the b t rat fo r his conditions. The ugg sted 
LPT ra t is 2 to 3 p ounds per ac re . Wh en a soil 
lla a ilty clay t x tll re with mor th an 7 p r cen t 

rgan ic matte r, the 3-pound per acr ra t would 
b exp ct d to give good w d control with ou t 
crop inju ry. When a s il is an y loam or coar er 
textur d . n t ins I ss than 4 per cent organi m at t r 
crop injury to suga r be ts and flax m ' y r ult even 
with th minimu m rate of 2 pou nd per a r . EPTC 
rate shoul d be adjusted within th e 2 to 3-pound p r 
a 'r' r ng when the oil is in t ml dia te betwecn 
the two x trem s. EPTC at 2.5 p unds per acre 
hould giv good weed ontrol and little crop 

inj ury 0 11 clay loam or finer te tur d soils with 
more than 5 p r cen t organic matte r. 

Safer h rbi ides sll ch as TCA, diall ate (Av d x) 
cycloate (Ro-Nee t) , or pyrazon (pyramin) + TCA 
may b used in sLi gar bee ts on the low oroanic 
matter oils wh -re EPTC inju ry is exc ssiv . PT 
is the only pr eme rgence or p repl an t in orporatcd 
herbicid cl ared for Lise on fl ax. Stunt 3 d plant 
and st nd r du ct i n are sym ptom of nax injury 
from EPT '. U ually , flax yield will not b r duc cI 
b caus til remaini ng plants will r cover branch 
all t and com n ate for a th in stand. However wi th 
sc re injury th stand may be thinn d to the point 
wher yi Id is red uced . Each grow r should try 
EPT on a sm all acr age of 11 x on the light roils 
to det nn inc if the ben fits from the PTe offset 
possible injury . 

Sam h >rbic icles give good w ed cont rol only when 
or :tani ma tt r level are low. Pyrazon and linuron 
have not b en cffe ·tive in the R d Riv r Valley, 
e'(cep t n the oarse r tex tu r d soi ls wi th I s than 
5 per cent organi matter. The lowe r the organic 
matter, tIp mor ffec tiv~ they beL: ome. Th atra­

zim: rate must be adjusted aecordint: t o rganic 
matter levels. Ap ply the hi gh 'r Iabek I rates on 
high r organic matter soi ls. 

Many herbicic1 such a tr iOu ralin (Tr -flan ) propa­
hlor (Ramrod ), triallate ( -a r-go), d ialla t (Avadex) 

and mo t po teme rgen 'e 'herbicide ar aH ted 
only sligh tly by rgank matter I vcls. 

D tenni ne o ruani matter level s o n "a h fie 1 
wh r organi matt r sen itiv herbi cide re to be 
us d. Organi c m tte r levels ch ange v r nl wly and 
t sting once ev ry fiv e y aT.. woul d be o ften enough. 

IWEED CONTROL IN FIELD CROPS 

SMALL GRAINS-SPRING WHEAT 
(INCLUDI NG DURUM), BARLEY AND OATS 

All small grains ar sensitiv to 2 4-0 luring th 
seedling stage but can be treat d af Iy with M PA 
fro m em rgence until the arly boot st ge. Do n ot 
tr at small grains in th e boot stage. Wh at and ar­
I y, wh en trea ted from the fifth leaf to t l1 early 
boot stage , are more tolerant than oats to 2 ,4-D 
ppl i ations. Oats is more resistant to MCPA than 

to 2 ,4-0, bu t injury to oats i possibl e with jth r 
chem ical at any growth stag . Use _ 4-0 on oats 
for such hard-to-kill weeds as Russian thi stl c, k chia 
common ragweed and r droot pigw ~ d and when 
the rop is in th e third to fourth leaf st g . While 
om injury to th e oats can be CI pc ,t d th b tt r 

cont r ] of these weeds with 2,4-0 u ually wi ll om­
pensate fo r any yield loss cau s d by th eh mica!. 
Oat va ri e ti es vary in th ei r tal rall e to _,4-D u t 
there is little or no difference in su h tal rance 
among the wheat and barl y varieti s. 

Rates of 2 ,4-D or MC'PA requir d t control most 
broa I (f w ds cannot be applied in sm 'l]\ gra in 
crops und ' rseeded to swee tclov r, alfal fa or oth "1' 
I gum s withou t s riollsly injuring or killing the 
1 gum s. 

Dicamba (Banv I) cont rols wild bu kwh cat . mart­
weed and ce rtain oth er broadl f w ds in wh at 
and oats. i am b::! can e applied alone bu t u ually 
i ap plied wi th M PA to increase c ntr I of wil j 

m ustard. Oats is more ta l rant to dicamb a than 
wl t. B th crops mu st be treated t the econ dc. 

through fourth lea f stage . Barl y is more. u. ' pt ibl 
to injury from dicam ba than wheat r at . 

Picloram at 1/4 un ce per a T wi th 4 t 6 u nc 
p ~r acr of 2 4-0 has a N rtll Oa ota label fo r 
bro' dle ~ f we d Call trol in wh at and barley. Pic­
]oram may be app lied fro m til l 'nnI t to t he boot 
stage . How v r, applica tion to IU r LlIl1 shoull b 
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before the six-leaf stage to reduce possi bl shorten­
in g an d pike reten ti on by the flag lea r heath. Do 
no t ro tate treated whe t or barl y field s to other 
crop uses. 

BromoxY llil (Buctril , Brominal o ntrols wild buck­
wh at fumi tory and most ann ual broadleaf we ds in 
wheat end barley from the th ird leaf tag of the 
cr p to arly boot. Mix ture of br moxy nil plu 
MCPA ster (Bronate and Brominal Plus) are applied 
to improve wild mustard co ntrol. 

rifluralin at 1/2 to 3/4 p ound per acre and harrow 
inco rpo rat d shall owl y after seedin J has a North 
Dakota lab 1 for foxtail (pigeongra ) con trol in 
wh at. The low r rat is for u e o n oar e t x tured 
soils and th higher ra te on fine texture soils. 
Incorporation shou ld be by harro win g twice at 
right angles and t he dep th of inc o rporation of the 
h r icid e mu t b abov the wheat s ' d. The wheat 
shou ld b ed cl 2 to 2 .5 in he de p to perm it 
in o rporati on abov the s . d. A h vy rain or ir­
rigatio n im me diate ly aft r t rifluralin appli cati n 
h' s cau 'ed whea t injury on light and medium 
tex tur d ' ils. T ri fl uralin ap pli d in th is manner 
do not control wild oa ts. 

HARROW ING FO R W D CONTROL in small 
grain : Harrow ing a few days afte r a spring sown 
crop h a pr u t d bu t before it has emerged is ef­
fec tive in :r dueing st, nel of fo x ta il (pigeo ngrass), 
wild oats and other w ~eus . The we must be 
. head of the s edcd crop. Sin ce fox tail i hallow 
r o t d an d easily cantrall d, s t th tee th back 
on t h harrow to minimize crop inju ry . Sm all 
grai ns can be harrow cI after th y hay merged 
and hay two leav s, and when soil mois ture is 
good but the soil su r face is dry. However, harrow 
befo re tl1 mall grain begins to stool. Weeds hould 
b small specially foxtail an d wild oats, as many 
of them ar killed by being cover d wi th soil rather 
than by bein g h arrowed au t. 

e ded crop is up, wll a t can be har­
rowed on to tlu times but barl y only one . 
o ts normally is not ha rrowed b ~ c use it is in­
J UT d 1110r ea ily th an whea t and barl->y. 

Good con tr 1 of wild oats an d oth r we ds is p s­
jble by hallow disking or using a r d weeder 
sh rtly after tl1" edin g crop has sprouted but 
well befor it eme rges. 

NOTE : Wil d oa t con trol in mall grains is disc uss'd 
in the wild oat section of this ircula r. 

FLAX 

Flax i a poorer competi tor with w cds than arc 
"mall grain s and sh oul d b grown on r la tively 

weed-free fi Ids. Early after-harvest tillage of sm all 
grain stu bble will prevent weed seed production , 
control perennial weeds an d encourage annual 
weed e d g nnination prior to freeze-up. 

Us flax in the rotation following corn, soybeans 
or o the r cultivated row crops. If good w ed con trol 
practic s w [ employed in the previous year's 
crop , flax would require only hallow t illage. On 
or more crops of wild oats frequently ar destroyed 
by spring ti ll age before flax is sown. Howev r , 
delayed planting generally reduces c rop yields. 
Plant early matuIing vari ties with late seeding. 

MCPA at 1/4 pound per acre controls most b road­
leaf weeds in flax when it is 2 to 6 in h s t all. 
Rates of MCPA amine higher than 1/4 pound per 
acre or MCP A ester hould be used in flax only for 
th m ore resistan tweeds. 

Postemergenct' weed control in flax is IllOSt ef­
fective when the herbicide is applied as soon as 
most of the w ds have emergcu. While an ap­
plication of MCPA may reduci? the yield of both 
seed and straw, weed competition gl'lli?rally is 
ri?duccd su fficien tly to compensate for any herbi­
cide injury. 

Dalapon (Dowpon) will control green and ydlow 
fox tail (pigeongrass) ill young flax. Apply dalapoll 
when the tlax is over 2 inches tall and the wl'eds 
less than 2 inches for best results. Caution: Spraying 
must be completed plior to the early bud Stllgl:. 
Generally dalapon is applied in a mixture with 

MCPA amine to control both the susceptible grassy 
and broadleaf weeds with one application. 

EPTC (Eptam) spring applied at 2 to 3 pounds pi?r 
acre or fall applied at 4 pounds per acre controls 
annual grass weeds, including wild oats , and some 
broad leaf weeds in flax. Fall applied EPTC at 3 
pounds per acre generally has given good contr I in 
coarSi? tcx tured soils. Incorporate EPTe immedia k ­
ly (within minutes) and thoroughly aftcr applica­
tion. Tandem disk twice at right angles or use any 
other method which will thoroughly mix the chemi­
cal wi th the top 3 inches of soil. 

Flax tolerance to EPTC is marginal. PTe is more 
injurious to flax on coarse textur d and low organic 
matter soils. In experiments at North Dakota State 
University, EPTC has not caused flax injur on 
fin textu red, high organic matter soils. A li mit >cI 
reduction in th> flax stand from EPTC will no t 
reduce yi r.> lds since weed competition is c.kcreased 
an I there is an increased branching of th,e rem ai ning 
plan ts. See section on lise of the organi c "matte r te t. 
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CORN 

A com binati 11 of cu ltu ral practice ' and herbicide 
application is nee ssary fo r w ed control in corn. 

Destr ~ arly g~rmjnating wee d " by cultivat ion 
befo re planting if conventional tillage is u cd. 

Lave tl1 ' pace betwee n the r w loose to reduce 
weed !.! 'nn inati on. U c a rota ry hoe i.l 00 11 a. 
we eds ~IP P ' cu. eu I tivate soon '1 1ter the weed havl.: 
elll 'rge d. 

At razine app lie 1 pree m rgel1ce at 2 to 4 pounds per 
acre give ' g od control or annu al weeds without 
Cf OP ~ in.i ll r . Fine t x tu red oils an d those high 
ill orgtln it: matter require a 4-pou nd per acre al­
pl icatT 11 . At razine residues injurious to uscepti bl ' 
cr ps may remain in c rtain soils I nger tha n one 
growing season. Residu s are more likel~ to p ' r i t 
with low soil t rnperaturc or low mo}()ture '011­

ditions. 

Crop ary in the ir to l ran ce to a trazi ne . orn and 
millet ar' tolcran t. Ge neral rankin 0 or other crops 
in o rd r of I ast to 1110st tolera nt i suga r beets, 
unno ers, ats, wheat barley soybean Jnd llax. 

Mi nimize re i lu s by applying th low t rate or 
chl' micai C !lsi knt with good weed control. LI ing 

and instead of broad e t applic ations, and plowing 
til field prior to pl anting t he next rop. 

Pr pachl or .R mrod, Propachlor and Bex ton) ap­
pli ' (\ pr(' ~ mcrg nc at 4 to 5 pound per acre 
co ntrols ann ll 'l (trasse an d soml.: br ad ieu we ds 
bu t is ineffective against wild mll . tanl or per nn ial 
we ds. Propachl r oft n is used in mix tures with 
a traz in~ 'y:lI az in (Bl adex) or Jinuron Lorox) to 
enhanee broadl af weed 'on tro1. 

Alachlor (La 0) i used pre mergenc at 2 1/2 to 
3 1/2 pou nds per ac re for control of annual gra se 
and certa in broadlea r weed L1ch as red root pi11 _ 

wee d common lam bs lICtrt r and common rag­
wee d. Use th I igher rate on clay soils high in 
organi c matt r. Propa hlor in North D' kota State 
Uni er ity exp rim nts has given superior wee d 
control to . lachlor excep t wh n alachlor was in­
corporated. 

Pe noxalin (Prowl) is u d at 1 1/2 to 2 pounds per 
acre for COI~ trol of ann L1al gra e and ce rtain road­
leaf we ds SLlch a r droot pigweed . Harrow if no 
rai n occurs with in 7 days aftcr application. Do no t 
LIse pcnox alin on sands or loamy and or on soil 
wi th I s than 1.5 per n t organi matter. Penoxalin 
I labeled fo r mixina with -atrazine, dicamba and 
yanaz ine (s I bel for d tails. 

