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The most satisfactory method of controlling 
large stands of perennial we ds is by combining 
cultural and chemIcal weed control practice. Com
plete eradication is possible only by continued 
u e of th best weed control practices and a thor
ou h follow-up to eliminate stray plants and eed
lin s a they app ar. Using soil terilant is a 
practical way of eliminating small scattered stands 
of perenni al weeds b fore they spread. 

Rates of 2,4-D required for controlling peren
nial weeds cannot be applied in growing small 
grain crops underseed d to legumes wi thout ser
iousl injuring the legumes, especj ally swe tclover 
and alfalfa. If 2,4-D is plann d for controlling 
perennial weeds in crops, grow the more tolerant 
cereal - -rye, wheat and barley" 

C/ItVALJ4 TI(/5'TLE t1flq 
PERENN'IAL ~OWTII/§JZE 

Cultura l Control Practi ces 

1.. 	P low down the this tles just before freez e-up 
to weaken their growth. The following spring 
treat tbe s mall grain crop with 2 ,4-D or MCP A. 

2. 	P low or cultivate 4 to 6 inches deep early in 
the fall immediately after harvest. -Cultivate 
again every 2 to 3 weeks after the thistle re 
growth emerges; repeat as often as necess ary 
and make a fi nal cultivati on just before freeze
up"CASE 3. 	 ul tivate eve ry 2 to 3 weeks until about July 1 
the followi ng year. Then plant a smother crop 

uch as suda ngras s or millet. Immed i ately 
after barve t ing the forage or seed , cultivate 
the thistles every 2 0 3 weeks until freez e-up. 
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CANADA THISTLE ROOT SYSTEM 
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One half of a root system arising from s m 11 cutting of 
1ateral root . 

4. 	Cultivate every 2 to 3 weeks until early S p
tember, then sow fall ryeQ After barye ing the 
rye crop the following season, repeat the cul
tivations until freeze-up" 

5. 	 u tivate the thistle s inten ively for at lea t 
3 months, then sow alfalfa, grass or an alfalfa
grass mixture for hay which will be harvested 
over a period of several yearso 

Ca nada Thi stle 



Control in Growing Grain Crop 

Herbicides weaken weeds, pre enti.ng them 
from going to seed in growing grain c rop MCP A 0 

is equally as effective as 2,4-D on Canada thistle, 
but 2,4-D gives better control of owthistleo Use 
MCPA to suppre s thistle in oats a nd flaxu How
ever, these crops do not tolerate rate of MCP A 
necessary to give adequate thistle con rolo Sow
thi stle is easier to contr 01 than Canada thistle, 
especially if ester formulations of 2,4-D are usedo 

When treating thi tIes in' a growing crop, a pply 
the maximum rate of chemical the crop will tolerateo 

ee table 10 pply the chemicals as near to the 
bud stage of the thistle as possible without spray
ing during the sensitive stage of the grain cropo 

Follow chemical treatment in the growing 
crop wi th an after-harvest cultural operation list 
ed below in order of effectiveness: 

1. 	Cultivate 4 to 6 inches deep at 2 to 3 week 
interva:lso B gin immediately after harvest and 
continue until freeze-upo 

2. 	Plow after harvest and after thistles are up 
treat with ~ to % Ib/A of 2,4-D low volatile 
ester or MCPA estero 

3. I Treat thistle rosettes in the stubble wi t h ~ to 
%lb/A of 2,4-D LoV. ster or MCPA ester and 
plow 2 weeks after pplicationo 

Pe rennial Sow thi s tl e 

4. 	Use chemical only duri ng rosette stage ofgrowth, 
applying ~ to % lb/ A of 2,4-D LoVo ester or 
MCPA estero 
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Control in Grassland 

Two applications of 2,4-D low volatile ester 
at 1 lb/A each year, over 2 or more year , gen
erally are neces s ary to eradicate Canada thistle 
and sowthistleo Make the fi rst application ach 
ye'ar to the thistles at the early bud tage of growth 
and retreat one or more ti mes later in the summer 
and / or early falL Rates higher than 1 lb/A are 
unnecessaryo 

B 

SOWTHISTLE GROWS QU ICKLY FROM PIECES OF ROOTS. 
P lant 'fA" is 20 d ay s old from a one-inch piece of root and 
plant "8" is weaker and would be more easily killed. 

