
The problem

Recorded spread of yellow starthistle in various
areas of the western states has ranged from 6 to 60
percent increase in infested acresper year. Nearly
500,000 acresarenow infested with yellow
starthistle in Idaho. The weed dominates nonarable

annual grassland sites that receive less than 20
inches of precipitation per year, and persists in areas
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of even higher rainfall. Wherever downy brome
(cheatgrass) grows, yellow starthistle appears to be
well adapted. Treatment of roadside right-of-ways,
industrial sites, and other high-use areaswith
herbicides helps retard the spread of this fast-
moving weed, yet it continues to invade new lands.

Historical use of herbicides on yellow starthistle

Yellow starthistle has been treated with 2,4-D,
MCPA, and other herbicides with plant growth
hormone biochemical activity since the early
1960's. Dicamba, sold as Banvel, and picloram,
sold as Tordon, came into use on yellow starthistle
in the early 1970's. Since then, yellow starthistle
has been declared noxious in most of the western

states, and mandatory control has resulted in
treatment of vast acreage. Yellow starthistle has
been primarily a weed that infests land of low
economic value. Investments for weed control on

such land are not perceived to be recoverable;
consequently little yellow starthistle control is done
on such land. However, in recent years, yellow
starthistle has begun to invade cropland. Contami
nation of alfalfa and other crop seed has resulted in
long-distance invasion by yellow starthistle.
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Changes in herbicide practices have allowed yellow
starthistle to increase in some crops. Priorto 1980,
small grains were treated with 2,4-D, MCPA,
dicamba, and other plant hormone-type herbicides,
and with bromoxynil, metribuzin, and other herbi
cides to which yellow starthistle is sensitive. Since
then, use of sulfonylurea herbicides, which are
generally not effective on yellow starthistle, has
increased forweed controlin cereal crops at the
expense of the prior herbicide practices. After the
advent of Glean and other sulfonylurea herbicides,
the proportion of herbicides in use that were effec
tive on yellow starthistle in cerealswas generally
reduced. These changes have allowed the weed to
become more prominent in small grain crops.

In rangeland, however, hormone-type herbicides,
particularly 2,4-D, dicamba, and picloram have
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been fundamental to yellow starthistle control.
Designation of yellow starthistle as a noxious weed
has encouraged adoptionof cost-share programs in
which state or county funds are contributed to the
cost of herbicides used for noxious weed control, for

the sake of public protection from noxious weeds.
That has occasionally resulted in frequent treatment
of some parcels of land.

In many cases, the condition of infested sites has not
been appropriate for suppression of yellow
starthistle because the site is susceptible to rapid
reinvasion by yellow starthistle. When a site is
occupiedby an apparently solid stand of yellow
starthistle, it is usually because the site was domi
nated previouslyby downy brome or some other
annual grass as a result of prior overgrazing or
abandonment of a cultivated field. The site was then

susceptible to invasionby any speciesbetter adapted
than the annual grass. That better-adapted species
was yellow starthistle. Yellow starthistle is an
annual, but can easily out compete annual grasses. It
develops deep roots faster, grows taller, shades
grasses with broad, spreading leaves, and stays
green and growing longer into the summer, so
yellow starthistle dominates the site.When yellow
starthistle is temporarily removed by herbicide
treatment, the annual grass regains dominance, only

to lose the site again within two to three years to
yellow starthistle that reappears from dormant seed
or seed from a nearby source.Thus, herbicide
application on such a site reduces yellow starthistle
temporarily, not permanently. The result is usually
short-lived, uneconomical control that discourages
the landowner from further attempts to manage
against yellow starthistle.

High-frequency use of a single type of herbicide
tends to select for weed strains that tolerate that

type of herbicide. The change is genetic, although it
is neither mutation nor an acquired characteristic.
Apparently, the genetic potential for resistance has
alwaysbeen in the yellow starthistle species,and
has simply been concentrated by the process
commonly known as"survival of the fittest." In at
least one documented case in the Northwest, a

yellow starthistle population became resistant to
normal doses of the hormone herbicides 2,4-D,
dicamba, and picloram.The tolerant type has
apparently not spread from the site, and is not
considered likely to do so, but development of
resistance may be possible at other locations that
have been treated in a similar way. Although yellow
starthistle resistance to a herbicide has not yet
become a widespread problem, the potential cannot
be ignored.

Why haven't we gotten rid of yellow starthistle

with herbicides?

Herbicide effectiveness is high, but for only a
season or two after treatment. Although the effects
of a herbicide may last much longer, the herbicide
itself is only one of several factors that determine
the ability of the treatment to provide long-term
control of the weed.

