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Weed control suggestions in this circular are based on recoll)njendations of the [!esearch o mill itt 

North Centtal Weed Control Conference and the l\orth Dakota Agricultural Experiment station. 

Use of chemicals as suggested here is contingent upon registration by ti,e t .lited 'tat s Departn:ent of 
Agriculture and/or estalJlishment of' residue tolerance wher neces arl- lJy the oited tates Depart,,:eot 01 
nealth, Education and Welfare. Use chemicals ouly as recomnler.deli 01 the label of the container. 

Perennial weeds in large areas can usually be 
controlled best with a combination of cultural and 
chemical practices. Complete eradication can be 
accomplished only by continued use of the best 
methods and follow-up control to take care of seed
lings and stray plants. I' or small patches soil 
sterilants are practical and will prevent weeds 
from spreading. 

The chemical 2,4-D cannot b used in growing 
crops underseeded to legumes without serious in
jury to the legumes, especially sweetclover and 
alfalfa. When using 2,4-D for control of perennial 
weeds in growing crops , the more tolerant cereals, 
rye, wheat and barley, are preferred. 

C ADA THI TLE 
It SO THISTLE 

Cultural Control Practice.; 

1. 	 Plowing just before freeze- up sets the plants 
back. Small grain planted the next season 
should then be treated with 2,4-D or MCP. 

I J 2 Plow or cultivate deep (4 to 6 inches) early in 
"IS'=> • 
, 	 the fall just as soon as the small grain crop 

is harvested. Cul tivate agaln about 2 to 3 
weeks after the thistles come up and repeat as 
often as possible with a final cultivation just 
before freeze-up. 
Cultivate as in paragraph 2 above until about 
July 1 the followi ng year. Then plant a good 
smother crop such as sudangrass or millet. 
As soon as the crop is cut for forage or seed, 
rep eat the cultivation until freeze-up. 

4. 	 CUltivate as in paragraph 2 (coL 1) until early 
september and plant fall rye. After rye is 
harvested, repeat cultivations until freeze-up. 

5. 	 Intensive cultivation for at least 3 month , 
followed by seeding alfalfa, gras or alfalfa
grass mixture to be cut for hay over several 
years, \-\till give good controL 

Control in Growin~ Groin Crop 

Chemical s are useful to weaken the 'A e d plant 
and prevent seed production in a gro ~ 'ing grain crop. 
MCP is somewhat more effective on Canada tllstl , 
while 2,4-D is better on soV'wthistle. \\hen tr Dting 
oats or flax it is better to use l\1CP, but these crops 
do not tolerate h avy enough applications to give 
much control. &lwthisUe is more easily controlled 
than Canada thistle, especially if ester formula.tions 
-are sed. 

When spraying thistle in a growing crop, use as 
much chemical per acre as the crop \\ill tolerate 
and apply as near to the bud stage of the thistle 
as possible without spraying at the sensitive stage 
of the grain crop. See table I. 

Chemical treatment in the growing crop should 
be followed with after-harvest operations in th 
following urder of effectiveness: 

1. 	 CUltivate 4 to 6 inches deep at 2 to 3-wE!ek 
intervals, beginning imm ediatel after harvest 
and co ntinuing until freeze-up. 

2. 	 Plow after harvest and spray the thistles \vith 
1/2 to 3/ 4 pound of 2,4-D or \'vlCP est rafter 
they emerge. 
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3. 	 fi>ray rosettes in stubble at rates suggested in 
paragraph 2 (page 1) and then plow in the fall. 

4. 	 Spray rosettes only at rates suggested in para
graph 2 (page 1). 

Control in Gra s sl and 

Usually, at least two applications of 2,4-D at 
3/ 4 pound per acre each year, over a period of 2 or 
more years, are necessary to eradicate Canada 
thistle and sowthistle. Make the first application 
each year at the early bud stage and treat one or 
more times later in the summer and/ or early fall. 
Rates of over 1 pound per acre tend to be less 
effective than the I-pound rate. 

Control of Sma ll Patche s 

1. 	 &lil steril ants as suggested in tabl e II can be 
used to eradicate small areas of thistle in 
either crop or non-cropland. 

2. 	 Amino triazol e (ATA), a new chemical, gives 
satisfactory control of Canada thistle at rates 
of 4 to 6 pounds per acre in 30 gallons of water. 
Treat just before the bud stage for best results. 
Where this is not possible, mow the thistles 
and spray the regrowth at the above rates. 
FUrther treatment may be necessary the follow
ing year. 