Cyanaz ine (Bladex) at 2 to 3 .2 pou nds p r a(rc 
precmergenc ol1 trols annual gra ses and bra d-

leaf weds in con1. yanazine reqll ir moe t han 
1/2 inch of rain for acti at ion ed ally on tine 
tcx iLir 'd soil. Cyan' zin ~ ha J . hort ' iI r 'si lI ,tl 
penn itting norm ' 1 cro r tat i n ' . Mi · tLlr~ o f 
cyanazinc with propaehlor Ull O ::t1achlor im ro es _ 
gra. sy weed cont rol. Cya nazine alo 11c ni 's poor t 
fair redroot p igwe~d control. Aiach ior and cy an a­
zine are cI i nClll t to mix. 0re t re III t fi II t11 
prayer tank one hal ' full of W' lt r 'lcld the ula hl r 

while agitati ng, an I wa it 10 minut .> . Mix th 
yanazine in a small amollnt of wat r to t Ol1n a 

slurry, an d add it slowly into tll "\ tank while con­
tin uing th . agitation . 

Atrazine applied po te me rgenc' at 1 to 2 pound 
per a'rc g nerall y can rols most an nu al grasse ' in 
corn an d control 0 broadleaf w eds is xCell 'nt. 
Apply atrazine within th re e w ~eks of pla ntin g whil 
the we cis are I th an 1 1/2 inch tall. Adding 
1 to 2 gallons p"r acr of crop (pe lr leurt1) oil with 
an ernul ifi r in pas the effcctiv n ss o f th tr at­
me-nt. Substitu ti ng 1 to 1 1/2 qu ar ts pe r acre f an 
mulsifiabl e crop origin oil (Bio -V g o r Mi !land "V) 

give r ults sim ilar to petroleum oil appli d at 1 to 
2 gallon per acr . The em ulsifiable crop origi n oils 
also are kn wn as vegctabl oi ls. 

Cyanazi n (Bladex 80W) L lab .> led ut 1. 1 to 2 
pounds pe r acre wi th 1 quart per ae r fa n emu lsj­
fia bl e crop origin oil (Bio-Veg or Midland V) as 
an ea rly postemerg nee treatm nt for grassy and 
bro dleaf we d con trol in corn . Only tiL 80W 
f0n11UIatjon is regist red for pos t n erg n 't w e 
control. Cyanazine at 1.2 p un ci p r aef' ith 
1 qua rt per acre o f crop origin i1 hCl S given good 
control 0 small w ds Ie s t han I 1/2 inches 
tall). High -.r rates will giv mor o nsi tnt weed 
co ntrol bu t al 0 incr a es til pos i iIi ty o f corn 
injury . Occa ionally corn 1 af bu rn occurs but 
recovery is g od. , rn should not be ir at d aft f 
the 4-leaf stag or during ext nded c I w t on­
ditions. Cyanazine residu s are unlik ly t pr en t 
nOI1l1al crop rotati ons. The 1.2 pound p r a r rat 
in fine tcxtu r d ils only cont r Is merged w ds. 
Thus, later em rging we ds are som etim s a prob­
lem and sh ould be controlled by cuItiva io n. 

2 4-D am ine at 1/4 to 1/2 pound p r acr appli d 
postem rgenc to corn 3 to 8 inch s tall will on­
trol broadleaf we .ds. Use th e 1/4-p md r t for 
suscepti ble weds like wild mu stard . The 1/2­
pound rate will con trol t l e more r i ta l t we ds 
bu t corn may b inj ur d. Do not us Nt PA 'S it 
i more injurious to ~o rn th -n 2 4-0. WI t:;n orn 
is over 8 inches tall, us drop nozzles to avoid 
g tting the 2 4-D on th e upper leaves and 1 af 
whorl. This r duc s th dang r of _,4-D injury. 
Corn sprayed with 2 ,4-D may how signs of injury . 
Brittleness, followed by b nding r breaking of 
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the stalks, som etimes occur. A s vere stand loss 
may result wh en applications of _ ,4-D are fol­
lowed by a storm or car less cultiva tion. 

Dicam b'l (Banvel) at 1/8 to 1/4 pound p r acr , 
eith r alone or in a m ixtu re with 2 ,4-D amine at 
1/4 pou nd per acr can b appli ed p ostemergenc e 
in corn. Dicamba gives bette r c n tro l of an ada 
t hi. tl martweed and wild b u kwhea t than 2 4 -D 
with les effect on conl . Mak dicamb a appli a­
hon until corn is 3 feet t all or un til 15 days be fore 
tas el em rge nce , wh ich ever comes first. Us drop 
nozzl s aft .r corn is 8 inches tall if dicam ba is 
appl ied wi th 2,4-0. 

P C + R-25 78 8 (E radi can ) is register d f ruse 
on fi Id and silage corn. R-2 5788 in creases the 
tol rance of c rn to PTC. Apply 4 pound s per 
acre in 10 to 50 gall on s of wate r per acre wi h low 
pressure . Be su re the soil is well worked and dry 
nough to p rmit immed iate and th orough soil 

incorp ra tion. This chem ical controls a large nu m­
ber of ann u al broad leaf and grass weeds and a t 
pound per acre gives fair to good q u ackgrass 
can tr 1. 

1,8-naphthalic an hy d rid Protect) is a seed t reat­
ment product for fj .ld silage and swe t 'o rn t hat 
permits the u e of E PTC at 4 p ou nd s per a reo Use 
one 2-ounce pack<Jge of Pro te ct for each 1/2 bush I 
of corn to b treated . Protect mu t be th oroughly 
mix d with the s ed so each ke nl ei i completely 
co ated . After treutmen t, t ll co rn may be s tored 
untiJ planting time o r transferr d dire t ly to t he 
planter box. Just before the corn is plan ted, apply 
and incorporate E PTC accord ing to its label. 

Em rg ncy cont rol of broadleaf and grassy weeds 
in com can be ob tain ed with directed applications 
of 3mctryne ( Evi k) or linuron (Lorox ). Apply 
31ll et ry ne at 2 to 2 .5 p ounds per ac re o r linur n 
at 0.6 to 1.5 pounds per acre as a directed spray 
to tht; weeds . Ke p the chemicals off the leave s of 
corn . Applicati o n ov",r the top of corn wi ll cause 
ev r injury an d conta t with th e Ieav s wi ll cause 

bu rning. Do n t apply ametryne b fore corn is 12 
inch high and linuron beD r corn is 15 inches 
high. 11 weeds shou ld not be m ore th an 6 inch "'s 
high. 

SUGAR BEETS 

Herb icides may e lIsed in su gar beets to supple­
men t conv n ti onal practic s. Hand labor, m o, tl y 
hoeing, is still needed for optim um weed con­
lrol bu t can be r due d by timel y ell ) tiva tio ns 
and herbi cid appl i ations. h uscs 0 pre plan t, 
pr mergence and early p os teme rg ,nc herbi ~ id s 
in suga r b ts ar dis us ed in th e ta Ie . 

EPTC spring pplied at 2 to 3 pounJ pcr i-1I.: re or 
faJl applie d a t 4 to 4 1/2 poun ds p r ac r ' giv s 
good con trol of an nu al grass an d ce rtajn broad­
leaf weeds. EPTC someti mes causes a su gar b ct 
stand reduction and temp orary stun ti ng, how ver, 
if en ou gh sugar beets remain to obtain an ade­
quate p lant pop ulation after th inning, no yield 
reducti n will r su I t. Us PTe with "'x treme 
cauti o n on su gar beets grown in an d y loam or 
lighter soils wi th lo w o rganic matter leve l be­
cause it j ' difficult to pred ict a sa~ rat on Ll ch 
soils . See sec tion o n use of the soi l o rganic ma tter 
test. 

Desmedipham (Betanex) and ph n me di pham (Bet ­
nal ) are p os teme rge nce herbicid s f r t he con t rol 
o f annual b roadleaf weeds. To avoid p ssi ble uoar 
bee t injury fro m desm dipham and ph ' nm li pham , 
o bse rve seve ral precau tions. The sugar beets shOll Id 
h ave at least fou r true leav s before treatment. Us 
n o m o re than 1 pound per ac re foll o wing EPTC or 
TCA. Start applicati o n late in th e afternoon or 

a rly in the even ing so co I temp 'rat ufcs follow 
app licat ion. Do not apply if the high est t '!TIP ra­
ture on th e day of appli cation ex ceeds 85 d ~gr~ F. 
Set the d "'sired band wi d th ncar the top of th e 
uga r bee ts so that the beets rath er than til > ground 
rcc l~i vl' the proper rate. Calibrate tile spraye r ac­
cu rately. 

rifluralin (Trctlan) is cle ared at 3 /4 pound per 
acre and EPTC CEptam ) is cleared at 3 pounds 
per acre for use on sugar bee ts afte r thi nn il1O' Of 
annual grass and broad] af cont ro l. Br adea t 
apply an d incorporate immed ia t ly with cultivators 
or till e rs adj ust d to mix the herbi ci des thor ughl y 
with soil in the row withou t dam aging the sugar 
beets. The crop should be clean cultivated before 
applica tion since establish "' d we ds are n o t con­
trolled . Late germinating weeds can become a 
problem in sugar beets with early seeding or when 
good moisture conditions prevail well into the 
season. 

SOYBEA NS 

Soy be ans are poor co mpetito rs with weds when 
co ol soil temperatures sl ow ge mlin at io n an d growth. 
They are good co mpetito rs in wann soils how re r 
because germination an d, growth are rapid . Manage ~ 
m nt practices such as th orough se dbcd prepara­
ti o n , adequate soil fertility , ch o ice o f a w ll -adaptcd 
variety, and use of good quality . ee d all co n tribu te 
to a soy bean crop that will compete with weeds . 
Soybean production requires good cultural prac­
tices . Prepare the seed b· d imml:diatdy prio r to 
planting the crop to kill g nn ina tin g weeds. After 
planting but before the oybcans e m rg, kill 
weeds by using a ro tary h o", h arrow or we d r. 
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How~ver, do not cultivate by the ' C mean ' wh n 
til> soy an ar ju t emcrging. Once the soybean 
have -' m(! rged and are tanding rect (beyond the 
crook tag~) , the crop I.;an b harrow d. 

The rotary h o~ i an e Cf dive and "conomical 
wecd ki lle r in soybeans. or best results LI it 
wh n the lIround is not trashy, lumpy or wet and 
wh en weed are j ust em~rging tmd not mo re than 
1/4 inch tal l. A rotary hoc, Iigh t harrow or weeder 
can be used in oyi.>cans 3 to 8 inches tall to klJl 
w d seedlings effectiv Iy with little damage to the 
crop. Cultivation is most effective when the soy­
beans are ligh tly wilted during th warm part of 
the day, becduse the L rop is less Ll sceptibl to 
breakage and the weed will wil t and die mo re 
quickly. 

Preeme racnce herbicides in soyb ans are asi1y 
ban d d to reduce costs whereas preplant herbi­
ciel s must b incorporated making band applka­
tion difficult. 

Tritl uralin (Tr flan) , profluwlin (Tolban), t1 u­
chloralin (Basalin) dinitramine (Cobex) and pendi­
methalin (Prowl) 're dinitroaniline herbicides 
applied preplant in orporatecl for 'ontrol of an­
nual gra sand broadl af we d exc pt wild mus­
tard, common ocklc bur, and suntlow r. Proper 
timi ng and de pth of incorp ration for ea 'h herb i­
cid is ss n ti~l. ee th disc ussion concenling 
in 'orporati n of the sp ific herbi ides as r quire­
ments differ. Apply t rifl uralin and profluralin at 
1/ '2 to 1 pound per a re) ini tram ine at 1/3 to 2/3 
pound pe r acre and penoxalin at 1 to 1 1/2 pound 
pc r a ' re . Apply the low r rat on coarse textured 
oil and th hi gh.>r rat on fine textur d soil. 

Alach lor (La so) ':t t 2 1/2 to 3 1/2 pound per 
acre gi good preemerg nc I.;ontrol of annual 
gra~ e and som broadl af we ds, including r d­
roo t piowe d and C0I111110 n lambsquarters. Apply 
til highe r rat on clay oil high in organic matter. 
it i inc erective again t wild ITIU tard. Soybeans 
hilve good tole rance to alac hlor. Incorporation of 
alnchlor improves the consistency of weed ontrol. 

hloral11 en Ami b 11) at 2 to 3 pound per aCf 
i appli d pr mergence to control mo t gras y 
and broadleaf weeds, including wild mustard. At 
ki-I. t 0 11 '-half inch ot rain is necessary within 10 
day afte r appl ication to activat the herbicide. 

I f rain hIls late r than this the degIe of weed 
control ill b r duc d. Exc ssiv rainfall on Jight 
soil may leach hloram b n below the level of 
germin ating weeu seed resulting in poor weed 
control an d/ or c rop inju ry. 

Linuron (Lorox ) is a p r emergen 'e he rbicide r r 
controlling mo t an nual roadleaf w cds and gr~L 'es. 
Rates of application ar 1/ 2 to _ 1/2 P lind p r 
acr . W ed con trol and crop inj ury wi th tin UfOI1 

are gr atly illfluenced by oil texture and organ ic 
matter. Linuron work b t on m diLlm t xtured 
oils with Ie s than 4 p "' r cent organic matter. Crop 

injury occurs c'lsionally on sandy oil. U 
rates recommended on the lab I for various soil 
typ . 