Failure of any of the following elements will result
in persistence andspread of yellow starthistle
infestations:

1. Control must be consistent and continuous. If it is

not, yellow starthistle will reinfest treated areas.
A smallproportion of the yellow starthistle seeds
may survive in soil up to 10 years. Each year,
some of the seeds will break dormancy and
germinate. If the resultant seedlings are not
prevented from flowering, they will produce a
crop of seeds thatwill last another ten years.

2. Management mustbe area-wideto prevent
reinvasion ofyellow starthistle intoa cleanarea

from adjacent land. If one landholder does not
control yellow starthistle on an infested property,
seeds will migrate to adjacent properties by way
of wind, animals, or by way of equipment and
materials such as soil, hay, wood, seeds, and
clothing. Reinvasion within an area is due to
survival of seeds in the soil and/or local spread
from nearbypopulations. If yellow starthistle on
neighboring infested landis not controlled, no
amount of managementcan protect adjacent
property from invasionby seed from those
neighbors.

3. Control mustbe complete to prevent rapid
reinvasion. Herbicide applicationmust be at the
correct rate, applied at the correcttime, and it
must be applied uniformly. Many people treat
yellow starthistle by applying a herbicide in
amounts correct for the total area, but fail to
applyit uniformly, or fail to apply the herbicide
early enough to destroy the plantsbefore they
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) 103fa become large enough totolerate normal amounts
of herbicide. Herbicides may suppress most of
the population but will not prevent rapid resur
gence of yellow starthistle in the management
unit. Every treatment should be followed by an
inspection within two weeks, and plants that
escape should be removed or retreated.

4. Small isolated colonies and right-of-way infesta
tions must be destroyed before they expand to
populate large areas. If the first yellow starthistle
plants in the Northwest had been destroyed and
their location closely monitored for a few years,
the present vast acreage would not exist. Human
nature is such that weed problems are not given
much attention until they cause economic impact,
at which time they are so extensive and thor
oughly entrenched that they cannot be managed
except at high cost. Concern over weed invasion
rises in proportionto the economic impact of the
weed. Many people become so concerned with
large infestations of yellow starthistle that they
don't bother with the small patches. Technology
to economically eradicate yellow starthistle
populations that extend over hundreds of thou
sands of acres of nonarable land does not exist.

Yellow starthistle is a prolific producer of long-
lasting seeds, and is well adaptedto survival on
land that is of such low productivity that weed
control is not a high priority management consid
eration. Vast infestations cannot can be eradi

cated; little colonies can. To do so requires

documentation of their location and area to

enable reliable monitoring over a period of at
least 10 years.

5. Biological control is imperative. Weed control is
not sustainable in a vacuum. The only proven
biological control available for yellow starthistle
in the United States is competitive vegetation.
Removing yellow starthistle will allow low-
value, weedy annual grasses such as downy
brome, medusahead, or rattail fescue to dominate
unless vigorous desirable vegetation is ready to
compete with them. Annual weedy grasses
cannot compete well enough to keep yellow
starthistle down, so it reappears from dormant
seed. Natural biological suppression by desirable
perennial plants that do not have to compete as
seedlings with the more vigorous yellow
starthistle seedlings will greatly retard the return
of dense weed populations. Without competition
from a well-cared-for stand of desirable perennial
grass, herbicide treatment alone is insufficient.
Poor results from incorrect herbicide use simply
turns the rancheragainst further use of herbicide
for yellow starthistle. Biological suppressionof
yellow starthistlecan be encouragedby first
eliminating a season's yellow starthistle crop,
followed by fertilization where appropriate,
reseeding where feasible, selection of suitable
grass species if reseeding is needed, and finally
by well-managed grazing to minimize stress on
perennial grasses.

What about biological control with insects?

Research indicates that herbicides do not interfere

with plant-parasiticinsects of the kind tested for
yellow starthistle. Such parasites should work
compatibly with herbicides in an integrated man
agement system. Several weed-specific yellow
starthistle parasites are under test. A diversity of
specialized yellow starthistle parasitesmay be
necessary to cause control; no single species by
itself has been shown to significantly affect the
weed. Although five yellow starthistle-specific
parasites (three seedhead weevils and two seedhead
flies) have passed tests for safety to otherU.S.
plants, they have not yet resulted in satisfactory
control of the weed in the United States. Evaluation

of their effectiveness and recommendation for their

use will depend on results of current research and
development programs by the University of Idaho,

the United States Department ofAgriculture's
Agriculture Research Service (USDA-ARS), and
other researchers. If USDA-ARS and University of
Idaho research continues to develop a diversity of
new biological control parasites for yellow
starthistle, weed-specific parasitism may eventually
be the major factor in suppression of that weed,
along with competitive vegetation.

Because the above principles generally have not
been followed, yellow starthistle has expanded
beyond the scopeof eradication in some regions.
Why have these principles not been followed?
1.The long seed dormancy has not been commonly

recognized.
2. Where the weed is widespread and dominant in a

region, area-wide cooperative management is
organizationally difficult.