TABL E I 	 MA XIMUM 2,4-0 AND MCP 


TOLE RANC E FOR CROPS 


Crop Chem ical 

2,4-0 amine 
2 4-0 ester 

Rate per 
acre (lbs.) 

3/4 
112 

Latest stage for 
safe appl icatlons 

early boot 
early boot 

Whea t or 
Barley 

Oats ~4-D amine 
CP 

112 
1/2 

early boot 

Flax ~4-D amine 
CP 

1/4 
1/4 

early bud 

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

3/ 4 
1/2 

ea rly jointing 

He::l vi e r ra tes , if use d, can be e xpected to injure th e c rop 
s eVEre l y b ut may be worthwhile, parti c ularly in s mall areas, 
to a ttain necessary weed cont ro l. 

C:REEPIII JEllY 
C ultural Control Practices 

1. 	 Two years of intensive cul tivation 4 inches 
deep, each time gro wth is 4 inches tall (2 to 
4 weeks) for a period of 2 years, will usually 
eliminate creeping jenny. Soil erosion may be a 
problem to guard against. 

2. 	 Plowing or cultivating deep (4 to 6 inches) 
'ust before freeze-up will set the plants back 
and give early-sown spring grain crops a better 
competitive chance. This practice, followed 
with an application of 2,4-D in the growing 
crop, usually gives effective control, but not 
eradication. 

3. 	 Control can be accomplished over a 2 to 4 year 
period by repeated cul tivations and use of 
smother crops. Use a duck foot cultivator. 
Cultivate about 4 inches deep to cut off all 
plants. Repeat 8 to 10 days after each emer
gence. start the first cul tivation in early fall 
as soon as the crop is harvested and continue 
through the next year and the following spring 
Wltil late June. After the plants have been 

. weakened by cultivation, a smother crop · of 
aUdangrass, millet or buckwheat may be planted 
to reduce erosion and give you some return from 
Ihe' land. CUltivate again as soon as the smother 
crop is removed. 

.. 	 On fallo w land control is possible by cultivating 
in the spring and applying 1/2 to 3/ 4 pound of 
2. +-D per acre after allowing the jenny to 
come into the bud or early bloom stage. 

'5. 	 Duckfoo t cultivate one season until fall and 
plant grass. The next year, spras with 3/4 
to ' 1 pound of 2,4-D ester during bud to early 
bloom stage and continue spraying each year 
until control is satisfactory. 

6. . 	 Duckfoot cultivate until early September and 
seed fall rye. The next year spray rye with 
V2 to 3/4 pound of 2,4- D and continue culti
vation after harvest. Several years are generally 
required to gi ve control. 

~ntrol in Growing Grain 

Applying 2,4- D under most conditions in growing 
grain will control top growth and prevent seed for
mation. Apply as much chemical per acre as the 
grain crop will tolerate and apply as near to bud 
stage of the creeping jenny as possi ble without 
spraying during the sensitive stage of the grain crop. 
See table I. Active fall regrowth can be treated with 
up to 1 pound 2,4-D per acre. However, frequent fal l 
cultivation usually is more practical under dry con
ditions. 

To be the most effective in eradication combine 
the use of 2,4- D in a gro wing crop with tillage 
practices suggested under cultural control. 

Control in Grassland 

Apply 2,4-D at 3/4 to 1 pound per acre in the bud 
to early bloom stage. One treatment per year is 
enough, but retreating for 3 to 5 years i s usually 
necessary to thin our or eradicate the jenny. 

Control of Sma ll Patches 

So11 sterilants as suggested in table II an be 
used to control small patches of jenny in either crop
land or non-cropland. 

LEAFY SPURGE 

Cuhural Control Practices 

1. 	 Two years of continuous cultivation 
deep with a duckfoot cultivator each ti 
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is 4 inches tall until freeze-up will usually 
eliminate leafy spurge, but is conducive to 
soil erosion. 

2. 	 In t.he fall after harvest plow 4 to 6 inches 
deep and cultivate as above until freeze- up. 
Several follow-up alternatives are possibl e. 

(a) 	 Duckfoot cultivate for 1 full year and until 
late June the second year, then pl ant sudan
grass as a smother crop. Cultivate again. 
after the sudangrass is harvested, until 
freeze-up. This practice has given good 
control. 

(b) 	 Duckfoot cul tivate until late June Wld 
plant sudangrass as a smother crop. As 
soon as the sudangrass is harvested, culti
vat e until freeze-up. Repeating this opera
tion a second season has given a high 
percentage of elimination. 