M~tribuzin (Sencor, Lexone) control many kinds 
of broadleaf w eds , including wild 111U tard and 
ce.rtain grass w "cis. The rate is critical. Con ult 
the la b I for the proper d sage based 11 'oil type 
and pre nt organic matt r. Do not apply to 
sand y soil. Do not use on soil above pH 7.4. Do 
not us on Altona or Vansoy soybeans as the 
vari ties are en itive to m tri buzi n an d injury to 
th crop may re ul t. S d soy beans I 1/2 t 
inches below th soil su rfac to redLl e possi bl 
crop injury. M tri buzin is regi te r d al n or in 
a tank-mix com bi nation wi tl1 ' lachlor (La so 
a a pI emerg nc broaden t or band appli 'ati n 
to oy beans. Also it may be applied a a preplan t 
inco rporated tr atm n t wi th trifluralin (Tr flan 

rofluralin (Tol ban) and pen dim th ali n ' Prowl): 
or as a precm rgence br ad 'st I b~.ll1 d ov rlay 
application following a pr plant incorporat d 
tf 'atm nt of t rifluraiin, proflu ralin or dinit ram in 
(Co bex). When used in a preplan t, inc rpo rat d 
tf atment with trifluralin, pfoflu[ lin or p ndi­
me thalin, the 1/4-pound per acre ra t 0 f 111 v tri­
buzin is ad qu at to control wild I11 U tard un r 
North Dakott! condition. Ala hi r, pro Oura iin 
p ~ndime thal i n and triilu raiin do no t ai adequat 
wild mustard control bu t g 0 I 'ontrol i pos ible 
when u ed in com bination with m .1 trib lzi n. 10 
th e com binations pemli t a lower rate of metri­
buzin to b used thus red ucin g the risk of soy bean 
inj u ry. 

8entazon (Basagran) at 3/4 to 1 1/2 pound p r 
'lcr is a po terne rg nce herbi 'id:> f ruin soy­
beans . In North Dakota good wild I11U ~t a rd con­
trol has b en obtained with 1/2 pound p r acre 
Wikl1 wild mus tard is sm all I th an 4 in ch 
tall) and wh n used wi th a surra tant (Ci tow tt). 
Ben tazon does not con trol gr ssy weed an d red­
root piQwe d and common l' mb quart rs are qui te 
re is tan t. Howev r, 1 poun d per acre appli cI wi tl1 
a surfactant to v ry small (less than I 1/2 inche ) 
r'd root pigw ed an d 'ommon lambsq uarter ha 
giv'n h ir control on 0 ' 'asion. Soybean Ie' lf bLln1 

ccurs occa i nally from b ntazon appli 'at ion 
bu t r 'covery is good. 

Dinose b at 1.5 pour ds per acre applie I e' lrly po t­
~mergence to soyb ans in the Tacking to crook 
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stage has controlled wild mustard. Dinoseb has been 
an effective supplement to preemergence herbicides 
which give poor wild mustard control in soybeans. 

Application at the cracking stage kills the emerged 
weeds and may provide some residual control of 
wild mustard which may emerge shortly thereafter. 
Dinoseb kills weeds rapidly and is more effective at 
temperatures above 7S oF. 

DRY, EDIBLE BEANS 

See discussion under soybeans for use of chloram­
ben, trifluralin, profluralin, dinitramine and dinoseb. 
See flax section for use of EPTC. 

crops are recommended such as clean cultivation of 
row crops and after harvest tillage to reduce the 
amount of weed seeds in the soil. Weed control for 
establishment of legumes when sown alone can 
be aid d by mowing (except sweetclov r) or by 
se ding a companion crop. 

When alfalfa, sweetclover, alsike clover or birdsfoot 
trefoil are sown without a companion crop or a 
grass in a mixture, EPTC (Eptam) at 2 to 3 pounds 
per acre preplan t and incorporated, effectively 
controls annual grass and broadleaf weeds xcept 
wild mustard. 

' WI LD OATS CONTROL I 

SUNFLOWERS 

Weeds usually are a problem in sunflowers as the 
crop does not develop ground cover rapidly enough 
to preven t weeds from becoming established. 

Since weeds generally emerge before the sunflowers, 
cultivating with a spiketooth or coil spring harrow 
abou t one week after sowing bu t prior to gennina­
tion of the crop will kill many weeds. After sun­
flowers reach the four to six-leaf stage, kill weeds 
in the row by using a weeder, coil spring or spike­
tooth harrow ·or rotary hoe. Cultivate to control 
weeds between the rows. 

Trifluralin (Tretlan), profluralin (Tolban), dini­
tramine (Cobex), and EPTC (Eptam) are herbi­
cides that are applied preplan t and incorporated 
in to the soH. See the preceding soybean discussion 
concerning the incorporation of trifluralin, pro­
fluralin, dinitramine and EPTC. Apply profluralin 
and trifluralin on sandy soil at 1/2 pound per 
acre and increase the rate to I pound per acre 
on clay soil. Rates of dinitramine vary from 1/3 to 
2/3 pounds per acre depending on soil type. Apply 
EPTC at 3 pounds per acre and incorporate im­
mediately (within minutes) and thoroughly. 

Chloramben (Amiben) at 2 to 3 pounds per acre is 

applied preemergence to control most grassy and 

broadleaf weeds, including wild mustard. At least 

1/2 inch of rain is necessary wi thin 10 days after 

application to activate the herbicide. If rain falls 

later than this, the degree of weed control will be 


. reduced. Excessive rainfall on light soils may leach 

chloram ben below the level of genninating weed 

seeds, resulting in poor weed control and/or crop 

injury. 

LEGUME ESTABLISHMENT 

Seedling legumes usually are poor competitors with 
weeds. Good management practices in preceding 

Wild oats is difficult to control because the plants 
shatter their seeds before crops are harvested and 
because of seed donnancy which results in delayed 
gennination. Wild oat seeds are abundant in in­
fested soils. Wild oats is a cool season plant and 
seeds genninate in the spring and fall when favorable 
temperature and moisture conditions exist. 

Preplant or preemergence incorporated applications 
of diallate (Avadex) at I 1/2 pounds per acre con­
trols wild oats in flax, com, soybeans, potatoes and 
sugar beets. Triallate (Far-go) is applied preemer­
gence to wheat at 1 pound per acre and barley at 
I 1/4 pounds per acre for wild oat control. Both 
herbicides are volatile. Incorporate them in the top 
2 inches of soil by harrowing immediately after ap­
plication to preven t losses by evaporation. 

Wild oats in alfalfa seeded with barley as a com­
panion crop can be controlled with diallate. Apply 
diallate at 1 1/4 pounds per acre in the spring as a 
preemergence soil incorporated treatment. Or make 
a fall preplant soil incorporation treatment within 
3 weeks of soil freeze-up and plant the alfal fa 
and barley the following spring. 

Barban (Carbyne) for postemergence control of 
wild oats is applied when the majority of the weeds 
are in the 1 1/2 leaf stage, which generally occurs 
from 4 to 9 days after emergence. Rates of 4 to 6 
ounces per acre are applied to wheat, barley, fl ax , 
soybeans, sunflowers and mustard. Thick, vigorous 
stands of crop plants help suppress wild oats and 
enhance the degree of con trol obtained with bar­
ban. Crop competition is important for wild oat 
con trol; therefore, control may not be satisfactory 
in thin crop stands. In sugar beets apply 12 to 16 
ounces per acre of barban. 

Barban must be applied before the 14th day after 
wheat, durum and barley emerge and before the 
fourth leaf stage of the crop to avoid injury and 
poor wild oat control. Treat flax before the 12th 
leaf stage and soybeans before the first trifoliate 
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leaf stage or no later than 14 days after crop emer­
gence. There are no restrictions on winter wheat. 
Check label for restrictions on other crops. Do 
not mix barban with any other chemical. 

To reduce possible injury to wheat and barley, 
apply barban when the daytime temperature will 
exceed 50 degrees F . for at least several hours 
during each of the first three days following ap­
plication. Barban is different from most herbi­
cides since its action is greater at lower tempera­
tures . Use the higher rate at temperatures above 
85 degrees F. and on low soil fertility or droughty 
conditions. Frost prior to barban application does 
not increase barban injury to wheat and barley if 
the wild oat leaves are not damaged by the frost 
and temperatures after application are greater than 
50 degrees F . 

Tioga is slightly more susceptible to barban than the 
other hard red spring wheat varieties. Leeds and 
Wells durum are similar to most hard red spring 
wheat varieties in their tolerance to barban. How­
ever, all other durum varieties are more susceptible. 
Barban is still selective with the more susceptible 
varie ties. When treating the less tolerant durum 
varieties observe very closely the precautions 
stated in the above paragraph. 

Difenzoquat (Avenge) is applied at IOta 16 ounces 
per acre for control of wild oats at the 3- to 5-leaf 
stage. Difenzoquat is cleared for use in barley, Era 
wheat, durum wheat (except Lakota and Wascana) 
and winter wheat. Wild oats is more susceptible 
at the 5-leaf than the 3-leaf stage of growth and 
control also is improved by good crop competition. 
Use higher rate when applied to 3-leaf wild oats. 
Crop injury may occur at temperatUres above 
80 degrees F . Certain wheat varieties have been 
nearly as susceptible to difenzoquat as wild oats, 
so use only for wheat varieties listed on the labeL 
Difenzoquat may be nlixed with MCPA amine, 
bromoxynil, or MCPA plus bromoxynil for broad­
leaf weed control without loss of wild oat control. 

Diallate and triallate can be applied in the fall after 
October 15 until freeze-up. Granular fonnulations 
of both are available for use as fall applications. 

IPERENNIAL WEED CONTROL I 

PERENNIAL WEEDS IN SMALL GRAINS : Canada 
thistle, perennial sowthlstle and field bindweed can 
be controlled in tolerant crops with MCPA and 
24-D. MCPA is as effective as 2,4-D but MCPA 
will cause less injury to small grain crops than 
24-D. 

When controlling thistles in small grains except 
oats, apply the maxiJnum rate of 2,4-D or MCPA 
the crop will tolerate: 3/4 pound per acre of 2,4-D 
or MCPA amine and 2/3 pound per acre of 2,4-D 
low volatile ester or MCPA ester. If such herbicides 
are planned for controlling hard-to-kill aluluals or 
per nnial weeds in crops, grow the more tolerant 
cereals-rye, wheat and barley. Use MCPA to sup­
press thistles in oats and flax. However, these crops 
do not tolerate rates of MCPA necessary to give 
adequate thistle can trol. 

Fall herbicide treatments are more effective than 
spring or summer treatments for eliminating peren­
nial weeds. The optimum time of treatment usually 
is between August 20 and September 10, but 
treatments later in September can be successful if 
most weed stem and leaf tissue has not been killed 
by frost. The chemical application may be pre­
harvest, post-harvest, or on pasture, fallow land, 
and tree belts. Weeds such as field bindweed, leafy 
spurge, and Canada thistle should have 12 inches or 
more of stem tissue before treatment, so there is 
adequate leaf area to absorb a larger quantity of 
herbicide. The weeds in pastures and non-cropland 
can be mowed in early or mid-summer to prevent 
seed production. Tillage or fallow land can be dis­
continued in mid-July to allow adequate plant re­
growth by treatment time. Post-harvest treatments 
can be used when harvest is completed arly enough 
for' weed regrowth to reach approximately one 
foot length before treatment. A preharvest treat­
ment with 2,4-D can be used in sJnall grains after 
the grain matures to the dough stage or later; there 
should be at least five days between herbicide 
treatment and swathing for adequate herbicide 
translocation. 

PERENNIAL WEEDS IN PASTURE: Picloram 
(Tordon 22K) has a state registration for the con­
trol of broadleaf perennial weeds such as leafy 
spurge, field bindweed, Canada th.istle, and Rus­
sian knapweed on rangelands and pefITlanent grass 
pastures. Rates of 1 to 2 pounds per acre give ex­
cellen t control of these weeds and are econo1l1ical 
for spot treatment. During a single growing season 
do not use more than 10 gallons of picloranl for 
ally 100-acre area and do not treat more than 20 
acres of any 100-acre area. To suppress the growth 
of perennial broadleaf weeds in large areas, use 1/4 
to 1/2 pound per acre and apply as a broadcast 
spray only once during a growing season. Retreat­
ment at the same rate may be necessary the fol ­
Jawing year. 

Picloram is very tox'c to many broadleaf plants. 
Do not allow spray drift of picloram, a tiny 
amounts may cause damage to sensitive plants. 
Especially susceptible to picloram are dry beans 
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.oybeans potJtoes, saft1ower, sunflowers and sugar 
beets. Pidoratn is highly water soluble and m y 
Ie' ch in the soil; consequently, do not apply in 
areas with a high water table . Do not apply near 
shelt rb Its, sh n l b or t rees. Do not tr a t or allow 
pi'loram pray drift to fall onto the in ner banks 
or bottoms of irrigation and drainage ditche. 

Do not graze picloram treated ar as with dairy 
animals. Do not tran fer beef cattle dire tly from 
areas t reat d in any on growing sea on onto broad­
leave crop are s with ou t allowing 7 day on un­
treated gra pastures, as urine may con tain enough 
picloram to ca ll S rop injury . 