TAB LE I. MAXIMU M 2, 4-0 AND MCPA 


TOL ERANCE S FOR C R OPS 


Crop Chem ica l Rate per La tes t stage for s afe 
a cre (Ibs. ) a ppl icati ons 

Wheat or 
Bar ley 

2,4-D amine 
2, 4-0 L. V. ester 

3/4 
1/2 

ea rly boot 
ea rly boot 

Oats ~4-0 ami ne 

MC PA 

1/3 
1/ 2 

earl y boot 

F la x 2,4-0 a mine 

MCPA 

1/ 4 
1/ 3 

be fo re buds deve lop 

Rye 2,4-0 ami ne 
2,4-0 L. V. es ter 

3/ 4 
1/ 2 

early jo int ing 

Us e of hi gher rate s is l ike ly to injure he crop 
s evere ly but may be worthwhile , particularl in 
small area s , to obtain nece s ary w ed controlo. 

Control of Sma ll Patches 

1., Us e soil s t eri lant s or other chemicals as sug
gested in table 2 to eradi cate small areas of 
thlstle in either c rop or non"c rop lando 

2. 	Amitrole and Amitrole-T give good control of 
Canada th istle at the rate of 4 pounds of chem
ical in 30 gallons of water per a creo Treat j U~••1 
before the bud s t age for be s t result , but whe n 
this is not pos s ible , mow the thi s tles and s p 
the regrowth at the 4 Ib/ A rate o F urthe r I,I H 'U ,--~J 

ment ma y be ne ces sary the following y aro 
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Cultura l Cont rol P racti ces 

1. 	Two years of intensive culti ati on 4 inches 
deep, each time regrowth is 4 inches tall (ev 
ery 2 to 4 weeks), usually elimi nates field bind
weed. Soil erosion may b come a erious prob
lem wi th thi s procedure. 

2. 	Plow or cultivate 4 to 6 inches deep just be fore 
freeze-upo This retards the bindweed and gives 
early-sown spring grain crops a better chance 
to compete with iL Thi practice , fo llowed by 
an application of 2 4-D in the growi ng crop, 
usua:lly control but does not eradicate bind
wind . 

3. 	Repeat the cultivations for 2 to 4 years and 
plant a smother crop to control bindweed. U e 
a duckfoot cultivator to cut off all plant about 
4 inche deep" Repeat thi s op ration to 10 
days after each emergence of the bind weed 

hoots . 
Make the first cultivation immediately after 
harvest. Contimle CUltiva ti ng through the next 
year and the following spri~g until late J une. 
Such cultivations wi ll weaken the bindweed 
plants. A s mother crop of ud angra s , millet 
or buckwheat will w aken th bind weed further, 
in addi tion to r u ing era ion and pro id ing 
a return from the lando Cultivate again a oon 
as the smother crop is removed. 

F ie ld Bindweed 

4. 	Controlli ng indweed . on fallow is possible by 
cultivating in the spring and applying ~ to % 
lb/A of 2,4-D Lo v. es ter after the plants have 
reached the bud or early bloom stage. 

5. Duckfoot 	 cultivate during one growing eason 
until fall and plant grasso The following year, 
s pray the gras s wi h %to 1 Ib/A of 2,4-D L. Vo 
ester during bud to early bloom stage of the 
bindwe do Continue tr at ing each year until 
satisfactor can rol is obtainedo 

6. 	Duckfoot cultivate until early Sept mber and 
ow fall rye. The followi ng year treat the rye 

crop with Yz to % lb/ A of 2,4-D LoV. ester and 
continue cultivating after harvesto This pro
cedure usually must be repeated for several 
years to give sati s factory bindweed control. 

LE A VES OF BIN DWE EDS A ND WILD BUCKWHEAT 

A. 	 FIELD BINDWEED: l eaves fr m differen t plant showing 
variation in s ize and shape, bu t mostly straight across 
at the base. 

B . 	L ARGE BINDWEED: leaves more triangular with broad 
spreading lobe s at b a s e. 