(c) 	 Apply 1 pound per acre of 2,4-D es ter the 
next spring after the spurge has started to 
gro w actively and continue duckfoot culti
vations until freeze-up as 4-inch regrowth 
occurs. 

(d) 	 Duckfoot cultivate until early Sept ember, 
seed fall rye and repeat cultivation after 
rye harvest until time to seed rye again. 
Applying 1/2 to 3/4 pound of 2,4-D in grow
ing rye may increase effectiveness. Severa.l 
years are generally required for complete 
elimination of the weed. 

(e) 	 Duckfoot cultivate for one complete season. 
Seed wheat or barl ey the second year and 
apply 1/2 pound of 2,4- D ester per acre 
before the sensitive stage of the crop. See 
tabl e I. Plow after harvest and cultivate 
intensively until freeze-up . If the second 
year program is repeated 4 to 5 years the 
spurge can be controlled. 

(f) 	 Duckfoot cultivate until fall and plWlt brome
grass . The next year spray with 1 pound 
of 2,4- D ester both spring and fall. A sec
ond year of spraying will usually finish 
off a high percentage of the sp urge. 

Control in Growing Grain Crop 

Top growth can be retarded and seed setting 
usually prevented with 1/2 pound of 2,4-D. Apply 
as late as is possible without injury to the crop. 
See tabl e I. The ester formulation is the most effec
tive. ~raying in small grain crops should be done 
in combination with cultural practices suggested 
above. 

Control in Grassland 

1. 	 Where a full season of cultivation does not 
precede the seeding of perennial grass. two 
applications of 2,4-D ester at 1 pound per acre 
each year will be needed for 3 or 4 years to 
control spurge. 

2. 	 On non-cropland several repeat applications of 
1 to 2 pounds of 2,4-D ester per acre applied at 
pre-bud stage will thin out stands of leafy 
spurge in 3 or 4 years. 

3. 	 On rough or stony pastures apply 2 pounds of 
2,4- D ester per acre at bud stage. Retreat 
when regrowth is 4 to 6 inches tall. A spring 
application of 50 pounds per acre of nitrogen 
to s timulate grass growth is desirable. The 
treated areas may be grazed moderately. Weeds 
are controlled but several years are required to 
decrease the stand materially. 

4.. 	 Large areas of leafy spurge can be controUed 
by pasturing with sheep. Turn the sheep into 
the pasture in early spring and allow them to 
graze the pasture closely. The degree of con
trol is dependent on the intensity of grazing 
and the use of other follO\~-up practices. No 
harmful effects are produced on the sheep. 

Control of Small Patches 

1. 	 &:>i1 sterilants suggested in tabl e II can be 
used to control leafy spurge. 

2. 	 Fall applications of 40 to 80 pounds per acre 
of 2,4- D amine will give a high percentage of 
elimination, if applied in the fall after so11 
temperature is below 50 degrees F. Frequently 
regrowth occurs the following summer but 
this can be eliminated by application of 1/2 to 
1 pound of 2,4-D per acre. 

IIISIAI KIAPWE D 

Cultural Cont rol Practices 

1. 	 Two years of intensive cultivation at 2-week 
interval s with a duckfoot cul ti vator will elimi
nate this Russian knapweed. However, this 
practice is conducive to soil erosion. 

2. 	 Fall cultivation at 2 week intervals immediately 
alter harvest until freeze-up offers several 
opportunities for follow-up the next season: 
(a) 	 Duckfoot cultivate at 2- week intervals, 

early spring until early September, and 
plant rye. Apply 1/2 to 3/4 pound per 
acre of 2,4-D ester in the growing rye the 
next summer and 1 pound per acre in the 
stUbble shortly after harvest, follo w d in 
2 weeks by plowing and reseeding to rye. 
'!bree such rye crop treatments should give 
a high percentage of elimination. The fall 
treatment is more effective than the s ummer 
treatment. 

(b) 	 Same as a above except that during either 
the last 1 or 2 years cultivate until lat e 
June and plant sudangrass as a smother 
crop. followed by cultivation until freeze-up 
alter harvesting of the sudan forage. 

(c) 	 Duckfoot cultivate at 2-week intervals 
until early fall and seed bromegrass. ~ray 

the bromegrass with 1 1/2 pounds per acre 
of 2,4-D ester in both spring and fall for 
2 or 3 years. The fall application is the 
more effective. 

--~~ 



Control in Growing Grain Crop 

Applying 1/2 to 3/4 pound of 2,4-D ester prevents 
seed formation. Apply as late as is possible without 
injury to crop. Se~ table I. Where fall weed growth 
permits apply 1 to 1 1/2 pounds 2,4-D ester in 
stubble after harvest and follow in 2 weeks vdth 
plowing. Cultivate until freeze-uP . 