3. The human tendency is to be satisfied with tasks
that appear essentially or virtually complete
rather than complete.

4. Small, isolated individuals or colonies do not
appearsufficiently threatening to warrantdiligent
action.

5. Effective biological control with parasites has not
been developed for yellow starthistle yet, and
biological control with competitive vegetation is
not economically feasible in low-productivity
sites.

6. Most managers avoid intensive management on
low-productivity lands because it is perceived as

too costly to be feasible. Nonetheless, the spread
of yellow starthistle can be effectively minimized
and excluded from properties that are yet
uninfested, if proven principles of land manage
ment can be practiced. While these principles
may be impractical where infestations are vast,
they are both practical and advisable for small,
new colonies of yellow starthistle in regions
where it has not become widespread. They are
necessary for responsible management of trans
portation corridors.

Can YELLOW STARTHISTLE be economically suppressed?

Integrated management practices can effectively
suppress this weed on land accessible for manage
ment. Unfortunately, such practices are not eco
nomically feasible on all lands. Effective integrated
management requires a planned approach that
includes combining herbicide application with
biological suppression. Competitive grasses will
retard yellow starthistle reinvasion, although they
cannot be expected to do so without managerial
assistance. Some of the infested land can be planted
with ground equipment. Where this can be done, the
returns to investment often warrant herbicide

application, replanting, fertilizing, and other man
agement practices. Imported insects may eventually
provide significant help. Distribute approved, weed-
specific parasites when available.

Where the weed is widespread on land that is too
inaccessible to follow the principles of yellow
starthistle management with the intensity required to
suppress it or protect other properties from the seed
it produces, resources should not be wasted on futile
efforts. In such cases, defeat should be acknowl
edged and resources diverted from yellow starthistle
control to more productive goals. It may be best for
the property to be declared a special management
zone in which control of yellow starthistle is not
required under the noxious weed law.

This does not mean that good management should
be abandoned entirely. Proper use, even without
great additional resource investments, may prevent
the property from being further degraded.

What herbicides can be used?
Registered uses

Herbicides currently registered for use alone or in
combination with other herbicides for yellow
starthistle control include 2,4-D, dicamba, picloram,
clopyralid, chlorsulfuron, diuron, andimazapyr. Not
all areequally effective. These arediscussed in
more detail later in this bulletin. Even though
yellow starthistle may be on the list of weeds
controlled on a herbicide label, the herbicide label
must show that the herbicide is registered for the

site to which it is to be applied. However, even
though the label may not include yellow starthistle
on the list of weeds controlled, if the label permits
application to the site of the yellow starthistle, the
applicator has the option of using the herbicide for
yellow starthistle. In this case, the manufacturer is
not responsible for the effectiveness of the herbicide
for that off-label use, so the applicator must assume
the risk of success.



Weed condition

Regardless of the herbicideused, an individual
yellow starthistle plantbecomes increasingly
tolerant to herbicides as the weed gains size. By the
time the planthasbegun to produce visible stems, it
tolerates herbicides at the low end of the registered
dose range, with a large percentage of plants
surviving.By the time it forms flowerbuds, it is
generally too late to kill the plant with economic
rates of herbicide, although herbicides will reduce
seed viability somewhat. If the vigor and growth of
yellow starthistle stops becauseof drought stressor
maturity,or is injuredby something else, the
herbicide is less likely to be effective on the weed.

Treatment with an herbicide as late as the early bud
or early flowering stagemay greatlyreduce the

number of seeds produced and the proportionof
viable seeds, but will not reliably destroy the plants
unless the dosage is much higher than that neces
sary to kill plants in the seedling and rosette stages.
Lower dosages may stop seed production, however.
If the current year's seed productionis stopped or
reduced, the yellow starthistle stand may be some
what less dense the next year,but the plants may be
larger and as prolificbecause of the reducedcompe
tition. Herbicides applied in midsummer are apt to
degrade from sunlight,because rainis usually
insufficient to move the herbicide into the soil. This

preventssoil-activeherbicides from persisting
sufficiently into the fall to satisfactorily control fall-
germinating yellow starthistle arising from dormant
seed produced in prior years.

What kind of herbicide works best?

No herbicide is available for control of yellow
starthistle under all conditions. Herbicides are

registered for specific types of sites, so the best way
to select a herbicide for any particularweed is to
first find out what the options are for the site under
consideration, then determine whether the allowable
herbicide will control the weed. The way to deter

mine what herbicides are permissible for a particu
lar site is to consult an authoritative annual such as

the Pacific Northwest Weed Control Handbook, the

Meister publication,Weed Control Manual, or a
licensed expert in weed control such as a county
Extension agricultural agent, privateconsultant,or
fieldman.