C. 	WILD BUCKWHEA T : l eaves much more narrowed toward 
the tip and somewhat s harper at the ba s e . 

Contro l in Growing Grain 

Appl ing 2,4-D to bi ndweed in a growing grai n 
crop us ually control top growth and prevents 

eed formationo Use a mu h chemical per acre 
as 	the gra in crop will tol rate. See table 10 Ap
ply the c hemical a near to bud tage of Lh ind
weed a pos s ib le wi thout spraying during the 
sens iti ve s tage of the grai n crapo 

Tr~at ac tiv fa ll bindweed regrowth with up 
to 1 lb/ of 2,4-D La Vo es Lero Hower, under 
dr conditions frequ ent fall cultiva ion us uall y 
is more practical than applying chemi c also 

For maximum bi ndweed control , combine 2,4-D 
appli cation in the growing crop with s ome tillage 
practice s uggested under cultural controL 

Control in Grassland 

Apply 2,4-D LoVo ester at % to 1 lb/ A in th 
bud to early bloom s tageu One treatment per year 
is s ufficienL Retreating annually for 3 to 5 years 
usually is necess ary to thin or eradic ate he bind
weed stando 

Control of Small Patches 

1. 	Use soil steri lants or other chemi a ls as s u 
ges ted in table 2 to contr I mall patc he of 
bindweed in ei th er crop or pas ture. 
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Leafy Spurge 

• 	 Duckfoot cultivate for one full growing season 
and until late June the second year, then plant 
sudangrass as a smother cropo After the s udan
grass is harvested, cultivate again until fr ze
upo This practice has given good control. 

• 	 Duckfoot cu lti vat until late June and plant 
sudangrass as a smot her crop. When sudangrass 
is harvested , cultivate unti 1 free ze-upo Re p at
ing thi s operation a second season give good 
spurge control. 

• 	 Plow in the fall and apply 1 lb/ A of 2,4-D LuV. 
ester in the spring when purge has begun ac
tive growtho Then duckfoot cultivate until 
freeze-up each time 4 inches of new regrowth 
occurso 

• 	 Duckfoot cultivate until early September and 
sow fall ryeo After harvest the next year repeat 
cultivation until time to ::leed rye againo Apply
ing % to % lb/A of 2,4-D to the rye crop may 
increase spurge control. Repeating this prac
tice for severkl years generally is required for 
compl te elimination of spurge. 

• 	 Duckfoot cultivate for one entire growing sea
son. Plant wheat or barley the second year and 
apply %lb/A of 2,4-D ester before the sensitive 
stage of the cropo See table 1. Plow after har
vest and cultivate inten ively until freeze-upo 
Repeating the second year program for 4: to 5 
years will control spurgeo 
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GROWTH HABITS OF FIELD BINDWEED 
New shoots from old roots cut off by the plant at (a), also 
at new shoots coming from below the plow line (b). 

2. Recommended 	 chemicals include Tordon 212, 
Banvel, Trysben 200 and B nzaboro Apply 
Trysben 200 at 10 to 15 lb/A in 30 to 50 gallons 
of water at the pre-bud tageo Benzabor applied 
dry at 1 to 1~ lb/sqo rod in late fall or early 
spring giv s long soil sterility" A good time 
to spray is during the fallow year when patches 
of bindweed become evidento Residual effect 
of several of the chemicals on th following 
year's crop is likelyo 

Cultural Control Practices 

10 	 Two years of continuou cultivation 4 inches 
deep with a duckfoot cultivator, until freeze-up, 
each time growth is 4 inches tall, usually will 
eliminate leafy spurg However, this practice0 

is conducive to soil erosionu (A duckfoot field 
cultivator is one of the few implements that 
will cut the heavy, tough roo s of leafy spurge.) 

20 Plow 4 to 6 inches deep after harvest and cul
tivate as described in paragraph 1 until freeze
upo Several follow-up alternatives are pos ible. 



• Ouckfoot cultivate until fall and plant brorne

• 

gr'assv The following year apply 1 lb/A of 2,4-D 
LvVo ester both in the spring and falL Treating 
again the second year usually will control most 
of the spurgeo 

ROOT SYSTEM OF SEEDLING 

Drawing was made of a plant growing in Fargo clay soH. 

