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Weed control information in this circular is based on data from the North Da kota Agri cultural Exper i

ment Station and the Research Committee of the North Central Weed Control Conference. 

Us e of chemicals as suggest d here is conti ngent upon reg istration by the U. S. Deportment of Ag ri
culture and/or establishment of residue tolerance where necessa ry by the U. S. Deportment of Health , 
Educat ion and Wt; lfare. Use each chemi cal only as recom mended on t he conta iner. 

LARGE ST ND OF PERENNI L WEEDS usually 
can e controlled most satisfactorily by combining cul
tural and chemical weed control practices. Complete 
eradic tion is po sible only by continued use of the 
best weed control practices and a thorough follow-up to o eliminate seedlings and stray plants. Soil sterilants 
are pr ctical on mall scattered stands to prevent weeds 
from preading. 

2 4-D at rates necessary for weed control cannot be 
us d in growing crops underseeded to legumes without 
serious injury to the legumes, especially sweetclov r 
and alfalfa. If chemical control of perennial weeds 
with 2,4-D is planned in growing crops, the more toler
ant cereals - rye, wheat and barley - should be grown. 

Cultural Control Practices 

1. Plow thistles just before freeze-up to weaken growth. 
Treat small grain sown the next spring with 2,4-D or 
MCPA. 

2. Plow or cultivate 4 to 6 inches deep early in the fall 
right after harvest. Cultivate again every 2 to 3 weeks 
after the thistles emerge; repeat as often as necessary 
with a final cultivation just before freeze-up. 

3. Cultivate as in paragraph 2 until about July 1 the 
following year. Then plant a smother crop such as 
sudangrass or millet. Immediately after forage or seed 
harve t, c ultivate every 2 to 3 weeks until freeze-up. o 4. Cultivate as in paragraph 2 until early September, 
then plant fall rye. After harvesting this crop, repeatC sE
cultivations until freeze-up. C; 

5. Cultivate intensively for at least 3 months , then sow 
alfalfa, grass or an alfalfa-grass mixture to be cut for 
hay over several years. 

Control in Growing Grain Crop 

Chemicals weaken weeds and prevent their seed 
production in growing grain. M PA i more f£ ctive 
than 2,4-D on Canada thistle, but 2 4-D gi es better 
sowthistle control. Use M PA to control perennial 
thistles in oats or flax. However, these rops do not 
tolerate application rates high enough to give adequate 
thistle control. Sowthistle is easier to control than 
Canada thistle, especially if ester formulations are 
used. 

When spraying thistles in a growing crop, use 
much chemical per acre as the crop will tolerate. pply 
Chemicals as near to the bud stage of the thistle as 
possible without spray.ing at the sensitive stage of the 
grain crop. See table1. 

Follow chemical treatment in the growing crop with 
after-harvest· cultural operations which are listed in 
order of effectiveness: 

1. Cultivate 4 to 6 inches deep at 2 to 3 week intervals. 
Begin immediately after harvest and continue until 
freeze-up. 

2. Plow after harvest and spray after thistles are up, 
with 1/2 to 3/4 IblA of 2,4-D or M PA ester. 

3. Spray thistle rosettes in stubble with 1/ 2 to 3/ 4 1h/ A 
and plow 2 weeks after application. 

4. Spray only in rosette s tage with 1/ 2 to 3/ 4 lb/ f 
2,4-D or MCPA ester. 



Control in Grassl and 

Two applications of 2, 4-D at 3/4 Ib/A each y ar 
over 2 or more years, generally are necessary to eradi
cate Canada thistle and sowthistle. Make the first 
application each year to the thistles at the early bud 
stage and treat one or more times later in the s ummer 
and/or early fall. Rates of over 1 lbl A tend to be less 
effective than the lower rate. 

Control of Small Patches 

1. Use soi] sterilants and other chemicals as suggested 
in table 2 to eradicate small areas of thistle in either 
crop or non-cropland. 

2. Amitrole (ATA) gives good control of Canada thistle 
at rates of 4 to 6 lbl A in 30 gallons of water. Treat 
just before bud stage for best results, but when this is 
not possible, mow the thistles and spray the regrowth 
at above rates. Further treatment may be necessary the 
following year. 

TABLE 1. 	 MAXIMUM 2,4-0 ANO MCPA 
TOLERANCES FOR CROPS 

Crop Chemical Rate per Latest stage for safe 
acre (Ibs.) applications 

Wheat or 

Barley 
2,4-0 amine 

2,4·0 ester 
3/4 
1/ 2 

ea rl y boot 

earl y boot 

Oats 12,4-0 amine 
MCPA 

113 
1/2 

earl y boot 

Flax 2,4-D amine 

MCPA 
114 
1/3 

before buds develop 

Rye 2,4-0 amine 
2,4-0 ester 

3/4 
112 

earl y jointing 

Heavier rates, if used, can be expected to injure 
the crop severely but may be worthwhile, particularly in 
small areas, to attain necessary weed control. 
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Cultural Control Practices 

1. Two years of intensive cultivation 4 inches deep, 
each time growth is 4 inches tall (2 to 4 weeks), usually 
will eliminate field bindweed. Soil erosion may be a 
serious problem with this procedure. 