Base your selection of herbicides on these guidelines for specific types of sites:

Nonarable land

In nonarable land such as range, pasture, fence
rows, storage yards, right-of-ways, and
noncropland, a herbicidewith long soil activity is
desirable to minimize treatment frequency. Herbi
cides that act primarily through the leaves, or those
with a short soil life (like 2,4-D or MCPA) may
destroy all yellow starthistle plantspresent at the
time of treatment, but will not control plants that
germinate later. Herbicides (like diuron) thatenter
plants through the roots should be applied prior to
late winter or early springrainsto ensure destruc
tion of existing rosettesbefore they grow large
enough to tolerate normal herbicide doses. Herbi

cides (like picloram or dicamba) thatenterthe plant
through both leaves and roots should be applied
after most seedlings have emerged but arestill small
enough to succumb to low herbicidedoses. Late
winter or early springapplication is best for control
of seedlingsthat emerge laterin the springwhen
ever the soil is sufficiently moist and warm for seed
germination. Such spring-germinating plantsmay
produce serious infestations, and may become
larger thannormal because of reduced intraspecific
competition. This results in a large seedcrop that
cancompletelyrenewthe reserve of yellow
starthistle seeds in the soil.



Small grains

For yellow starthistle control in annually planted
cropland such as small grains, the herbicide should
generally have foliar activity with little or no soil
longevity, or a short soil residual life, to avoid
injury to crops in rotation. It must be selective
enough that the crop will not suffer a significant
loss in productivity or quality from herbicide
effects. Directions on labels of herbicides registered
for small grains specify how to use the herbicide
without incurring such crop damage. Most small

grain weed control management programs that
include crop rotation, tillage, and a diversity of
herbicides over the course of the crop rotation will
maintain suppression of yellow starthistle along
with the more significant weeds of those crops.
Application of chlorsulfuron and other
sulfonylurea herbicides registered for and widely
used on small grains does not affect yellow
starthistle, so an additional herbicide mixed with
the sulfonylurea herbicide is necessary to control
yellow starthistle.

Perennial crops

Densely planted perennials are seldom troubled
with yellow starthistle until the field is disturbed.
However, when stand density is reduced or the soil
is disturbed by animals or equipment, or plants die
to leave open spaces, weeds such as yellow
starthistle may invade. For perennial crop species
on land that is replanted only occasionally, a long
period of herbicide soil activity is desirable.Alfalfa
fields, for example, can be treated in the late fall or
winter with a soil-active herbicide, to control
seedlings in their smallest and most susceptible
stages when low concentrations of herbicide are
effective. If the field is treated for emerged yellow
starthistle seedlings when the alfalfa has resumed
spring growth, the herbicide must be one that does
not damage the crop foliage, yet potent enough to
destroy well-emerged, yellow starthistle seedlings
and well-developed rosettes.

On most sites, yellow starthistle is not the only
weed. It is generally desirable to control other

weeds in addition to yellow starthistle. A herbicide
or herbicide mixture that controls a wide range of
weed species without damage to any of the desir
able species on a site is better than one that has a
limited range of activity. If a perennial crop has a
significant problem with yellow starthistle or other
annual weeds throughout the field, the potential
productivity of the stand is likely affected more by
the loss of crop plants than by weeds. The advisabil
ity of renovating the stand by replanting should be
considered before deciding to apply a herbicide
over the entire field for control of yellow starthistle.
Where alfalfa, perennial grasses, or other crops are
grown for seed in arid regions, the crop may not
have the natural ability to maintain a stand density
sufficient to exclude annual weeds such as yellow
starthistle, and herbicides may be necessary. When
patches of weeds occur in a field, it may be best to
treat only those spots rather than the entire field.

HOW EFFECTIVE ARE THE HERBICIDES LABELED FOR

YELLOW STARTHISTLE?

Appearanceof yellow starthistle on a herbicide
label does not mean that this weed will be con

trolled in all of the sites for which the herbicide is

registered. Herbicide doses sometimes vary accord
ing to the site, and the weed's growth habits are
affected differently by different types of sites and
site management. Some herbicides are effective on
yellow starthistle at doses that are selective within

crops, whereas other herbicides are effective on
yellow starthistle only at nonselective doses.

Choice of herbicide depends on the need for selec
tivity, the degree of soil activity, the type of site, the
growth stage of yellow starthistle, and the reason
for which the treatment is to be applied, i.e. whether
for short-term weed kill or for a long-term program
of planned management.



Which herbicides are best for yellow

starthistle control?

All product label precautionsmust be followed
priorto using a herbicide or planting susceptible
plantspecies or crops on treated sites. The follow
ing herbicides specifyyellowstarthistleon the
labels by certain manufacturers. Do not select a
herbicide brand that is not labeled for yellow
starthistleunless you have prior experience and
knowledge that it will work, for there is no
manufacturer's assurance that the herbicide will

work on that weed if it is not listed on the label.