ITILLAGE SUBSTITUTE I 

Paraq uat a non-selective contact herbi ide, can be 
us d as a substitute for a weed controlling tj])age 
operation wh n wet fi Jds or t he de ire to conserve 
e dbed moisture make tillage impractical. Paraquat 

may be applied befor planting or aft r planting 
until ju't before cr p em [gence. Apply parClquat 
in 5 to 10 gallon per a re of water by air or in 20 
to 60 gal lon per acre of water by ground. Add 
Ortho X- 77 surfactan t to the spray olution at 
8 ounces per 100 gallons . Paraqua t can b used on 
land int n ded for barley wheat, corn potatoes, 
Sli ar be t and oybeans. Paraquat is corrosive to 
e posed aluminum spray equipment and aircraft 
structu r s so rin e equipment immediately aft ruse. 
Para uat is Ll ite tox i . Avoid con tact with th 
skin. v n maIl amounts could b f tal if swal­
lowed. 

Glyphosate (Roundup ) is a translocated non­
electiv herbici d with no soil acti ity. or t he 

con trol of annuals apply 3/4 pound per acre of 
glyphosate to actively growing grasses and broad­
leaf weeds les than 6 inche tall. However 3/8 
pound per acre often has given good ontro1 of 
very smaIJ annual weeds except wild buckwheat 
and Russian thistl . Weeds over 6 inches tall re­
quire 1 pound per acr . Delay tilIag for at least 
thr e days a t r tr atment. For qu' kgrass and 
Canada thistl control, apply 1 1/2 to 2 1/4 pounds 
of glyphosate p r acre. Spray quackgras wh n it 
is t lea t 8 inches tall (3 or 4 Ie f stag ) and a ­
tively growin g. Apply to Canada thistles when 
th y are at 1 a t 10 inch s or more tal1 or are ap­
proaching early bud stage . Fall treatment of Canada 
thistl m u t be made before frost for best results. 
Do not till until three or more days after treat­
ment. GJyphos te can be used in the p ring bef re 

lanting or after planting but before the m r­
g nc of barl y, com, oats, soy beans wheat and 
, orghum (milo), or in the fall when these crops 
will be planted the n x t growing season. 

Cyanazin (Bladex) is a preemergcn ,J11 'lclef3 t l. ly 
hort re idual herbicide to control annuaJ weed 

on falIow for future planting to wheat, b rl y, 
oats, sorghuIll or conl. Rainfall i rcquireu r r 
activation of cyanazin . Gen rally 0.5 int:h will 
b adequate if the soil is wet to a depth of 1.5 
to 2 in he". Wh nev r pos ible, cyanazine 'hould 
be applied at a time when rain fall can be expect u 
within about 10 day. Fall applicati n may be 
made at any time after haIVest wh n rain j rea­
sonably expected. A late fall application about 
two weeks ahead of expe t d soil freez ~-up will 
rc lilt in adequate herbicide rc idllc 1 t cont)' I 
the early genninating weed during the foIl wing 
pring when the fallow land may b too wet for 

tIllage or spring fann op ration arc competing 
for labor. Sprin a pplications of cyanazinc h uld 
b mad a soon as practical aft'r th oil thaw 
to tak advantage of spring rains for <l tivution 
and to get the h rbicide in the soil be fore pring 
weed genTI ina teo If win ter annual weeds ar pr en t 
or spring weds hay emerged then a tank mix of 
paraquat and cyanazine should be liS cI because 
cyan zin gcn rally does not kill emerged we ds. 

IHERBICIDE RESIDUE I 

Herbicide residue or the persist nce of phyto­
toxic level of a herbicide for more than one year 
can be a problem with som of the herbicides 
used in orth Dakota. Herbi ide r idu are mo. t 
likely to oC'L1r following y ar with unu ually low 
rainfall b caLi e chemical and microbial activity 
needed to degrade herbicides i limit cJ in dry oil. 
Crop damage from herbicide residue. an be mini­
mized by application of the lowest herbi 'i Ie Tat 
which will give good weed control, by using band 
rather than broad ast applications, and by mold­
board plowing before plan ting th n x t crop . 
Moldboard plowing reduces phytotoxicity by 
dilu ting the herbicide residue in a large volum 
of soil. 

Atrazine (several trade names) g nerally 11a a 
residu th year following application to corn at 
2 to 4 pounds per acre in North Dakota. ven 1 
pound p [acr of atrazine often caus s crop injury 
th following year if soil moisture i. d fici nt. 

orn and millet ar tolerant to atraziTl while 
other rops ar su cepti ble to variou degrees. 
The approximat ranking of other crops from 
most to least tolerant is flax, soybean barley, 
wheat, oats, sunflowers, and sugar bets. 

Tri fl uralin (Treflan) profluralin (Tol b n), and 
fluchloralin (Ba alin) are imilar herbicide all d 
dinitroani}ine. Under dry soil condition thes 
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h rbicid can pe r i t in the soil fo r m o r than one 
y ar. Sunflowe rs, soybean, p otatoes, and d ry 
~di Ie beans are quite tolerant to dinitroanili ne 
hcrbicid ' h approximate ran king of other crops 
from most to least toleran t i flax , barley , wheat , 
oat, corn, and sugar bee ts. Approxim a tely 7 inches 
of rain fall b "tw en planting and freez -up will be 
uffici nt to dis ip te 3/4 pound per acre of tri­

fluralin, profluralin , or flu chloralin whil app roxi­
mat ly II inche would b requir d to dissipate 
I pound per a're to a level where mo t r ps can 
be grown, ex cept ugar bee ts. Suoar bee ts are v ry 
. cnsitive to these he rbi id s but m oldboard plowing 
pill ad quate rain fall generally will prevent inj ury 
to this crop. , 

Piel ram (T or on) is used in com bina ti on with 

2 4-0 on wheat and barl y at 1/4 ou nce per ac re 
active ingr ·dient or 1 ounce per acr o f fo rmul ' ted 
product. Only wheat or barley sho uld be plan ted ' 
on fj Ids treated wi th p icloram the previous y ar. 
Su nflowers, soy b ans, dry edible beans, and pota­
toes arc especially su s 'ep tible to picloram. 

Metri buzin (Sene r, L xone) gen rally is us d on 
oy beans in com bination with oth e r her icide or 

is us d on po tato al ne. No harm ful metr'buzin 
resid ues wou ld b expected when Ll sed at 1/4 p und 
pc r ac re active ingr dien t. Rates of 1/2 pound per 
acre or higher ca ul ' caus damage to sLlsceptible 
'crops the next y ar. The approximate ranking of 
crops from most to least tole rant are potatoes, 
soy beans , dry edible beans, corn , barl y , wheat, 
oats, unflowers, fl ax, and sugar beets. 
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CHEMICAL WEED CONTROL 

For Field Crops 

Act. Ingred. Ib/A 

Cro~ Herbicide (Formulation/A)* Weeds When to Ap~ly Remarks* ~ 

2,4-0 amine 1/4 to 112 Broadleaf Crops­ 5th leaf to Do not app,) from early boot to 
2,4-0 L.V. (1/2 to 1 pt. of 4 boot dough stage. Bark,' more sus­
ester Ib/gal conc.) ceptible than wheat. Use 1/2 

IblA for volunteer sunfl owers. 
MCPA am ine 1/4 to 2/3 Crops-emergence to Apply 114 to 1/2 Ib/A from emer­

WHEAT,OURUM MCPA ester (1/2to11/3pt early boot gence to tiller stage. Use 1/2 
OR BARLEY of 4 lb/gal conc.) Ib/A for volunteer sunfl owers. 
(See later Bromoxynil 1/4 + 1/4 Wild buck- Crops­ 3rd leaf to Apply when weeds are in early 
section for + MCPA (1 pt + 1/2 pt of wheat, vol un­ boot stage seedling stage for best results . 
wild oat ester 4 Ib/gal MCPA) teer sun- Commercial mixtures (Brominal 
controll flowers, and Plus & Bronate) are ava il-able. 

most broad-
leaf weeds 

Paraquat 112 Emerged Preplant or anytime A non­selective, postemergence 
(1 qt) annual prior to crop emer­ herbicide. No soil residual 

grasses and gence activ ity. Apply with X-77 
broadleaf surfactan t . Good coverage is 
weeds essential. 

.. 
w 

Glyphosate 
(R oundup) 

3/4 
(1 qt) 

A non -selective, translocated, 
postemergence he rbicide. No 
soil residual activity. 

Dicamba 1/8 + 1/4 Wild buck­ Crops-2nd through Commercial mixture (Mondak) is 
WHEAT OR (Banvel) (1/4 pt + 1/2 pt wheat and 4th leaf stage available. Volunteer sunflower 
OURUM + MCPA of 4 Ib/gal conc.) most broad - control similar to 1/2 Ib/A of 

amine le af weeds 2,4-0 . 
WINTER WHEAT 2,4-0 am ine 1/4 to 1/ 2 Broadl eaf Crops-fully Do not apply in the fall. 
OR RYE 2,4-0 L.V. ( 1 /2 to 1 pt of 4 t illered to boo t 

ester Iblgal conc,) 
MCPA amine 1/4 to 1/ 2 Broadleaf Oats-emergence to Early jointing stage most sus­
MCPA ester (1/2 to 1 pt of 4 boot ceptible. Possible injury to 

Ib/gal conc.) oats at any growth stage. Use 
OATS 1/2 Ib/A for volunteer sun­

flowers. 
Bromoxynil 1/4+ 1/4 Wild buck­ Crops-3rd leaf to Apply when weeds are in early 
+ MCPA (1 pt plus 112 pt wheat, vol un­ boot stage seedling stage for best results. 
ester of 4 Ib/gal MCPA) teer sun- Commercial mixtures (Brominal 

flowers and Plus & Bronate) are available. 
(cant. on most broad-
next page) leaf weeds 

Formulation valu es are given for the most commonly used products and not included for most mixtures because of inadequate space. T o calculate the amount of formu­
lation needed for a specific rate of a(;tive ingredient, set: discussion section • 

.. See narrative for additional comments. 



Act. Ingred. Ib/A 
Crop Herbicide (Formulation/A)* Weeds When to Apply Remarks** 

OATS 

Dicamba 
(Banvel) + 
MCPA amine 

1/8 + 1/4 
(1/4 p t + 1/2 pt of 
4 Ib/gal cone.) 

Wild buck­
wheat and 
most. broad-
leaf weeds 

Crops-2nd through 
4 th leaf stage 

Commercial mixture (Mondak) is 
avail able . Volunteer sunflower 
control similar to 1/2 Ib/A of 
MCPA. 

(cont.) Glyphosate 
(R oundup) 

3/4 
(1 qt) 

Emerged 
ann ual 

Prepl an t or anytime 
prior t o crop 

A non-selective, translocated, 
postemergence herbicide. No 

grasses and eme rgence soil residual activity. 
broadie af 
weeds 

SMALL GRAI N 
PR E-HAR VEST 

2,4-0 L.V . 
este r 

3/4 to 1 1/2 
(1 1/2 to 3 pt of 
4 Ib/gal cone.) 

Broadleaf Crops-dough stage 
to harvest 

Use only when weeds may in te r­
fere wi th harvest o perations. 
Do not feed st raw to livestock. 

MCPA amine 1/4 
(112 p t of 4 I bl 

Broadleaf Flax-2 to 6 inches 
tall 

Use higher rates or MCPA ester 
for hard-to-k ill weeds. 

gal cone.) 
Dalapon 3/4 Annual Best resu lts obtained Mix MCPA with dalapon to co ntrol 

.... 
~ 

FLAX 
(See la ter 
sectio n for 

(Dowpon , 
Basfapon ) 

(1 Ib ) grasses ex­
cept wild 
oats 

when flax is over 2 
inches and weeds are 
under 2 inches tall 

broadl eaf and annu al grassy 
weeds. Unde r d routh conditions, 
grass con trol is poor and fl ax 
injury may occur . 

wi ld oat Bromoxyni l 1/4 to 1/2 WBd buck­ Flax-2 to 6 inches Use for w ild buckwheat control. 
control) (Buctril, (1 to 2 pt) wheat and tan Weak on wild mustard. Flax 

Brominal) certain injury is possible. 
broadleaf 
weeds 

COR N 

(cont. on 
nex t page ) 

EPTC 
(E ptam) 

Gl yph osate 
(Round up ) 

Paraquat 

2 to 3 
(2.3 to 3 .4 pt) 
4 (4 1/2 pt 7-E, 
40 Ib 10­G) 

3/4 
(1 qt) 

1/2 
(1 qt) 

Grasses and 
some broad-
leaf weeds 

Emerged 
annual 
grasses and 
broadleaf 
weeds 

Pre plant incorporated 

Fall incorporated 
after October 15 
unti l f reeze-up 
Preplan t or anytime 
p rior t o crop 
eme rgence 

See organ ic matter and in cor­
poration discussion in narrative 
for details. Flax safety is 
marginal. Weak on wild mustard . 

A non-select ive, translocated, 
postemergence herbicide . No 
so il residu al activ i t~. 

A non-selective, contact post-
emergence he rbicide. No soil 
resid ual activ ity. Apply wi th 
X-77 surfactan t . Good coverage 
is essen ti al . 

• 
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Act. Ingred. Ib/A 

Crop Herbicide (Formulation/A) * Weeds When to Apply Remarks** 

Alach lor 2 1/2 to 3 1/2 Grasses and Prepl a nt incorporated Ineffect ive against wild mu sta rd . 