Control in Grassland 

Two applications of 2.4- D ester at 1 to 2 pounds 
per acre. applied just before the weed blooms and 
again in the fall when considerable regrowth occurs, 
will prevent seed l)roduction and reduce the stand 
to some extent. Satisfactory control is seldom otr 
tained without the use of previous cultural treatments. 

Small Patches 

1. 	 ::bil sterilants recommended in table II are 
effective in eliminating small patches. 

2. 	 Fall application of 40 to 80 pounds per acre of 
2,4-D amine has given 75 to 90 per cent elimi
nation of Russian knapweed if applied after 
soil teruperatures are reduced to 50 degrees F. 
Frequently, regrowth occurs the next summer 
which can be controlled \ ith fOliage applications 
at lower rat s of 2,4-D or by cultivation. 

PE E IAL EPPE a A 

Cultural Control Practices 

1. 	 Intensive cultivation for 2 years each time 
growth reac.:hes 3 to 4 inches will eliminate this 
weed but is conducive to soil erc sion. 

2. 	 One year of inlensive cultivation keeps thp 
weed in check as to permit gTO' ing a crop 
the next year, but this is not likely to eliminate 
the weed. }- air to good c. ntrol nlay be otr 
troned by applying 2,4-D at 1/2 to 3/4 pound 
per acre during the crop growing season. See 
table I. 

3. 	 A combination of fallow and smother crops, with 
tillage each year before and after the smother 
crop, is also a successful means of eliminating 
this weed. Follow practice as outlined for 
Russian nap\\eed. 

4. 	 Treat rosettes in the fall with 1 to 2 pounds 
2,4-D per acre, followed by clean tillage until 
fall the next season , and seed to grass. The 
next season apply 2,4- D t 1 pound per acre in 
bud stage and 1 to 2 pounds per acre in fal l 
rosette stage and continue treatment s as needed 
to obtain control . 

Control in Growing Crop 

Applying 2,4- D at 1/ 2 to 3/4 pound per acre will 
control the top growth of perennial peppergrass 
when applied at or near the bUd stage. Apply as 

late as is possible without injury to the crop. See 
table 1. When moisture permits growth of fall rosettes, 
treat with 1 to 2 pounds of 2,4-D per acre. Such a 
combination of two treatments per year should give 
almost complete elimination after 2 or 3 seasons. 
Alternate seasons of tillage with the above treat
ment are also effective. 

Control in Grassland 

Treating with 1 pound of 2,4-D per acre in the bud 
stage followed with treatment of 1 to 2 pounds 2,4-D 
per acre in the fall rosette stage should give nearly 
complete control after 2 or more seasons. 

Control of Small Patches 

Soil sterilants as suggested in table II are effec
tive in the elimination of small patches. 

TABLE II SOIL STERILAHTS FOR CONTROL 

OF SMALL PATCHES OF PERENNIAL WEEOS 

Per square rod 

Bora" 
(a) 

Chlorate 
borax 

mixture (b) 
Sodium 
hlorate (e) 

Ammote 
(d) 

Creeping 
lenny 

lS lb•. Sibs. 

Leafy 
spurge 

lS lb•• 5 lb•. 3lbs. 

Canada 
thl stle 

Sibs. 

Perennial 
sowthlstle 

5 lb•. 

Perennial 
peppergrass 

8 lb •. Sib•. 

Russian 
Icnapweed 

8 lb•. Sib•. 

(0) Borax - Boroscu and Polybor give SOlI sterility ior several 
years. Apply dry from September to freeze-up. Treat r growth 
annually. 

(b) Chlorate borax - Gives soll sterility for 3 to 4 years. 
Appl y dry from Sep te mber to freeze-up. Treat regrowth s 
needed. 

(cl Sodium Chlora te - App ly d r y , September freeze-up. Glves 
soH steril ity for sever al years. Flammable ofter being weI 
and ml xe d with ve etative malerlal . or clothing. and then dried . 

(dl Amma te - Apply a s a spray i n early bud sta e. Control 
see d ] ngs with 2 , 4-D at 3/ 4 pound per acre next year. 

North Dakota Agricultural College and the Unite d 
States Department of Agriculture Cooperating. 
E. J. Haslerud, Director of Extens ion Se rvice . Di s
tributed in furtherance of the Acts of Co ngre s s o f 
May 8 and June 30, 1914. 