Whereas the generic herbicide may be effectivein
some formulations, the particular brand you select
may be formulated differently to reduce its effec
tivenesson yellowstarthistle. Becauseherbicide
registrations change continually, some maybe
eliminated after publication of this bulletin, and
some new registrations may be added.Youcan keep
currentby consulting the periodicals and people
mentioned earlier.

Plant growth hormone herbicides

Naturalplant growth hormonesdetermine the
growth, shape, andfunction of a plantand its parts.
Plantgrowthhormone herbicides have chemical
structures similar to natural plant hormones, and
affectplant cells in much the same manner that
natural hormones do. They do so in a less organized
manner, however, so that plant functions are dis
rupted to cause plant death.

2,4-D (certain trade names) or
MCPA (certain trade names)

Selectivity
These herbicides are effective for control of a wide

range of broadleaf plants including manyspecies in
the mustard family, but grass species are tolerant.

Soil activity
These herbicides provide not more than 2 weeks for
suppressionof yellow starthistle seedlings.

Growth stage
Seedlings are susceptible to low doses. When
control has been delayed into the mid to late spring
and yellow starthistle rosettes are largeor bolting,
use 2,4-D at or near the maximum labeled dose to
suppress or destroy large plants. It has goodfoliar
activity on yellow starthistle, andhas enough soil
activity andlongevity to stopemerging seedlings
for two weeks after the herbicide is applied.

Type ofsite
2,4-Dis registered on a varietyof crops including
small grains, fallow, CRP, range andpasture, as well
as forestry and non-crop sites.MCPA is registered
for use in some legume crops, including alfalfa.

Managementobjective
These herbicides provide selective, short-term
control for the least cost. For good season-long
control, more than one application per year is
generally needed, because yellow starthistle seed
lings thatemerge after treatment oftensurvive and
produce seeds. Repeated applications of these low-
cost herbicides may be more costly than single
applications of longer-lasting but more expensive
herbicides.

Dicamba

(Banveland other trade names)

Selectivity
Dicamba controls a wide range of non-grass spe
cies, but is relatively weak on members of the
mustard family. Mixtures with 2,4-D or other
herbicides can overcome this. Dicamba can be

absorbedby plant foliage or roots, and controls late-
emerging yellowstarthistle seedlings for a monthor
more after treatment.

Soil activity
Dicamba will usually control emerging seedlings
forup to a month or more afterapplication, depend
ing on rate applied.

Growth stage
Bestactivity is obtained on emerged plants in the
seedling stage. Forbest overall control with
dicamba, apply it whenmostplants are in the early
rosette stage(before bolting). Laterapplications
may be successful if 2,4-D is added.



Type ofsite
Banvel is registered on a variety of crops including
small grains, fallow, range pasture, and non-crop
sites.

Management objective
Dicamba provides selective control for a single
growing season if applied early.

Picloram

(Tordon 22K and other trade names)

Selectivity
Picloram is active on a wide range of non-grass
species, but relatively weak on members of the
mustard family. Mixtures with 2,4-D or other herb
icides can overcome this. Perennial grasses tolerate
herbicidally-effective doses, although they may
bend over, or recline, in response to high doses.

Soil activity
The high label rates will usually control emerging
seedlings for up to 3 years after application, de
pending on environmental conditions and rate
applied. Picloram at 0.25 lb active ingredient per
acre (one pint per acre) is seldom sufficient to
suppress yellow starthistle seedlings for more than 2
years in the Pacific Northwest. However, when
perennial grass is released from yellow starthistle
domination for a 2-year period, competition will
retard reinvasion by the weed for many years after
the herbicide has biodegraded.

Growth stage
Pre-emergent control is possible provided 1/4-inch
or more of precipitation occurs after the application
and before plant emergence. Registered doses of
picloram are most effective on emerged plants when
seedlings are small, but will kill or stop plant
growth if applied up to the time the plant reaches
the bolting stage, i.e. when upright stems are
visible. Application for yellow starthistlecontrol is
effective any time during the fall, winter, or spring
even though seedlings may not be emerged. For
application to plants in the bud stage, addition of
2,4-D increases herbicide treatment effectiveness.

Type ofsite
Picloram is registered for use on several crops
including small grains, fallow, CRP, roadside, fence
rows, range, pasture, forestry, and non-crop sites.

Management objective
This herbicide provides selective, long-term control
often lasting for two or more seasons, with a single
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application. It is particularly useful when costs of
application and follow-up inspection and treatment
are high, when there is no off-target hazard or
where annual herbicide applications are not advis
able.

Limitations

Picloram can persist in the soil at sub-lethal levels
for a year or more, and can damage sensitive crops
if they are planted before the herbicide degrades. At
doses that control yellow starthistle, picloram is not
highly effective on weeds of the mustard family.