(Lasso ) (2 1/2 to 3 1/2 qt) some b road- o r preeme rge nce Usually less effect ive preemer ­

leaf weeds 	 gence than ;- ropach lor in Nort h 
Dakota. Prep lan t inco rporatio n 
gives more cons iste nt weed con ­
trol. Use higher rate on clay 
so ils high in o rgan ic ma tte r. 

Atr az ine 2 to 4 Broadleaf A t raz ine may re main in so il 

(2 to 4 qt 4 -L, and grasses longer th an o ne year and damage 

2 1/2 to 5 Ib 80-W) fol low ing crops other than corn 
or millet . Use hig her rate on 
heavy so ils fo r quackgrass and 
Canad a t h istl e control . 

... 
(J1 

CO RN 
(cont.) 

(cont. on 
next page) 

Atrazine + 
Al achlor 
( Lasso) 
Atrazine + 
Butyl ate 
(Sutan) 

EPTC + 
R-25788 
(Eradicane) 
EPTC 
(Eptam) + 
naphthal ic 
anhydride 
(Protect) 
Atrazi ne + 
Propachl o r 

Cy anazi ne 
(Bladex) 

1 + 2 

1 + 3 

4 to 6 
(4 3/4 to 7 1/ 3 
pt) 

4 
(4 1/2 pt 7-E) 

1 plus 3 
(tank mix) 

2 to 3 .2 
(2 1/ 2 t o 4 Ib 80-W, 
2 to 3 .2 q t 4 -WDS) 

Most grasses 
and broadleaf 
weeds 

Grasses and 
some broad -
leaf weeds. 
We ak on w ild 
mustard 

Broad leaf and 
annual 
grasses 

Pre p lan t incorpo rated 
or preemergence 

Pre p lan t inco rporated 

Prep lan t incorporated 

EPTC pre lan t incor ­
porated w ith n aph­
t h a li c anhydride 
treated seed 

Preemergence 

See so il residu e comm ent under 
atraz in e. 

See incorporat ion discussi on in 
narrati ve fo r detai Is. See 
soil residue c omments un de r 
atrazine . 
See corn and incorporat ion d is ­
cussions in .narrative fo r d e­
tails. R-25788 and naphthalic 
anhydride protect corn from 
injury by EPTC. EPTC plus 
R-25788 is a commercial mixture. 

Commercial mi x ture is avai lable 
(ratio 1 lb . atrazine to 2 .3 lb. 
propachlor). See soil residue 
comment under atraz ine. 
Soil res idues unl ik ely the year 
after treatment. Weak on red root 
pigweed. Use higher rate on clay 
soi ls . 

Formulat ion values are given for t he most comm only used products and not included for most mixtures because of inadequate space. T o calcu late the amo unt of formu­
lation needed fo r a speci f ic rate o f act ive ingredient, see d iscussion section. 

• See narrative for add i tional comments. 



Act . Ingred. Ib/A 

Crop Herbicide (Formulation/A)* Weeds When to Apply Remarks** 


Cyanaz ine 
(Bl adex ) + 
A lachl or 
( Lasso ) 

1 to 2 + 2 Most grasses 
and broad leaf 
weeds 

Preemergence Use lower rate of cyanazine on 
sandy soils. See d iscussion 
section for m ixing directions. 

(j') 

CO RN 
(conL ) 

D icam ba 
(Ban vel) + 
A lachlor 
(L asso ) 
L inu ron 
(Lorox) + 
A lachl er 
(Lasso) 
Linuron 
(Lorox ) + 
Propachlor 

Metolach lor 
(D ual ) 

Metolachlor 
(Dua l ) + 
atrazine 
(AA t rex) 
Pe ndimetha· 
lin (Prowl) 

Propachlor 

Atrazine + 
phytobland 
oi l 

1/4 to 1/ 2 
+ 2 

3/4 t o 1 + 
1 1/2 t o 2 1/ 2 

3/4 to 1 1/2 + 3 

2 t o 2.5 
(2 2/3 to 3 1/3 pt ) 

1.5 to 2 + 1.6 to 2 
(2.4 t o 4 pt 4 L : 2 
t o 2 .5 Ib 80 W) 

1 1/2 to 2 
(3 to 4 p t ) 

4 t o 5 
(6 to 8 Ib W·65) 
1 to 2 + a phyto-
bland oi l 

Broadleaf and 
ann ual 
grasses 

Grasse s and 
some broad -
leaf weeds 
Most grasses 
an d broadleaf 

Grasses and 
som e broad-
leaf weeds 

Broad leat 
and 
grasses 

Earl y postemergence­
weeds less than 1 1/2 
in ches t all 

Use lower ra te of dicamba on 
sandy soils. 

Use the higher rate on clay soi ls 
h igh in organic m atter. Soil 
residu es unlike ly the yea r after 
treatmen t . 
Use th e high er ra te of l inuron on 
clay soi ls high in organic matter. 
Soils resid ues un likel y the year 
after tre atment. 
Rate depends on soi l type. Check 
label for deta i ls. Use on f ie ld 
corn grown for grain only. Do 
not graze or use fodder as f orage . 
Atraz ine carryove r may be a prob­
lem w ith rates used in the mix -
ture. 
Do not use on sands or loam y 
sands. Use h ighe r rate on clay 
so i ls high in organ ic matter . Cleared 
for tank mix ture wi th cyanazl ne 
(Bladex) or atrazine. 

Ineffect ive agains t w il d mu stard. 
Use emu lsi f iable crop or igin oil 
(l in seed or soybean ) or petroleum 
oi ls at vol ume recommended on 
label. See soil residue comment 
under at razine. 

Cy anazine 1.2 + ., qt crop Broadleaf and Ear ly postemergen ce- Use emulsi f iab le crop ori gi n oil 
(Bladex or igin oi l g. rasses weeds less t han 1 1/2 (l inseed or soybean) . Use only 

(con t . on 80W) + crop (1 1/21b 80-W ) inches tall Bl adex 80W for postemergence 
next page ) or igin oil appl icati ons . 

• 
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Act. l ngred.l b/ A 


Crop Herbicide (Formulation/ A) * Weeds When to Apply Remarks*'* 

Oicam ba 1/8 to 1/4 Wild buck - Posteme rgence, before See narrative under corn at be­
(Banvel) (1/4 to 1/2 p t) wh eat , Can ada corn is 36 inches ginning o f t his Gu ide. Use drop 

th ist le, P. tali nozzles af ter corn is 8 inches 
CORN sowthistle tal l. 
(cant.) 2,4-0 amine 1/4 to 1/ 2 Broad leaf Postemergen ce, corn - Use drop nozzle when corn is over 

( 1/2 to 1 pt of 4 weeds 3 inches o f t asse l ing 8 in ches tall but be fore t assel-
Ib/gal con e, ) ing . Dicamba can be m ixed w it h 

1/4 Ib of 2,4 -D. 
Glyphosate 3/4 Emerged Preplant or anytime 
(Rou ndup ) (1 qt) annual pri o r to crop 

gra sses and emergence 
Paraquat 1/2 broadleaf 

(1 qt) weeds 

A non -selective, trans located, 
postemergence herbicide. No 
soil residual activ i t y . 
A non-selective, postemergence 
he rbici de. No soi l resid ual 
activi t y . Apply w ith X-77 su r­
factant . Good cov erage is 
esse nt ial. 

SO Y BEA NS Dini t ram ine 1/ 3 t o 2/ 3 Grasses and Prep lant, shall ow See incorpo rat ion discussio n in 
(See later (Cobex ) (1 1/3 to 2 2/3 pt) some broad ­ incorporation (2 to nar rat ive for detai ls _Weak on 
section fo r leaf weeds 3 inch es) wild must ard. 
w i ld oat Pend imetha- 1 to 1 1/2 Prep lant incorporated I ncorporat ion m ay be de layed up 
con tro l) lin (P row l) (2t0 3 pt) to 7 days after app lication. 

-' Profl ural in -...J 1/2 t o 1 
(Tol ban) (lt0 2pt) 

mu stard contro l. 
F luchlora - 1 / 2 to 1 1/ 2 Prep lant incorporated Incorp orate w i thin 8 hou rs o f 
l in (1 to 3 pt) (1 1/2 to 3 inches) appl ica ti on . No w ild mu stard 
(Basalin ) control . 
T rif lural in 1/2 to 1 Preplant incorporated, See incorp oration discu ssion in 
(T re f lan) (lt02pt) fall or spr ing narrative for detai ls. No w il d 

mustard control . 

Tr if luralin (Trefl an), proflural in (Tol ban), pendime th al in (prowl) and din itram ine (Cobex ) are dini troani l ine (DNA) herb icides 
having sim ilar herbic idal properties. All are applied as prep lant inco rporated herbi cid es , all are w eak on wi ld musta rd, and all are 
cle ared for use with metribuzin (Sencor or Le xone ). Adding metr ibuzin at 1/4 Ib/ A (ac t ive in gredie nt ) w i ll provide good w i ld 
mustard contro l. Combinations t hat are cleared f or prep lant incorpora ted applica tions wi th metri bu zin are t ri f lu ra l in, prof lural in 
and pend imeth al in . Combi nations cleared f or se quen tia l applications (the din itroanilines app l ied prep lant in corporated and metri ­
buzin app lied preeme rgen ce ) are t rifluralin, p ro f lu ralin and din itram ine, all w i t h metribuzin at 1/4 to 3/8 Ib/A (active ingredien t ). 

(cont. on The rate of metri buz in is cri t ical. See the narrat ive in the soybean section for m ore detail s. In th ese mi x tu res. t he dini troanilines 
nex t page) are appl ied at t he regula r rate for the soil typ e. 

- - - - - - -- - -- - ------- - - - - -- - - -- ------- ~ - - - - - ------- -- - - -- -

Weak on w i ld mustard. 

Form ul at i on values are gi ven for th e m ost common ly used products and not included f or most m ixtu res because of inadequate space. To calculat e the amoun t of form u­

lati on neede d fo r a speci fi c rate o f ac t ive ingred ient, see discu ss ion sec t ion . 

See narra ti ve for add iti onal comm en t s. 




Crop Herbic ide 
A lachl o r 
(Lasso ) 

Alachlor 
(Lasso) + 
Metribuzin 
(Sencor, 
Lexone) 

Act. Ingred. Ib/A 
{Formulat ion/A}* 
21/2 t0 31 / 2 
(2 1/2 to 3 1/2 qt) 

2 + 1/4 to 3 /8 

Weeds 
G rasses and 
some bro ad-
leaf weeds 

Broadleaf 
weeds in-
eluding wild 
mustard and 
annual 

When t o Apply 
Preem ergence 

Rem arks ** 
Wild m us t ard and w ild oat co nt ro i 
no t ad equate. Prep lan t inco rpora­
t ion gives more consiste nt weed 
control. Use h igher rate on clay 
soil s h igh in organic m atter. 
Do not incorporate. Use lower 
rate of metribuzin on light soils . 
Poor on wild oats. 

SOYBEANS 
(cant .) 

Chloramben 
(Amiben) 
Linuron 
(Lorox) + 
Alach lor 

2 to 3 
(2 to 2 1/ 2 9t) 
1 + 2 

grasses 
Grasses and 
broadleaf 
weeds 

Wild oat control not adequate. 

Use on lyon sandy loam soil with 
1/ 2 to 2% organic matter. 

(Lasso) 
Dinoseb 1 1/2 Wild mustard Cracking to crook Used primarily to supplement 
am ine salt (2 qt) stage herbicides weak on wild mustard . 
(prem erge) 
Bentazo n 3 / 4 to 1 1/2 Wild mustard, Postemergence when Thoroughly cover weeds with spray. 

~ (Basagran) (3 /4 to 1 1/ 2 qt) coc k lebur, mustard is in 4 to 6 Do not apply under unfavorable 
OJ Canada thistle, leaf stage and thistle conditions such as drought, cold 

w ild and is 6 to 8 inches tall. or hail damage. 
vol unteer See label for m o re 
sunflowers det ails 

D RY, ED IBLE 
BEANS 

(cant . on 
nex t p age) 

Paraqu at 

Al achlor 
(Lasso ) 

Dinitramin e 
(Cobex) 

1/4 
(1 pt) 

2 1/2 to 3 
(2 1/ 2 to 3 qt) 

1/3 to 2/3 
(1 1/3 to 22/3 pt ) 

De sicc ant 

G rasses and 
some b road -
leaf weeds 

Pr ior to ha rvest 

P re pl an t incorp o rated 

Preplant, shallow 
incorpo ration (2 to 3 
inches) 

Make app l ic ati o ns when be an s are 
full y de vel oped and half of le aves 
h ave dro pped and rem a in ing leaves 
are t u rn in g ~ellow. 
Wild mustard and wi ld oa t control 
n ot adeq uate . Use higher rate on 
cla~ soils hig h in oroan ic matter . 
See incorporation d iscussion in 
n ar rati ve for details . Weak on 
wild m ustard. 