2. Plow or cultivate 4 to 6 inches deep just before 
freeze-up to retard plants and give early-sown spring 
grain crops a better chance to compete. This practice, 
followed with an application of 2,4-D in the growing 
crop, usually controls but does not eradicate bindweed. 

Make the first ultivation in early fall as soon as 
the rop is harvested. Continue cultivating through the 
n xt y ar and the following spring until late June. 
These cultivations will weaken the plants. Planting a 
smother crop of sudangrass, millet or buckwheat will 
weaken the plants further,. in addition to reducing ero
sion and giving a return from the land. Cultivate again 
as soon as the smother crop is removed. 

4. Control is possible on fallow by cultivating in the 
spring and applying 1/2 to 3/4 Ib/A of 2,4-D after 
allowing bindweed to come into the bud or early bloom 
stage. 

5,. Duckfoot cultivate 1 growing season until fall and 
plant grass. Next year, spray with 3/4 to 1 lb/A of 
2,4-D ester during bud to early bloom stage. Continue 
spraying each year until control is satisfactory. 

6. Duckfoot cultivate until early September and seed 
fall rye. Next year spray rye crop with 1/2 to 3/4 Ib / A 
of 2,4-D and continue cultivating after harvest. Usually 
requires severa1 years to give control. 

Control in Growing Grain 

Applying 2,4-D in growing grain usually will control 
top growth and prevent seed formation. Use as much 
chemical per acre as the grain crop· will tolerate. Apply 
as near to bud stage of the bindweed as possible with
out spraying during the sensitive stage of the grain 
crop. See table 1. 

Treat active fall regrowth with up -to 1 lb/A of 
2,4-D. However, frequent fall cultivation usually IS 

more practical under dry conditions. 

For maximum effectiveness, combine 2,4-D in the 
growing crop with tillage practices suggested under 
cultural control. 

Control in Grassland 

Apply 2,4-D at 314 to 1 lblA in the bud to early 
bloom stage. One treatment per year is enough. Re
treating annually for 3 to 5 years usually is necessary 
to thin or eradicate bindweed. 

Control of Small Patches 

1. Use soil sterilants as suggested in table 2 to con
trol small patches of bindweed in either crops or pas
ture. 

2. Recommended soil sterilants are TBA and Benzabor. 
Apply TBA at 10 to 20 Ib/A in 30 to 50 gallons of water 

3. Repeat cultivations over a 2 to 4 year period and use 
smother crops to control bindweed. Use a duckfoot 
cultivator and cultivate about 4 inches deep to cut off 
a1l pIc nts. Re eat operation 8 to 10 days after each 
emergenc . 

at the pre-bud stage. Benzabor applied dry at 1 to 
1-1/2 lb/sq~ rod in late fall or early spring gives long 
soil sterility. During the fallow year as patches become 
evident is a good time to spray. Residual effect on the 
following year's crop is likel . 
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Cultural Control Practices 

1. Two years of continuous cultivation 4 inches deep 
with a duckfoot cultivator, u!ltil freeze-up, each time 
growth is 4 inches tall, usually will eliminate leafy 
spurge. This is conducive to soil erosion. (A duck
foot field cultivator is one of the few implements that 
will cut the heavy tough roots of leafy spurge.) 

2. Plow 4 to 6 inches deep in the fall after harvest and 
cultivate as described in paragraph 1 until freeze-up. 
Several follow-up alternatives are possible. 

• 	 Duckfoot cultivate for 1 full year and until late 
June the second year, then plant sudangrass as a 
smother crop. After s udangrass is harvested, 
cultivate again until freeze-up. This practice has 
given good control. 

• 	 Duckfoot cultivate until late June and plant sudan
grass as a smother crop. ·When. sudangrass is 
harvested, cultivate until freeze-up. Repeating 
this operation a second season gives good spurge 
control. 

• 	 Apply 1 Ib/A of 2,4-D ester the spring after fall 
plowing when spurge has started to grow actively. 
Then duckfoot cultivate until freeze-up each time 
a 4-inch regrowth occurs. 

• 	 Duckfoot cultivate until early September, seed fall 
rye and repeat cultivation after rye harvest until 
time to seed rye again. Applying 1/2 to 3/4 Ib/A 
of 2,4-D to the rye crop may increase spurge con
trol. Several years of this practice generally are 
required for complete elimination of the weed. 