Clopyralid

(Stinger; Transline; Curtail, which is a mixture
of clopyralid and 2,4-D; and Curtail M, which

contains MCPA in addition to clopyralid.)

Selectivity
Clopyralid is highly active on a narrow range of
broadleaf plants including thistle and legume
species. Grasses and a wide variety of broadleaf
species will tolerate normal doses of clopyralid.
Mixtures with 2,4-D broaden the spectrum of
activity.

Soil activity
Will usually control emerging seedlings for the
season of application, depending on rate applied.

Growth stage
Best activity is obtained on emerged yellow
starthistle from the seedling stage until bolting,
when upright stems are visible. Later applications
are successful if 2,4-D is added.

Type ofsite
Stinger and Curtail are registered on a variety of
crops including small grains, fallow, CRP, range and
pasture, and non-crop sites. Transline is registered
for use on range, pasture, coniferous forest sites,
wildlife openings and non-crop sites. Transline is
the only herbicide useful for yellow starthistle that
is suitable for application over the top of conifers.

Management objective
Clopyralid provides selective, season-long control.
Long-term control can be obtained with annual
treatment. The cost of a clopyralid application may
be equivalent to two or more applications of a
lower-cost, but short-lived herbicide. Clopyralid is
weak on plants in the mustard family, but very
effective on a wide range of species, particularly
those in the sunflower family, including yellow
starthistle.



Enzyme inhibitor herbicides

These herbicides inhibit formation of branched-

chain amino acids that are present in plants but not
in animals.

Chlorsulfuron

(Telar)

Selectivity
Chlorsulfuron is active on a wide range of non-grass
species. Grasses tolerate cropland rates of
chlorsulfuron, but those rates are insufficient to kill
yellow starthistle.

Soil activity
At sufficiently high rates, chlorsulfuron may control
seedlings for 2 to 4 weeks after treatment.

Growth stage
Chlorsulfuron provides control when applied pre-
emergence (before the weed emerges), or post-
emergence when seedlings are small.

Type ofsite
Telar is registered for control of yellow starthistle
on non-crop industrial sites.

Management objective
Chlorsulfuron is considered very weak on yellow
starthistle, but it can control yellow starthistle on
sites where destruction of all vegetation is accept
able. It is not the herbicide of choice for yellow
starthistle control, but will control that species as a
secondary objective when used at high rates for
other management objectives.

Imazapyr

(Arsenal; Topsite—a mixture of imazapyrand
diuron.)

Selectivity
Imazapyr does not provide selective controlof
yellow starthistle.

Soil activity
Early spring applicationof imazapyr may control
seedlings for a single growing season.

Growth stage
Yellow starthistle should be no larger than the pre-
bolt (rosette) stage for controlwith imazapyr.
Smaller plants are controlled with lower doses than
larger plants.

Type ofsite
Imazapyr is registered for non-crop sites, specifi
cally industrial, right-of-way, fence row, storage

yards, ditchbanks, drained ponds, marshes, and
certain other noncrop sites.

Management objective
This herbicide provides non-selective control for
one growing season where destruction of allvegeta
tion is acceptable. It is normally not the herbicide of
choice for yellow starthistle control, but will control
that species as a secondary objective when used at
high rates for other managementobjectives.

Glyphosate

(Roundup; Rodeo)

Selectivity
Glyphosate is not selective.

Soil activity
Glyphosateactivity does not occurthrough soil.
When applied at normal use rates, it is fully effec
tive only on small seedling or rosette yellow
starthistle.

Type ofsite
This herbicide is registered for CRP, habitat man
agement areas; industrial, recreational, andpublic
areas; farmsteads and certain other terrestrial
noncrop sites, prior to plantinggrasses and legumes
in pastures, turf, and seed production sites.

Growth stage
Glyphosate must be applied beforeemergence of
the planted crop.

Management objective
Application of thisherbicide before planting aids in
stand establishment. Glyphosate can be very useful
when preparing to reseed a perennial grassin land
infested with yellow starthistle and annual grasses.
Virtually all yellow starthistle infestations have
substantial populations of annual grasses such as
downy brome, even though those plantsmay not
appear to be prominent. In such cases, destruction
of yellow starthistle is not enoughto allownewly
planted perennial grasses to succeed; the annual
grasses mustbe destroyed too, or they will over
poweranddestroy the young perennial grass
seedlings, andthe seedingeffort will fail.

At moderate doses, it can destroy not only emerged
yellowstarthistle seedlings, but many other weeds,
including annual grasses, to provide several weeks
of a competition-free seedbed for a new grass
seeding. This is often enough to get newly planted



grasses well established and able to compete
effectively against yellow starthistle. It must be
used after the undesirable species have emerged but
before the crop emerges. This can mean treatment
either immediately before or immediately after the
grass is planted. That practice can make the differ
ence between success and failure.