.' • 
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Act. Ingred. Ib/A 


Crop Herbicide (Form ulation/A)* Weeds When to Apply Remarks** 


• 

EPTC 	 3 Grasses and Preplan t incorporated See incorporat ion di scuss ion in 
(E ptam ) 	 (13/4 q t) so me broad- narrat ive for details. Weak on 

4 to 4 1/2 leaf weeds F all in co rporated wild m ustard. 
(4 1/2 to 5 1/4 pt after October 15 
7-E, 4 0-45 Ib 10-G ) until freeze-up 

Profluralin 1/2 to 1 Preplant inco rpo rated See incorporation discussion in 
DRY, EDIBLE (Tolban) (1 to 2 I1t) na rrati ve for details . 
BEANS Trifluralin 
(cont.) (T reflan) 

Trifluralin 	 1/2 + 1.5 Enhances wild oat cont rol and re ­(Note: Bentazon 
(Treflan) + 	 (1 pt + 1 3/4 pt) duces poten tial ca rryover of tri­is cleared for use . 
EPTC (Eptam) 	 fluralin resi d ue. See incorpora-See page 29.) 

tion discu ssion in narrative. 
Chloramben 2 An nu al Preemergence Wild oat control not adequ ate . 
(Amiben) (2 qt) grasses and 

broad leaf 
weeds 

....Ii 
(0 

SAF F LOWER 

Dinoseb, 
amine salt 
(Premerge) 
EPTC 
(Eptam) 

1 1/2 
(2 qt) 

3 
(1 3/4 qt) 

Wi ld mustard 

Grasses and 
some broad-
leaf weeds 

Cracking to c rook 
stage 

Prepl ant incorp o rated 

Used primarily to sup plemen t herbi ­
cides weak on w ild must ard. 

See incorporation discussion in 
narrative for details. Weak on 
wild mustard . 

Profluralin 
(Tolban) 
Triflural in 
(Treflan) 

1/2 to 1 
(1 to 2 pt) 

Preplan t incorpora ­
ted , spr ing or fall 

See incorporation discussio n in 
narrative for details. No wild 
mustard contro l. 

EPTC 3 Grasses and Prepl ant incorporated See incorporation discussion in 
(Eptam) (13/4 qt) some broad- narrat ive for details. Weak o n 
Dinitramine 1/3 to 2/3 leaf weeds wild mustard. 

SUNF LOWERS (Cobex) (1 1/3 to 2 2/3 pt) 
(See later Profluralin 1/2 to 1 See incorporat io n di scussion in 
section for (Tolban) (1 to 2 pt) narrative fo r details. No wild 
wild oat Trifluralin mustard control. 
control) (Treflan) 

Chloramben 2 to 3 Annual Preemergence Wild oat contro l not adequate . 
(Amiben) (2 to 2 1/2 qt) grasses and 

(cont. on broadleaf 
next page) weeds 

Formulation values are given for the most com monly used products and not incl ud ed for most mixtures because of inadeq uate space . To calculate the amount of for mu ­
lation needed for a specific rate of active ingredi ent, see discussio n section. 

** See narrative for addition al comments. 



Act. Ingred. Ib/A 

Crop Herbicide (Formulation/A) If Weeds When to Apply Remarks** 


SUNFLOWERS 
(cont.) 

Paraquat 1/4 to 1/2 
(1 to 2 pt) 

Desiccant Back side of sunflower 
heads yellow and 
bracts turning brown 

Registered for oilseed varieties 
only. Harvest 7 to 21 day s after 
application. Add Ortho X-77 . 
Spreader at 1 qt. per 100 gal. 
water. 

N 
0 

SUGAR BEETS 
(See later 
section for 
wild oat 
control) 

EPTC 
(Eptam) 

Cycl oate 
(Ro-Neet) 

TCA 
(various 
names) 

2 to 3 
(2.3 to 3.4 pt , 
20 to 30 Ib 10-G) 
4 to 4 1/ 2 
(4 1/2 to 5 1/4 pt 
7-E, 40 to 45 Ib 
10-G) 
3 to 4 
(4 to 5 .3 pt 6-E, 
30 to 40 Ib 10-G) 

4 .7 to 7.1 
(6 to 9 I b, 8 to 
12 pt) 

Annual 
grasses and 
so me broad-
leaf weeds 

Most annual 
grasses 

Preplant incorporated 

F all incorporated 
after Octobe r 15 
un til free ze-up 

Pre p lant incorporated 

Preemergence 

See organic matter and incorpora­
t ion discussions in narrative for 
details. Some stand reduct ion and 
temporary stun t ing may occu r from 
t he use of EPTC. Weak on wild 
musta rd. 

See o rganic matter and incorpora­
tion discusses in narrat ive fo r 
details. Sugar beets have better 
tolerance to cycl oate than to 
EPTC. We ak on wild mustard. 
Weak on wild oats. Do not use 
sugar beet tops for livestock 
feed. 

Pyrazon 3.8 (5 Ib) + 5 to 7 Annual Has not been effective on soils 
(Pyramin + grasses and with more th an 5% organic mat ter. 
TCA) most broad -

leaf weeds 
Dal apon 2 to 3 Most ann ual Apply f rom emergence Use h igh rate if grasses have over 
(Dowpon, (2 .7 t o 4 Ib) grasses to 6-le af stage of 2-4 leaves or if they are growing 
Basfapon) sugar bee ts. Use slowl y due to dry conditions. May 

directed spray after be app lied more th an once up to a 
beets have 6 leaves m axim um of 5 .9 Ib/A per year . 

Some y ield reduction may occur 
from rates over 3 Ib/A. Add any 
imp roved ag ricultu ral surfactant 

(cant. on at 1/ 2 to 2 pi nts per 100 gal. 
nex t page) spray solu t ion . 

-.• 
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Act. Ingred. Ib/ A 
Crop Herbicide (Formulation/A)* Weeds When to Apply _____R_e_m_a_r_k_s_*_*_______--,,,--_ 

Endothall 3/4 to 1 1/2 Wild buck- Sugar beets should When temperatures are over 800 F., 
(Herbicide (2 to 4 pt) wheat, smart- have 4 to 6 leaves. endothall may cause excessive 
273) weed, marsh- Do not apply later injury, espc ially to very small 

elder than 40 days after 
emergence 

sugar bee ts . Endothall is ineffec­
tive at temperatures below 600F. 

Phenmedi­ 1 to 1.5 Most annual Postemergence when To avoid sugar beet injury, use no 
SUGAR BEETS pham (6.1 to 9.2 pt) broadleaf broadleaf weeds are more than 1 Ib/ A following EPTC 
(cont.) (Betanal) weeds except between cotyledon and or TCA. Do not apply if highest 

red root 
pigweed 

four-leaf stage and 
the sugar beets are 

temperature du ri ng day is over 
850 F. and apply late in afternoon 

Desmedipham 
(Betanex) 

1 to 1 1/4 
(6.1 t07.7pt) 

Most annual 
broad leaf 
weeds in­

in the four-leaf 
stage or later 

or early in the evening. 

N 
.....lO TAME 

MUSTARD 
(See later 
section for 

Paraq uat 

Trifluralin 
(Treflan) 

1/2 
(1 qt) 

1/2 to 3 /4 
(1 to 1 1/2 pt) 

cluding red root 
pigweed 
Emerged an -
nual grasses 
and broad-
leaf weeds 
Grasses and 
broadleaf 
weeds 

Preplant or anytime 
prior to crop emer­
gence 

Preplant incorpo rated 

A non-sel ect ive, poste mergence 
herbicide . No soil ac tiv ity . 
Apply with X-77 surfactant . Good 
coverage is essential. 
See in corporat ion discussi on in 
narrative fo r de tails. 

wild oat 
control) 

Dalapon 6 Quackgrass Preplant in spring Plow after 4 days an d po tatoes may 
POTATO ES (Dowpon, (Bib) when grass is 4 to 6 be planted im med iate ly . 
(See later Basfapon) inches tall 
section for EPTC 3 to 6 Grasses and Preplant or d irected See organi c matter and inco rpora­
wild oat (Eptam) (3 1/2 to 63/4 pt) some broad- spray at d ragoff tio n d iscussion in na rrative for 
control) 4 to 6 leaf weeds Fall incorporated details. Weak on wild mustard . 

(4 1/2 to 7 pt 7-E, after October 15 
40 to 60 Ib 10-G) un t il freeze-up 

Linuron 3/4 to 2 Most annual Preemergence (just Appl y to crop pl anted 2 inches 
(Lorox ) (1 1/2 to 4 Ib) grasses and before crop emerges) deep, after dragoff or hi lling. 

(cont. on broadleaf Do not plant to other c rops wi.th­
nex t page) weeds in 4' mon ths after trea tment . 

Formulation values are given for the most commonly used products and n o t included for mos t mixtures becau se o f in adeq uate space. To calculate th e amount of for mu­

lation needed for a specific rate of acti ve ingredient, see discussion section. 

See narrative for additional comments. 




Act. Ingred. Ib/A 
Crop Herbicide (Formulation/A)* Weeds When to Apply Remarks** 

Me t ribuz in 1/2 to 1 Broadleaf Pree merge nce or pos t­ Use lower rate on sandy so il s. 
(Sencor, (1 to 2 Ib) weeds includ ­ emergence (on white Soil res idue harmfu I to fol­
Lexone ) ing wil d skin ne d va rieties, lowing suscept ible crops may 

mustard and late matu ring ) occu r. See label fo r de tail s. 
some qrasses 

POTATO ES T rifl ura lin 1/2 to 1 Grasses and After plant in g, in­ Care should be t aken that in ­
(cont.) (Tref la n) (1 to 2 pt) broadleaf corpora ted . Use up corporation mach inery does not 

weeds to or immediately dam age seed pieces or elonga­
following dragoff tion sprouts. 

Paraquat 1 Most annual Preemergence-when Do not apply later than ground 
(2 qt) grasses and weeds are up but be­ cracking. Paraquat kills only 

broad leaf fore crop emerges emerged weeds. 
weeds 

Endothall 3/4 to 1 Des iccant 10 to 14 days pr ior Use higher rate du ring cool, 
(Des-i­ (11 /2t02gal) to harvest cloudy weather and on heavy 
Cate) vine grow!!). 
Dinoseb 1 1/4 to 2 1/2 See label for details. Rate 
oil soluble (2 to 4 pt) depends on temperature, spray 
(Dow volum e, potato variety and 
General) vigor of the vines. 

POTATO VINE 
KILLING 

N 
N 

Paraquat 1/4 to 1/2 More than 3 days Do not use when the potatoes 
(1 to 2 pt ) prior to hJ rvest are to be stored or used for 

se ed. 
GRASS 2,4-D 1/ 2 to 3/4 Broad leaf After 3-leaf stage Use rate for establi shed 

Seedling (1 to 1 1/ 2 pt of of grasses grasses after til lering. 
4 Ib/gal conc .) 

Establ ished 2,4 -D 3/4 to 2 Annual and Weeds -emergence to Do not graze dairy cows for 7 
(See later (1 1/ 2 to 4 pt of perennial bud stage, preferabl y days after applicat ion . Do 
section for 4 Ib/gal conc .) broad leaf when young and not appl y afte r boot stage on 
con trol of weeds actively growing gr asses for seed prod uct ion. 
specific Use 1 Ib/A on annuals and gum ­
pere nni al weed an d 2 Ib/A on sages and 
weeds) other perenn ials. 

LEGU MES MCPA 1/8 to 1/4 Broadleaf Legumes 2 to 3 Ca nopy of crop or weeds re ­
Al falfa and (1/4 to 1/2 pt of inches t all and d uces in jury. NOTE : POSSI B LE 
cl ove r with 4 Ib/gal cone.) nu rse crop 4 to 16 INJURY TO SWEETCLOVER 
nurse c rop inches tall AND ALFALFA. 

(cont. on 
next page ) 
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Crop Herbicide 
Act. Ingred. Ib/A 
(Formulation/A)* Weeds When to Apply Remarks** 

LEGUMES Oinoseb, 1.1 to 1.5 Small broad­ Grain-3 to 6 inches Apply in 30 gallons of water 
(cont. ) amine salt (1.5 to 2 qt) leaf weeds tall and weeds per acre. Partial burn in g of 

Alfalfa and (Premerge) small grain leaves is not ord inarily 
clover with harmful. 
nurse crop 
Alfalfa, EPTC -3 Grasses and Preplant­incorporated See inco rporation discussion 
trefoil (Eptam) (3 1/2 pt) some broad- in narrative for details . 
seeding leaf weeds Weak on wil d mustard. 
Alfalfa or 2,4-0B 1/2 to 1 Broadleaf Weeds and legumes Sweetclover killed by 2,4-0B. 
trefoil (1 to 2 pt of 4 less than 3 inches Wild mustard control gen­
alone. Ib/gal cone.) tall, nurse crop 1 to erally not adequate. 2,4-0B 
Est ab­ 6 inches tall must be applied 30 days before 
lished or hay harvest or grazing. See 
seedling narrative at beginning of this 
stage Guide for herbicides in legume 

establ ishmen t. 
Alfalfa Simazine O.B to 1.6 Grasses and After last cutting 00 not use on sands or loamy 
only (Princep) (1 to 2 Ib BO-W) broadleaf but before freeze-up stands or where soil pH is 

N weeds includ­ above 7.5 . Use low rate on 
W ing wild sandy loam. Apply to pure 

oats and stands of alfalfa established 
mustard at least 12 months. 