Control in Growing Grain Crop 

Applying % Ib/ A of 2,4-D low volatile ester 
usually retards top growth of the spurge , prevent
ing seed formationo Apply the 2,4-D as late as 
possible wHhout injuring the crapo See table 10 
The low volatile ester formulation of 2,4-D is the 
most effective of the 2,4-D'so Spraying in small 
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LEAFY SPURGE PLANTS, 1 MONTH OLD 

Plants from 2-inch pieces of roots. 


grain crops should be combined with some cultur
al practiceo 

Control in Grassland 

1. 	When a full season of cultivation does not pre
cede the seeding of perennial grass, two ap
plications of 2,4-D low volatile ester at 1 lb/A 
are required annually for 3 or 4 years to control 
spurgeo 

2. 	On non-crop land, several repeated application 
of 1 to 2 lb/A of 2,4-0 low volatile ester PtJ
p1ied at pre-bud stage will reduce stands of 
leafy s purge in 4 or 5 years o 

3. 	On hilly or stony pastures, apply 2 Ib/A of 
2,4-D low volatile ester during bud stageo Treat 
again when regrowth is 4 to 6 inches talL Ap
ply 50 lb/A of nitrogen in the spring to stimu
late growth of the grasses Treated areas may 
be grazed moderatelyo Spurge will be control
led but several years of treatment are required 
to decrease the stand materiallyo 

4. 	 heep have been used to control large areas of 
leafy s purgeo Turn sheep into the pa ture in 
early .spring and allow them to graze the spurge 
closely. The degree of control depends upon 
the intensity of grazing and use of a good fol
low-up prac ticeo Sheep are not haTmed by graz
ing leafy spurgeo 

Control of Small Patches 

1. Soil 	sterilants and other chemicals suggested in 
table 2 are useful in controlling small patches 
of leafy spurgeo 
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2. A heav y application of 40 lb/ A of 2,4-D in fall 
after September 20 gives good spurge control. 
Seedlings and regrowth in following years can 
be e liminated by applying ~ to 1 lb/A of 2,4-Do 

Cultural Control Proctices 

1. Two years of intensive duckfoot cultivation at 
2-week intervals will eliminate Russian knap
weedo This practice, however, may cause soil 
erosion" 

2. Cultivation at 2-week intervals immediately 
after harvest and until freeze-up offers several 
opportunities for follow-up practices the next 

easono 
• Duckfoot cultivate at 2-week inter als from 

early spring until early $eptember and plant 
ryeo Apply ~ to % Ib/A of 2,4-D low volatile 
ester in the growing rye the next summer and 
1 lb/A in the s tubble immediately after har est, 
followed after 2 weeks by -plowing and reseed 
ing to ryeo Practicing this for 3 years generally 
controls knapweedo Fall trea tment is more ef
fective han summ er treatme nt in controlling 
knapweedo 

• nother possibility is same as above ex ept , 
during either of the last 1 or 2 years, cultivate 
until late June and plant sudangrass as a: smoth
er cropo Then aft r harves t cult ivate until freeze
up. 

• Duckfoot cultivate at 2~we. k interval from 
spring until early fa ll and s eed bromegrass o 

pray bromegrass with 1~ Ib/A of 2,4-D low 
vol tile ester both s pring and fall for 2 or 3 
years; fa:U application is more e ffec tiveo 

Control in Growi ng Grai n Crop 

Applying ~ to % Ib/ A of 2,4-D low volatile 
ester in the grai n crop prevents knapweed fro m 
formi ng seeds. Apply the 2,4-D as late as pos
ible without inj uring the cropo See table 1. When 

fa ll kn apweed growth occurs, apply 1 to 1% lb/ A 
of 2,4-D low volatile ester in the stubble after 
harvest and plow 2 weeks later. Then cultivate 
until freeze-upo 

Cont rol in Gra ssland 

Two application s of 2,4-D low volatile ester 
at 1 to 2 Ib/ A, appl ied just before blooming and 
agai n in the fall when considerable regrowth has 
occurred, will prevent knapweed from producing 
s eed and wi ll th in the s tando Satisfactory chem
ical control seldom is obtained without the pre
vious us e of cultural treatmentso 
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Russ ian Knapw e ed 

Control of Sma ll Patches 

Soi l sterilants and other chemi cals sugges ted 
in table 2 are effective in eliminating small patches 
of knapweedo 

/lOARY C!RE~9 
P~PPERGRAS's;) 

Cultura l Control Practices 

1. Intensive cultivati on each time growth reaches 
3 to 4 inches over a 2-year period will elimi
nate hoary cress, but this practice is conducive 
to soil erosiono 

2. One year of intensive cultivation controls hoary 
cress, permitting a crop to be grown t he next 
year, but this practice is not likely to elimi nate 
the weed. Fair to good control may be obtajn d 
by applying 2,4-D low volatile ester a t ~ to % 
lb / A to infested crops during the growi ng s ea
sono See table 1. 

3. A combination of fallow and s mother crops elim
inates hoary cress. Cultivate annually both 
before and after the smother cropo Follow the 
the cultural control practices as outlined for 
Russian knapweed. 