All product label precautions must be followed
when using a herbicide or planting susceptible plant
species or crops on treated sites. Read it and under
stand it!

HOW SHOULD HERBICIDES BE APPLIED FOR THE BEST

YELLOW STARTHISTLE CONTROL?

Ground equipment

Where the terrain permits, application by ground
sprayers provides excellent coverage, and is the
preferred method. Likelihood of off-target move
ment is low when boom sprayers with coarse sprays
are used, and boom height is within 3 feet of the soil
surface. If field shapes or topography are irregular,
overlapping of spray patterns is unavoidable, so
some overlapping of spray pattern will result in

doubling herbicide dosages where equipment turns
or compensates for topographic irregularities.
Herbicide registration takes such unavoidable
overlap into consideration. Herbicides that are used
in accordance with labels do not cause illegal
residues or unacceptable injury in rangeland,
pasture, or cropland.

Aircraft application

Aerial application is the preferred method of
herbicide application when terrain precludes use of
ground equipment, and when urgency to meet
timing requirements cannot be satisfied by ground
application. It is the only satisfactory procedure for
much of the canyonlands of the northwestern
United States. Aerial application is generally less
uniform than application by ground equipment on
level ground, but more uniform than with boomless
ground sprayers. The potential for off-target move
ment can be held within tolerable limits if carefully
managed with due regard for atmospheric condi
tions and nearby sensitive sites. Herbicide labels
must specify whether aerial application is permis
sible, and may dictate whether aerial application
may be by fixed-wing or rotary-wing aircraft.

When applying herbicides from aircraft over rough
terrain such as canyonlands, the maximum labeled
and recommended dose should be used, considering
the type of herbicide, vegetation, weed growth
stage, environmental conditions, and other factors
that may be listed on the herbicide label. It helps to
compensate for low doses in spots due to nonuni
form spread across the swath width and for terrain
surface roughness that inhibits the deposition of
herbicide beneath rock overhangs, shrubs, logs, and
other vegetation. Swath widths must not be exces
sively wide, because correct overlap is necessary to
ensure that adequate herbicide is applied over the
entire treatment area.

What should i do to avoid getting herbicide

resistant yellow starthistle?
Background

Only one occurrence of the development of genetic
yellow starthistleresistance to a herbicide has been
authoritatively recorded. It is associated with 8
consecutive years of treatment with a hormone-type
herbicide. This appearsto be a process of natural
selection in an environment frequently treated with

herbicide. Considering the long history of wide
spread, occasional application of hormone herbi
cides to yellow starthistle in the West, it appears
that infrequent treatment with such herbicides has
not generally resulted in noticeable resistance. It is
not known, however, whether the same number of
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treatmentsmore infrequently appliedmay cause the
same result.Thus, eight treatments at 5-year inter
vals over 40 yearsmight result in the same degree
of resistance at the end of 40 years as did those
eight treatments at the endof 8 years. The condi
tions necessary to select for resistance in yellow
starthistle are not known thoroughly enough to
predict when resistance will occur, but thespecies
hasapparently proven its potential to develop
resistance.

Herbicide-resistant yellow starthistle can spread by
seed, and could result in establishment of new
populations of the species, and of more resistant
strains, where it has not occurredbefore. Herbicide-

resistant yellow starthistle does not appear likely to
invadeby seed to dominate an established yellow
starthistle population that is not suppressed by a
hormone herbicide. Research with yellow starthistle
indicates that resistant plants appearto be better
adapted, orhavethe advantage overherbicide-
sensitive plants, onlywhen in aherbicide-treated
environment. Theoretically, the geneticpotential for
resistance to hormone-type herbicides is inherent
withinallyellowstarthistle populations. If so, high-
frequency herbicide treatment will result in an
increase in the proportion of resistant plants from
withinany population of yellowstarthistle, without
the necessityof introduction of resistant plants.

Recommendations to avoid genetic resistance

After treating with a hormone-type herbicide,
ensure that yellow starthistle plantsdo not escape
yourtreatment and produce seeds. Once you start
treatment, be sure you destroy all of the treated
yellow starthistle, and that none goes to seed
thereafter. Inspect for surviving plants about 10
daysafter treatment. All affected plants will have
distorted leaves, but surviving plants will show no
symptoms ormildsymptoms. Skipsin the applica
tion pattern should be retreated, orthe surviving
yellow starthistle plants otherwise destroyed, before
they begin to bolt.

Herbicide applications should be sufficientto kill
allof the plants within the sprayed area. If they are
not destroyed by the treatment, then they shouldbe
destroyedby some othermeans. If all plantsare
destroyed, thennone will be selected for herbicide
resistance during that particular year. Selection can
occur later, however, if the management system
depends on soil residual activity of the herbicide. In
that case, herbicide-resistant seedlings that survive a
year or moreafter the treatment should be de
stroyed. This meansthatavoidance of herbicide

resistance should include a plan for consistently
destroying yellow starthistle survivors by the most
appropriate means. That plan should notbe for a
reapplication of the same herbicide, because this
maysimply hasten development of resistance to that
herbicide.