Rate per Acre 
Weed Herbicide (Formulation/A) * Crop When to Apply Remarks** 

Triallate 1 1/4 Ib liquid Barley Fall-after October See incorporation discussion in 
WILD OATS (Far-go) (1 1/4 qt ) 1 1/4 to 15 and unti I freeze ­ narrative for details. Keep 
Selective 1 1/ 2 Ib granules up spring tillage to minimum. Use 
control in (12 1/2 to 15 Ib lower rate of granules on wheat. 
crops 10-G) 

1 Ib liquid ( 1 qt) Wheat and 
1 1/4 to 1 1/2 Ib durum 

(cont. on (cant. on granules (12 1/ 2 
next page) next page) to 15 I b 1O-G ) 

Formulation values are given for t he most commonly used products and not included for most mixtures because of inadequate space. T o calcu late the amount of formu­
lation needed fo r a specific rate of active ingredient, see discussion section. 

** See narrative for addi t ional comm en ts. 



Weed Herb icide 
Triallate 
(Far-go) 
(con t.) 

Rate per Acre 
(Form ul ation/A)* 
11 /4 1b 
(1 1/4 qt) 
1 Ib 
(1 qt) 

Cro~ 
Barley , peas 
and lentils 
Wheat and 
durum ' 

When to A~~Iy 
Spring- immediate ly 
after planting 

Remarks** 
Apply on smooth soi l su rface 
and incorporate immediately in 
top 2 inches by cultivation. 
Wheat must be below the incor­

1 172 to 2 Ib 
(1 1/2 to 2 qt) 

Flax, sugar 
beets, soy­
beans and 

Preplanting 
porated zone. 
See incorporation discussion 
in narrative for details. 

~otatoes 

N 
~ 

WILD OATS 
(cont.) 

Diallate 
(Avadex) 

Barban 
(Carbyne) 

1 1/2 I b 
(1 1/2 qt) 
1 1/4 Ib 
(1 1/4 qt) 
1 1/2 to 2 Ib 
liquid 
(1 1/2 to 2 qt) 
1 1/2 to 2 Ib 
granules 
(15 to 20 Ib 10-G) 
4 to 60z 
(2 to 3 pt) 

Corn and 
lentils 
Peas 

Flax and 
sugar beets 

Sugar beets 

Wheat, bar­
ley, winter 
wheat 

Peas 

Flax 

Pre planting or 
preemergence 

Fall-after October 
15 and until freeze-
up 

Wild oats in 2-leaf 
stage and before 4­
leaf stage of crop 
except winter wheat 
where crop stage is not 
applicable. 
Wild oats 2-leaf 
and before 6-leaf 
stage of crop 
Wild oats 2-leaf 

See incorporation discussion in 
narrative for details. 

See incorporation discussion in 
narrative for details. Keep 
spring tillage to minimum. 

Wild oats usually develops to 
the 2-leaf stage between 4 and 
9 days after emergence. Do not 
mix barban with any other herbi­
cide. See narrative for effects 
of temperature, low soil fertility 
and droughty conditions on 
barban activity. 

and before 12-leaf 
stage of crop 

60z Sunflower, Wild oats 2-leaf and 
(3 pt) safflower, within 30 days after 

lentils, soy- emergence of crop 
beans, mus­
tard (grown 
for oil) 

(cont. on 12 to 16 oz Sugar beets 
nex t page) (3 to 4 qt) 

• ­
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Rate per A cre 

Weed Herbicide (Formulation /A)* Crop Wh en to A pply Remarks** 
Difenzoq uat 10 to 16 oz Barley , Era 3 to 5 leaf stage Use higher rate wh en applied 
(A ven ge) (2 1/2 to 4 pt) wheat , durum of w ild oats t o 3-leaf wild oats. Can be appl ied 

WILD OAT S wheat (except with MCPA amine, brom oxyni l, 
(cont. ) Lakota and or MCPA plus bromoxyn i l. Inju ry 

Wascana) and m ay occu r when crop is under 
winter wheat environmental stress. 

T rial late 11/4 1b Bar ley Immediately after Use only if wild oats also is 
(Far-go) (1 1/4 qt) planting a prob lem , because of cost. 

1 Ib Wheat and Incorporation in top 2 inches 
( 1 qt) durum of soi l by cul ti vation. Wheat 

FUM ITORY Diall ate 1 1/2 I b Flax PrepJ anting must be below incorporated 
(Avadex ) (1 1/2 qt) zone. 
Bromoxynil 1/4tol / 3 Ib Wh eat and After fum ito ry is Other broadleaf weeds also wil l 
+ MCPA + 1/4 to 1/ 3 1b bar ley establ i shed to boot be contro lled. Commerc ial m ix -
ester stage o f crop tu res (Brominal Plus and 

Bronate) are av ailable. 
DOWNY BROM E Atrazine O.B to 1.0 Ib (1 to Rangeland Fall -l ate Se ptember Apply in min imum of 10 ga ll ons 
(CH EATG RASS) (AAtrex) 1 1/4 Ib BO­W, 1.6 unti I freeze-up of water per acre. Grazing per -

,..., t o 2 pt 4 -L) m itted 7 months after appl ica -
Ol ti on . 

CHEM ICAL WEED CONTROL 
Fo r Fallow 

Act. Ingred. 
Lb/A or Sq . Rd. 

Crop Herbicide (Formu lation/A)* Weeds Wh en to Apply Remarks** 
For future Cy anaz ine 2.4 to 3 .2 Annua l Fall -any t ime after Use h igher rates on clay soi ls. 
p lanting to (B ladex (3 to 4 Ib/A ) broadleaf harvest but be fore If 1/2 inch of rainfall is not 
wh ea t, ba rley , 80WP) and grassy weeds germ in ate received within 10 days of 
oa ts, co rn or 1.6 to 2.B weeds Early spring before app lication, under cu tting with 
sorghum (2 to 3 .5 Ib/A) weeds germ in ate sweeps may be desi rab le t o de­
(cant. on stray weeds un t i l cy an azine is 
nex t page) acti vated. 



Act. Ing red. 
Lb /A o r Sq . Rd. 

Crop Herb ici de (Formu lation/A) * Weeds When to Apply Remarks** 
For futu re Cy anazine 2.4 to 3 .2 An nu al Fall - anytim e afte r Use only if weed s have emerged 
plantin g to (Bladex (3 t o 4 Ib/A + broad leaf harvest if weed s at t ime of ap pli cat ion. Use 
wh eat , bar ley , 80WP) + 0 .5 (1 qt /A) and grass y have emerge d higher rate s of cyanazi ne on 
oats, corn or Paraquat 1.6 to 2.8 (2 to weeds Spring- afte r weeds clay soi Is. 
sorghu m 3 .5 Ib/A) + 0.5 have emerged 
(co nt.) (1 qt/A) 

CHEM ICAL WEED CONTROL 
For Perenn ial Weeds 

Act. Ingred. 
Lb/A or Sq. Rd. 

Weed Herb ic idell (Fo rm ulation /A)* Wh en to Apply Remarks ** 
FIE LD BINDW EED 2,4 -0 L. V. ester 1 to 2 Ib/A Regrowth 6 in ches to Cult iv ate fa ll ow unti l mid-Ju ly. 

Fallow or or oil soluble (1 to 2 qtlA of bud stage Spray in late August o r Septembe r. 
post harve st am in e 4 I b/ga l cone .) Resp ray in fo ll ow ing ye ar ' s crop. 

Glyphosate 3 to 3 3/4 Ib/A Bud and l or f lower All ow 7 or more days after appli ­
(Roundup) (4 to 5 qt/ A) stage and act ively cation before tillage. Only 

growing ba rley , oa ts, wheat, corn and 
I\) 
0) soy be ans may be p lanted within 

year foll owing' application. 
Whe at an d 2,4 -0 amine 3/4 1b/A Ti ll er stage of crop Rates higher than listed may in­
barley 2,4 -0 L.V. ester 2/3 Ib/A jure crop but may be worthwhi le, 

especially in small areas, to 
contro l bindweed. 

Pa tches or in di- Pi cl oram 1 Ib/A Bindweed active ly Tordo n granules avai lable. Do 
vidual plants (Tordon 22K ) (2 qtlA) growing not use in areas with high water 
in pastu res or table . 
non-croplan dY Dicam ba 4 to 8 Ib/A Apply to fo liage an d /or soil. Do 

(Banvel) (1 to 2 gal lA) not graze for 60 days or make hay 
for 90 days for dairy cows or 
graze or feed hay to beef cattle 
30 days before s!aughter. 

LE AFY SP U RGE 2,4-0 L. V . este r 1 to 2 Ib/ A 4 to 6 in ches Cu I tivate or re spray whenever re­
On fa ll ow ( 1 to 2 qtlA of growth is 4 to 6 inch es h igh . Re­

(cont. on 4 I b/gal cone.) spray in fo llow ing ye ar 's crop. 
next page) 

1/ Several soil ster i lants w ill contro l perenni al weeds . Foll ow di recti ons on th e la bel . 

3.! Non-{;rop land means ro adsides and w aste areas not used to produce an imal feed . 

Formulati on valu es are given for the most commonly used p roducts and not in cluded for most m ixtures because of inadequate space. T o calcul ate the amount of formu­
lation needed f or a specifi c rate of active in gredient, see discu ssion section . 

it" See nar rative for addi t ional comments . 
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A ct. I ngred. 
Lb/A or Sq. Rd. 

Weed Herbicide 1/ (Formulation/A)* Wh en to Aee1y: 
LEAF Y SPURGE 
(cant.) 

Pastu re and 
rangeland 

Patches or ind i­
vi du al p lants in 
pastu res 

2,4 -0 LV. ester 1 to 2 Ib/A Early bud stage and 
or oi l soluble (1 to 2 q t/A of fall 
am ine 4 Ib/gal cone.) 

Pi cl oram 1/ 2 I b/A 
(T ardon 22K ) (2 pt/ A) 

D icam ba 4 to 8 Ib!A 

(B anvel) (1 to 2 gal/A ) 


Picloram 1 to 2 Ib/A 
(Tordon 22K ) (2 t04qt/ A ) 

Spu rge ac ti vely 
growing 

Spurge ac ti vely 
growin g 

Remarks* * 
Apply both spr ing and f all f or 
satisfactory control. Do not 
graze dairy cows f or 7 days after 
treatmen t _ 
Retreatment at the same time usu­
ally w ill be necessa ry the foll owing 
year. 
Apply to foliage and/or soil. Do 
not graze for 60 days or make hay 
f or 90 days f or dairy cows or 
graze or feed hay to bee f ca ttle 
30 days before slauqhte r. 
Du ring a single season do not use 
more t han 10 gals. of T ordon 22K 
for any 100 acre area. Do not 
treat m ore t han 20 acres of any 
100 acre area. T ordon granu les 
avai lable . 

T rees Glyphosate 1 to 1 1/2 Ib/A Fall on ly, af te r A vo id spray ing tree f o l iage . 
(Roundup) ( 1 1/2 to 2 qt/ A) August 15 and spu rge 

N activel :t grow ing 
...... 

CANADA T HISTLE MCPA am ine 
AND SOWTHIST L E MCPA ester 

Wheat and Barley 

Corn Atraz ine 

3/4 Ib/A 
2/ 3Ib/A 

41b/ A 
(1 gal/ A 4 -L, 
5 Ib/A 80-W) 

T i l ler stage of crop 

Use sp li t treatmen t 
simi lar to quackgrass, 
or make 2 postemer ­
gence tre atmen ts with 
oi l 

H igher rates than l isted m ay in ­

ju re crop but m ay be wo rthwhi le, 

especi all y in small areas, to 

ach ieve th istle can Uo I. 

Plant only corn year fo ll ow ing 

treatm ent. 


Fa ll ow or 2,4 -0 1 Ib/A (1 qt/A of 6 inches tall and ac- Cult ivate fal l ow un t i l mid -Ju ly . 
post harvest 4 I b/gal cone .) tively grow ing. Post Spray in late Augus t or September . 

Dicamba 1 to 2 Ib/A harvest mowi ng pro­
(Banvel) ( 1 to 2 qt / A ) m otes act ive regrowth 
Glyphosate 1 1/2 to 2 1/4 T hist les at o r beyond Allow 3 or more days after app l i ­
(Roundup ) Ib/A (2 to 3 qt/ A ) the bud stage of ca tion befo re t il lage. On ly bar-

growth ley , oats, wheat, corn and soy ­
bea ns m ay ue p lanted wi t hin 1 yea r 

(cant . on of applica t ion . Has not been 
nex t p age ) tested on perennial sowt h ist le. 

Jj Several so il steril ants will contro l pe renn ial weed s. Foll ow direct ions on the labe l . 

Fo rmulation val ues are gi ven f or the m ost commo nly u sed products and not included f o r m ost mi xtures because of inadequate space. To calcula te th e amou nt o f f ormu ­
lat ion needed f o r a spec ific rate of active ingred ient , see discussi on sect ion . 

*. See narrati ve for add it ional commen ts . 



Act. I ngred. 
Lb/ A o r Sq. Rd. 