• 	 Duckfoot cultivate for one complete season. Seed 
wheat or barley the second year and apply 1/2 
lb/A of 2,4-D ester before the sensitive stage of 
the crop. See table 1. Plow after harvest and 
cultivate intensively until freeze-up. Repeating 
the second year program for 4 to 5 years will con
trol spurge. 

• 	 Duckfoot cultivate until fall and plant bromegrass. 
Next year spray with 1 Ib/A of 2,4-D ester both 
spring and fall. Spraying again the second year 
usually will control most of the spurge. 

Control in Growing Grain Crop 

Applying 1/2 lb/A of 2,4-D usually retards top 
growth and prevents seed formation. Apply as late as 
possible without injury to the crop. See table 1. The 
ester formulation of 2,4-D is the most effective. Spray
ing in small grain crops should be combined with some 
cultural practice. 

Control in Grassland 

1. When a full season of cultivation does not precede 
the seeding of perennial grass, two application of 
2.4-D es ter at 1 lb/A are required annually for 3 or 4 
ears to control spurge. 

2. On non-cropland, several repeated applicat ions of 1 
to 2 lb/ A of 2,4-D ester applied at pre-bud stage will 
reduce stands of leafY spurg; in 3 or 4 years. 

3. On hilly or stony pasture , apply 2 1 / A of 2,4-D 
ester during bud stage. Repeat application when re
growth is 4 to 6 inches tall. A spring application of 
50 Ib/A of nitrogen to stimulate growth of the grasses 
is desirable. Treated areas may be grazed m derately. 
Spurge will be controlled but several years of treatment 
are required to decrease the s tand materially. 

4. Sheep can be used to control large areas of leafy 
spurge. Put sheep in the pasture in early spring and 
allow them to graze the spurge closely. The degree of 
control depends upon intensity of grazing and use of a 
good follow-up practice. Grazing leafy spurge does not 
harm sheep. 

Control of Small Patches 

1. Soil sterilants and other chemicals suggested in 
table 2 are effective in controlling small patches of 
leafy spurge. 

2. A heavy application of 2,4-D gives good spurge con
trol. Apply 40 lb/A of 2,4-D in fall 'after Sept. 20. 
Seedlings and regrowth in following years can be 
eliminated by applying 1/2 to 1 Ib/A of 2,4-D. 

~j";~A"-~~~~ij!!ii~p: 
Cultural Control Practices 

1. Two years of intensive duckfoot cultivation at 2-. 
week intervals will eliminate Russian knapweed. This 
practice, however, is conducive to soil erosion. 

2. Fall cultivation at 2-week intervals immediately 
after harvest and until freeze-up offers several oppor
tunities for follow-up practices the next season: 

• 	 Duckfoot cultivate at 2-week intervals from early 
spring until early September and plant rye. Apply 
1/2 to 3/4 Ib/A of 2,4-D ester in growing rye the 
next summer and 1 Ib/A in stubble immediately 
after harvest, followed after 2 weeks by plowing 
and reseeding to rye. This practice for 3 years 
should control knapweed. Fall treatment is more 
effective than summer treatment in controlling 
knapweed. 

• 	 Another possibility is same as above except, 
during either of the last 1 or 2 years, cultivate 
until late June and plant sudangrass as a smother 
crop. Then cultivate until freeze-up, after sudan 
is harves ted. 

• 	 Duckfoot cultivate at 2-week interval from spring 
until early fall and seed bromegrass. Spray brome
grass with 1-1/2 lb/A of 2,4-D ester both pring 
and fall for 2 or 3 years . The fall application . s 
more effective. 
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Cuntrol an Growing Grain Crop 

•\pplvin T I '2 lO 3 4 Ib! of 2,4-D ester in the 
gram crop prevents eed formation in the knapweed. 
Make 2,4-D appli ation as la as i possible without 
injury to crop. ee table 1. When fall kn pweed growth 
permit . ~ . lJIy 1 to 1-1/ 2 Ib/ A of 2 4-D ester in the 
stubhl A 'I'l harve t and follow after 2 weeks with 
pluwin . 'T!h Ii cultivate until freeze-up. 

Control in Grass land 

Two appli ations of 2,4-D e tel' at 1 to 2 lb/ ap
plied -ust b fore the knapweed blooms d again in 
fall when considerable regr wth has occurr d, will 
pr ve t se productiOi and reduce the stand. Sati s
f ctory chemi al control is seldom obtained without 
th use of pre ious cultural treatments. 

Control of Small Patches 

1. Soil sterilants recommended in table 2 are eff ctive 
in eliminating small patches of knapwe d. 

l!f*iAijti~?pl.~i!i.Rtf::~~]ijQAA';:~¢I'm 
Cul tural Control Practices 

1. Intensive cultivation each t ime growth reach s 3 to 
4 inches over a 2-year period will el"minate pepper-

ass, but this pra tice is conducive to soil eros ion. 