4. Treat roset tes in the fall wi th 1 to 2 lb/ A of 
2,4-D low volatile ester, followed with clean 



tillage until fall of the next season, then seed 

to grassG The following season, apply 2,4-0 

at 1 Ib/A in bud stage and 1 to 2 lb/A in fall 

rosette stageD Continue to treat as needed to 

obtain controlD 


Control in Growing Crop . 
Applying 2,4-D at ~ to %Ib/A will control top 

growth of hoary cress when treated near or during 
bud stagea Treat a late as pas_sible without in
jury to cropo e table 10 When moisture is avail 
able fOi growth in the fall, treat the rosettes with 
1 to 2 lb/A of 2,4-0u Two chemical treatments 
per year should almost completely eliminate hoary 
cress after 2 or 3 seasonso Ti Uage in altern ate 
seasons with 2,4-0 application as previously de
scribed also is effective in controlling hoary cress. 

Control in Gra ssland 

Treating grassland with 1 Ib/A of 2,4-D low 
volatile est r during the bud stage, followed with 
an application of 1 to 2 Ib/A of 2,4-D during the 
fall rosette stage, should give nearly complete 
control of hoary cress after 2 or more sea on 0 

Control of Small Patches 

Eliminate small patches of hoary cress with 
soil sterilants or other chemicals as suggested 
in table 20 

TABL E 2. SOI L STERILANT S AND OT HER HER BICIDE S FOR CO NT RO L
LING SMAL L P ATC HE S OF PE REN NIAL WEED S 

Hoary Cress 

We ed He rbicide Rate l l Rem ark s 

F ie ld To rdon 212 1 gallA.2./ Apply duri ng active growth 
bindweed Benzabor 1 to 1Y2 Ib / s q rd Long t ime ste rility 

TBA 10t020lb/ A Appl y-du r ing bud s tage 
Banvel 6 to 8 Ib/A Apply d uring ac,tive a rowt h 

Lea fy Ammate X 1 Ib/sq rd Use with a s preader sticker 
spurge Am itrol-T 4 Ib / A Use in s he Iterbe It s 

Tordon 212 1Y2 ga II A2.1 Appl y s pri ng or fa ll 

2,4-0 40 Ib/A App ly after Se pt. 20 
S a nvel 8to 10 Ib/A App ly duri ng a c tive growth 
Benzabor 1 to 1Y2 Ib/sq rd Long t ime ste ri I it y 
Ca soron 6 Ib / A Apply in she lte rbe lts late 

fo il or early spring 

Ca nada Amitrol or 4 Ib / A App ly pre -bud stage 

th is tle Amitrol-T 

Banvel 

Tordon 212 

5 to 10 Ib/A 
1 ga l /A~1 

App ly during active growth 

Appl y dur ing active growth 

Perennial TBA 10 to 20 Ib /A Apply dur ing bud s t age 
sowt hi s tle Tordon 212 1 gal/A2/ Apply du ring a ctive growth 
and Rus s ian Sanve l 5 to 8 Ib/A App ly duri ng active growth 
knapweed Ben zabor 1Y2 Ib/sq rd Long ti me st er H ity 

Hoary 

cress 

TB A 

Benxabor 

10 to 20 Ib/A 

1Y2 Ib / s q rd 
App ly duri ng bud stage 

Long t ime s terility 

lJ Active ingredient in Ib / A or lh/sq rd exc ept where noted. 
y Cont ains I1b Tordon and 2 Ib 2,4-D per ga llon. A granular for mulation 

(Tordon Beads or Borolin) is available. 
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Weed control information in this circular is based 

on data from the North Dakota Agricultural Ex

periment Station and the Research Committee of 

the North Central Weed Control Conference. Use 

of chemicals as s uggested is contingenl upon 

registration by the U.S. Department of Agricul

ture and / or establishment of residue tolerance 

where necessary by the Food and Drug Admini

stration. Use each chemical only as recommend

ed on the label of the container. Any person 

who uses any of the herbicides mentioned In 

this circular does so at his own risk. 

Cooperative Extensi on Service, Na th Dakota Stote University of Agriculture and Applied Science, and U.S. Department of Agriculture 
cooperating. A.H. Schulz, Director, Fargo, North Dakota. Di stributed in furthef'ance of the Acts of Congress of May 8 and June 30, 1914. 