Weed Herbi cid e 1/ (Form ulati o n /A )* Wh en to Appl y Re marks ** 
CANADA TH IST L E G ly phosate 1 1/2 to 2 1/4 Th ist les at or beyond Avoid sp ray ing tree foliage. 
A N 0 SO WT H 1ST LE (Round u p ) Ib/ A (2 to 3 qt/A ) the bud st age of 
(c a nt. ) growth 

T rees 
Pastu re and 
R ange land 

Pic loram 
(To rdon 2 2 K) 

Dicam b a 
(Banvel) 

1/4 to 1/2 Ib/A 
(1 t02pt/A ) 

1/2Ib/A 
(1 pt/A) 

6 inches t al l and ac­
t ive ly gro w ing. For 
f all treatment, mowing 
prom'otes active growth 

Retreatment at the same rate usu -
all y will be necessary th e follow­
ing year. Do not graze dairy 
cattle on t reated are a. 
Do no t graze dairy cows for 7 d ays 
or make hay for 37 days after 
treatme nt . Do not graze meat ani­
mals in treated areas within 30 

2,4-0 1 to 2 I b/A (1 to 
2 qt/A of 4 Ib/ 
gal co nc . ) 

da t: s of slaughter . 
Do not graze dairy cows fo r 7 days 
after treatmen t. 

N 
co 

Patches or indi­
vidual plants in 
pastures 

Picloram 
(T ordo n 22K ) 

1 Ib/A 
(2qt/A) 

When thistle s a re 
actively growing 

Du ring a single season do no t use 
more than 10 gals. of To rdon 22K 
for any 100 acres. Do not treat 
m ore than 20 acre s of any 100 ac re 
area . 

COMMON MI L KWEED 
F allow or post 
harvest 

Past ure an d 
rangeland 

(can t. o n 
nex t page ) 

Dicamba 
(Ba nvel ) 

Glyphosate 
(Roundup) 

Picl o ram 
(Tord on 22K) 

41 b/ A 
(1 gal /A ) 

2 1/4 Ib/ A 
(3 qt/ A) 

1/2 Ib/A 
(2 pt/A) 

Late bud to flower 
stage and activel y 
growing 

Active ly growing 

Do not graze for 60 days o r make 
hay for 90 days for dairy cows or 
graze or feed h ay to beef cattle 
30 days befo re slaughte r. 
Allow 3 or more days after appli -
cation before tillage. Only bar­
ley, oats, w heat, corn and so y­
beans m ay be planted with in 1 
t: ear fo ll ow ing al2l2licat io n . 
Re t reatment at t he same rate u su­
a lly will be necessary the fo llow­
ing yea r. 

]j Several soil sterilants will control perennial weeds. Follow directions on the label. 

• 



Act.lngred. 
Lb/A or Sq. Rd. 

Weed Herbicide1! (Formu lation/A)* When to Apply Remarks* * 
COMMON M ILKWEED Picloram 1 to 2 Ib/A Active ly growing During a single season do not u se 
(cont.) (Tordon 22K) (2 to 4 qt/A ) mo re than 10 gals. of Tordon 22K 

Pat ches or indi ­ for an y 100 acres . Do not t reat 
vidua l p lants mo re th an 20 acres o f any 100 
in pastures ac res are a. 

QUACKGRASS Dalapon 6 t o 11 Ib/A On fall ow after 4 t o Cu ltiv ate af ter 10 to 2 0 days . 
F allow (Dowpon ) (8 to 143/4 6 inches growth 

Ib/A l 

Co rn Atraz ine 4 1b/A 
(5 Ib/A 8 0 -W) 

Apply 2 Ib/A in t he 
fal l or e ar ly spring 
and an add it io n al 2 
Ibl A befo re , at , o r 
af ter p lan ti ng t im e 

F irs t ap p lica ti on 10 days t o 2 
w ee ks pr ior to p low ing . Plan t 
on ly c o rn ye ar o f applicatio n 
and y e ar fo llow in g treatm ent . A 
total o f 3 Ibl A is adeq u ate o n 
san d y soils. 

Prep lan t , fa l· G lyphosate 1 112 to 2 1/ 4 At least 8 in ches ta ll Allow 3 o r more d ay s afte r ap p l i­
low o r post (R o und up ) Ib /A (2 to 3 qt/A) at 3 to 4 leaf stage cation be fo re t illage . O nly b ar­
harvest and actively growing ley, oats, wh eat, c o rn an d so y · 

beans may be p lan ted withi n 1 
N 
<.0 year following application . 

ARO UND SLOGS., Atrazine, broma· See label Any t ime during and Use heavy rates for complete 
TELEPHONE cil, monuron, prior to growing sea­ long-time soil steri lity . 
POLES, ETC . prometone or son. See label 

similar products 

2! Several soil steril a ~ts will control perennial weeds. Follow directions on the label. 
Form u lation valu es are given for the most commonly used products and not included for most mixtures because·of inadequate space. To calculate the amou n t of formu­
lation needed for a specific rate of active ingredient , see discussion section. 
See narrative for additional comments. 

BCI/razoll (Basagran ) has been cleared/or use on dry, edible beans. Apply 3/4 to lib (3/4 to 1 fit) per acre olbentazoll early postelllcrgCllce lVlzm 

lvceds arc slllall (mustard 4 to 6 leaf stage, valun teer sunflowers less than 8 inches) and actiJlely growing which generally corresponds to the 1 to 2 
expanded trifoliate lea/stage in beans. Beans are tolerant at all stages afgrowth after the first tr~(oliate leaflzas fitlly expanded. Major weeds controlled: 
wild JlLustard, C()lIlIIlOl1 cocklebur, wild and volunteer sunflowers. Thoroughly cover weeds with spray. Do not apply lInlier ul1fal'orable cOl7ditions slI cll 
as cirough t, cold or Izail damage. See label f or o ther weed species and application details. 



GLOSSARY OF CH EM ICAL NAMES 

TRADE NAME1! CONCENTRATION AND 

COMMON NAIVIE AND MANUFACTURER COMMERCIAL FORMULATIONS~ 


Lasso 4 Ib/gal L 
Alachlor (Monsanto) 15% G 

Evik 
Ametryne (Ciba-Geigy) 80%WP 

Several 80%WP 
Atrazine (various) 4 Ib/gal L 

Carbyne 
Barban (Gulf) lib/gal L 

Basagran 
Bentazon (BASF) 4lb/gal L 

Hyvar-X, Hyvar-X L 80%WP 
Bromacil (DuPont) 2 Ib/gal L 

Buctril (Chipman) 

Bromoxynil Brominal (Amchem) 2 Ib/gal L 


Bronate (Chipman) 2 Ib/gal MCPA plus 
Bromoxynil and MCPA Brominal Plus (Amchem) 2 Ib/gal bromoxynil L 

Sutan 
Butylate (Stauffer) 6lb/gal L, 10% G 

Amiben 10% G 
Chloramben (Amchem) 2 Ib/gal L 

Bladex 80% WP, 4 WDS 
Cyanazine (Shell) 15% G 

Ro-Neet 6 157gal L 
Cycloate (Stauffer) 10% G 

Basfapon (BASF) 

Dalapon Dowpon M (Dow) 74% WSP 


Dowpon C 46.5% dalapon 
Dalapon and TCA (Dow) 26.2% TCA WSP 

Betanex 
Desmedipham (l\Jor-Am) 1.3Ib/gal L 

Avadex 4 Ib/gal L 
Diallate (Monsanto) 10% G 

Banvel 
Dicamba (Velsicol) 4 Ib/gal L 

MonDak 1.25 I b/gal dicamba plus 
Dicamba and MCPA (Velsicol) 2.50 Ib/gal MCPA L 

Avenge 
Difenzoquat (American Cyanamid) 2 Ib/gal L 

Cobex 
Dinitramine (U. S. Borax) 2.0 Ib/gal L 
Dinoseb amine salt Premerge (Dow) 3 Ib/gal L 
(DNBP) -o~il-s-o~lu~b~le------------------~D~o-w~G~e~n-e~r~al~(~D~o-w-)--------------~5~I~b~/g~a-I~L----------------------

Endothal, Herbicide 1.46 Ib/gal L 
Endothall 273 (Pennwalt) 3 Ib/qal L 5% G 
Endothall Des-i-Cate 
(as a desiccant) (Pennwalt) 0.52 Ib/gal L 

Eptam 7 I b/gal L 
EPTC (Stauffer) 10% G 

Eradicane 
EPTC plus R-25788 (Stauffer) 6.7 Ib/gal L 

1/ 	"Several" means there are numerous trade names for the chemical. The mention of trade names does not imply that they are endo rsed 
or recommended over those of similar nature not listed . 

2/ 	G-granular, L-liquid, WP-wettable powder, WSP-water soluble powder, WDS-water dispersible solution. 
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GLOSSARY OF CH EM ICAL NAMES (Cant.) 

T RADE NAME !! CONCENTRATION AND 
COMMON NAM E AND MANUFACT UR ER COMMERCIAL FORMULATIONS~ 

Basalin 
Fl uch loralin (BASF) 4lb/gal L 

Round up 
Glyphosate (Monsanto) 3lb/gal L 

Lorox 
L in uron (DuPont) 50%WP 

Seve ral 
MCPA (various) Various L 

Dual 
Metol ch lor (Ciba-Geigy) 6 I b/gal L 

Le x one (DuPont) 4 Ib/gal L 
Met ribuzin Sencor (Chemagro) 50%WP 

Telvar G, L, WP 
Monuron (DuPont) Various 
1, 8-naptha l ic Protect 
anhydride (G ulf) Seed treatment 

Ortho Paraquat 
Paraqu at (Chevron) 2 Ib/gal L 

Prowl 
Pend imeth alin (American Cyanamid) 4lb/galL 

Betanal 
Phenmedipham (Nor-Am) 1.3 Ib/gal L 

Tordon 22K, Tordon 10%,2% G 
Picloram 10K, Tordon Beads (Dow) 2lb/gal L 

Tolban 
Profl u ralin (Ci ba-Geigy) 4 Ib/gal L 

Several 65%WP 
Propachlor (various) 20% G 

Princep 80%WP 
Sim az ine (Ciba-Geigy) 4% G 

TCA 4.76Ib/gal L 
TCA (various) 79.3% WSP 

Far-go 4lb/galL 
T r iall ate (M onsanto) 10% G 

Treflan 4 Ib/gal L 
Tr ifl u ral in (Elanco) 5% G 

Several L,G 
2,4 -0 (various) Various 

Butyrac (Amchem) L 
2,4-08 Butoxone (Chipman) Various 

2! 	 "Seve ral" means there are numerous trade names for the chemical. The mention of trade names does not imply that they are endorsed 
or recommended over th ose of similar nature not listed . 

!:.! 	 G-gran u la r, L-liquid, WP-we tta ble powder, WSP-water soluble powder, WDS-water dispersible solution. 
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RELATIVE RESPONSE OF WEEDS TO HERBICIDES 
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PREPLANTINCORPORATEO 
Oinitramine (Cobex) G P N G G G G G N F P P-F 
EPTC (Eptam) G P 1\1 G F G G P N F P G 
Fl uchloralin (Basalin) G P I\J G G G G G N F N F 
Pendimethalin (Prowl) G N N G F-G G G F N N N F 
Proflu ra lin (Tolban) G P N G G G G G N F N F 
Triflura l in (Treflan) G P I\J G G G G G N F N F 

PREE M ERGENCEINCORPORATEO 
Oi- & Triallate 
(Avadex, Far-go) N N N N N N N N N N N G 
Trifluralin (Treflan) G N N G F F F F N N N P-N 

PREEMERGENCE 
Alachlor (Lasso) G N N G F F G F N F P P 
Atrazine (AAt rex) G F P G G G G G F G G G 
Chloramben (Ami ben) G P N G F G G G N G F F 
Cy anazine (Bladex) F F N G F G F G F G G P 
Oi- & Triallate 
(Avadex, Far-go) N N N N-F N N N N N N N G 
Metribuzin 
(Sen cor, Lexone) G F N G G F G G N F G P 
Pendimethalin (Prowl) G N N G F-G G G F N I\J I\J F 
Propachlor (Ramrod, Bexton) G P N G G F G P N F P P 
TCA G N N G N N N N P N N P 

POSTEM E R GENCE 
Atrazine + oi l G G P G G G G G G G G G 
Barban (Carbyne) N N N I\J I\J N N N N P N G 
Bentazon (Basagran) N G F N P-F P-F P G P G N 
Bromoxynil + MCPA 
(Brominal Plus, Bronate) N G F N G G G G G G G N 
Oalapon (Oowpon, Basfapon) G N N G N N N N N N N F 
Oesmedipham (Betanex) P P N P F G G F P F G N 
Oicamba (Banvel) N G G N G G G F-G G G F I\J 
Oicamba + MCPA (Mondak) N G G N G G G F-G G G G N 
Oifenzoquat (Avenge) N N N N N N N N N N N G 
Endothall (Herbicide 273) N P N N P P F P P G F I\J 
MCPA N G G N F G F N F-G N G N 
Phenmedipham (Betanal) P P N F F G P F P G G N 
2,4-0 N G G N F G G F-G G P G N 

G = Good F = Fair P = Poor N = None 

This table is a general comparative rating of the relative effectiveness of herbicides to certain weeds . 
Under very favorable weather conditions control might be better than indicated. Under unfavorabl e 
conditions, some herbicides rated good or fair might give erratic or unfavorable results. 

Cooperative Extension Service, North Dakota State University of Agriculture and Applied Science, and U. S. Department of Agri cul­
ture cooperating. Myron D. Johnsrud, Director, Farro, North Dakota . Distributed in fUrtherance of the Acts of Congress of May 8 and 
June 30, 1914. We offer our programs and faci ities to all people without regard to race, creed, color, sex, or national origin. 
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