2. On year of inten ive cultivat ion controls perennial 
peppergra s permitting a crop to be grown the next 
y ar, but this pra ti e is not likely to eliminate the 
weed. Fair to good ontrol may be obtained by apply
ing i ,4-D at 1/ 2 to 3/ 4 Ib/ A to infested crops during 
the growing season. See table 1. 

3. A combination of fallow and smother crops elimi
nates perennial peppergrass. Cultivate annually both 
before and after the sm ther crop. Follow practice as 
outlined under cultural control practices for Russian 
knapweed. 

4. Treat rosettes in the fall with 1 to 2 Ib/ A of 2,4-D, 
followed by clean tillage until fall of the next season, 
then seed· to grass. The following season, apply 
2,4-D at 1 Ib/ A in bud stage and 1 to 2 Ib/ A in fall 
rosette stage. Continue to treat as needed to obtain 
control. 

Cont rol in -Growing Crop 

Appl ing 2,4-D at 1/ 2 to / 4 Ib/A will control top 
growth of perennial peppergras when treated near or 
during bud stage. Treat as lat as is possible without 
injury to crop. See tabl 1. When moisture is 'avail
able for growth of rosettes in the fall, treat them with 
1 to 2 Ibl A of 2,4-D. Two chemical treatments per 
year should give almost comple elimination of pepper

gra after 2 or 3 sea on. Tillage in alternate sea
s n with chemical application a described above IS 

effective in controlling percnnlal peppergras 

Control in Grassland 

Treating gras land with 1 lbl A of 2,4-D during the 
bud stage, followed with application of 1 to 2 Ib/A of 
2,4-D during th fall rosette stage, should give nearly 
complete control of this weed aft 2 or more sea ons. 

Cont ral of ma ll P atches 

. Soil steril nts as sugge ted in table 2 are effective 
in liminating small patches of peppergras . 

TABL E 2. SOIL ST ERILANTS AND OTHE R 
HERB ICIDE S FOR CONTROL OF SM ALL 

PATCH ES OF P ERENNIAL WEEDS 

Weed Herb icide Ra t.J/ Remarks 

F i. ld 
b indwee d 

T BA (B e nzoic ) 
Benzabor 

10 to 20 Ib/A 
1 '0 1~ Ib/sq rd 

Apply during bud s tage 
Long time sterility 

L e fy Ammate X 1 to 3 Ib/sq rd Us e wi th a spreader 
spurg 

2, 4- D 
T BA (Be nzaic) 
Benza bor 
Erbon ( Bc ron) 

40 Ib/ A 
20 Ib/A 
1 to 1 ~ Ib/sq rd 
~~ Ib/sq rd 

s t Icker 
App ly after Sept. 20 
Residual 2 or more yea rs 
Lo ng ti me st~rility 

Affe c ts both tc ps and 
roats 

Ca noda Amit ro le or 41 Ib/A Thoroughly wet a ll lea ves 
thi s tle Amitro le . T 

TB A (Ben zoi c) 
Ben zabor 

10 to 20 Ib/A 
1 to n~ Ib/sq rd 

Residual 2 or more years 
Long time sterility 

P e re nn ia l T BA (B eozaic) 10 to 20 Ib/A Res idual 2 or more years 
s owth is t l. , TB A (Benzoic) 10 to 20 Ibj A Residual 2 or more years 

Rus sian knop. B nza bor 1 to 1J.S Ib/sq rd Long t ime steri lit y 
a nd Pe renn ial Erbo n (Ba ron) ~ Ib/sq rd FOT k apweed & pep pe r
peppergra s s gra s s . Si owa ct inli. 

JiActive ingred i&nt in Ib / A or Ib/ sq rd. 

Amitrole or Amitrole-T--Spray when most thistles aTe co ming 
into bud stage, in 30 to SO gallons of water. 

Ammate X--Apply as a spray in early bud stage. 

Benzabor (sodium borate-TBA mixture)--Apply dry in late fall 
or early spring. Moisture is necessary for activation. 

Erbon (Baron)--Apply in the fall or early spring. 

TBA (Benzoic)--Apply in bud stage in 30 to SO gallons of 
water. 

2, 4-D--Apply in fall after Sept. 20. 

CIVIL DE FENSE TIP: To protect livestock feed from 
radi oac tive fallout, place a cover over it. Fresh fall
out is like coarse dust, a cover will prevent it J rom com 
ing into con tact or mixing with t he feed. 

Exten SI on Service, orth Dakota State Universit y of Agric.ulture ond App lied Science, e nd U. • Deportment 
of Agricultu re coope ra t ing. A. H. Schul z, Dire ctor, F a rgo, North Dakota . Di s tr ibuted in furtherance of t~e 
Act s o f Congress o f May 8 a"d JI ne 30, 19 14. 