Avoidance of herbicide resistance will depend on
two management tasks: minimizing the frequency
of use of herbicides with mode of action common to

one another, and on ensuring that yellow starthistle
does not survive the treatments. The first task is
simplyavoiding application of hormone herbicides
too often (more than onceevery5 years). No other
alternatives are available for selective herbicide
treatment of grassed areas. The second task involves
inspection and either treating with aneffective
herbicide application ordestroying theweed by
hand.

If you have reason to suspect that youryellow
starthistle has begun to develop resistance to the
herbicidesused, confer with your county Extension
office on the advisabilityof arranging for a Univer
sity of Idahotest for resistance.

What will not prevent development of resistance?

There is currently no alternative herbicide effective
enough to use as a substitute for hormone-type
herbicides. Herbicide rotation using only presently
registered hormone-type herbicides from year to
year willonlyhasten selection for herbicide resis
tance. Herbicides with other modes of action, such
asenzymeinhibitor herbicides, are not tolerated by

forage grasses. Effective herbicide rotation toavoid
development of genetic resistance is currently not
possible because adiversity of herbicides is not
available. Therefore you mustbase your choice of
currently registered herbicides on efficacy and
selectivity, not on avoiding development of toler
ance. If herbicides with different modes of action
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should later become registered for selective use on
yellow starthistle, then herbicide rotation may be
considered at that time to retard developmentof
resistance.

This doesn't mean that herbicide rotation should not
be used, because it maybe an effective way to

control a wider range of weed species. Dicamba and
picloram are less effective on weeds of the mustard
family, for example, so 2,4-D may be effectively
used in combination or in alternate years with
dicamba or picloram. Thiswill not helpprevent
development of resistance, but it mayhelpoverall
weed control.

The bottom line for economic control with
herbicides

Prioritize areas to be treated. The most important
sites to focus on are access roads, roadsides, other
right-of-ways, livestock concentration areas, pasture
gateways,livestock trailways, high-producing soils,
and cropland. Concentrate on yellow starthistle
control only on the property you can manage well.
Determine whether you can omit controlling yellow
starthistleon unmanageable propertywithout
violatingstate noxiousweed laws or countynoxious
weed ordinances. If you cannot reasonably control
yellowstarthistle on somepart of yourproperty,
consult the county weed control superintendentor
ask the county commissioners whetherthey are
willing to request that the Idaho Department of
Agriculture designate a variance from staterequire
ments to control yellow starthistle. The Idaho
Noxious Weed Law provides for such a variance
when it is in the best interests of the State. The

variance is called a "special managementzone."

In nonarable land, yellow starthistle control is better
and lasts longer in proportionto the densityand
vigor of perennialgrasses. For cropland protection
from yellow starthistle, elimination of seed sources
is important. In all crops, the crop density deter
mines how effective the combination of herbicide
and crop competition will work. Herbicides for
yellow starthistle have relatively short lives; even

For additional information

See Yellow Starthistle Biology and Management in
Pasture andRangeland, University of Idaho Current
Information Series No. 634; Yellow Starthistle Manage
mentforHomeowners, University of Idaho Current
Information Series No. 1020; Yellow Starthistle Manage
mentforSmallAcreages, University of Idaho Current
Information Series No. 1025; and Herbicide-Resistant
Weeds and Their Management, Pacific Northwest
Extension Publication No. 437. For additional informa-

picloram is herbicidally-effective for an average of
onlyabout 2 years. However, suppression of yellow
starthistle allows rehabilitation of the competing
vegetation so that it provides morevigorous compe
tition against seedling weeds. The resultant weed
suppression and improved grassland can benefit
from the herbicide treatment for many yearsafter
the herbicide has dissipated.

Control of yellow starthistle will continue to be
largely dependent on herbicides until research and
development provides satisfactory suppression of
this highly invasive weed. However, herbicide
application for yellow starthistle control in noncrop
landshould onlybe usedoccasionally for temporary
weed suppression, while longer-term curative
practices centered aroundbiologicalcontrol are
activated. Routine, frequent application of one kind
of herbicidewithoutother weed suppression
mechanismsis not only costly, but may lead to
eventual failure of the herbicide.

The bottom line is simply this: No single practice,
herbicide use included,will keep yellow starthistle
down. Herbicides provide the greatest return to
investment when they are part of an integrated
system.

tion on controlof yellow starthistle and otherweeds,
contact your county University of Idaho Extension
educator, or see the current issueof thePacificNorthwest
Weed Control Handbook.
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