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Issue

The invasion of squarrose knapweed (Centaurea virgata Lam. ssp. squarrosa Gugl) in
west central Utah is like a raging biological wildfire. This weed is a very aggressive
competitor, which readily invades disturbed areas and then spreads into adjoining
undisturbed areas, slowly replacing native perennial vegetation. The long-term impact of
this weed invasion is loss of vegetative biodiversity which effects wildlife, livestock,
water quantity and quality, soil, production capability and marketability of cropland,
recreational and wilderness opportunities and aesthetic value. The magnitude of this
infestation is such that if drastic and large scale efforts are not implemented immediately,
this weed will be uncontrollable. The west desert ecosystem of Utah is prime habitat for
squarrose knapweed. This ecosystem is approximately 15 million acres.

Background and Purpose

Squarrose knapweed is a very aggressive and highly competitive rangeland weed native
to the eastern Mediterranean area. It is a long-lived taprooted perennial. It differs from
the other Centaurea species that have invaded the western United States, in that the seed
heads are highly deciduous. This characteristic allows the seeds of this plant to spread
easily by livestock, wildlife, and on vehicles, both on and off road. Squarrose knapweed
is also more adaptable than the other knapweed species. It can thrive in a wide variety
of precipitation zones, soil types, and elevations.

Concerns about squarrose knapweed in Utah were first raised in the early 1950’s.
Documentation from 1954 indicates that the infested area was contained within one
township just west of Tintic Junction, near Eureka, Utah. Several alternatives to address
this infestation were discussed at a special meeting on squarrose knapweed held in Nephi
on November 3, 1954. The group, which included many of the same partners as the
current effort, made the decision to complete research on this weed and in the meantime,
try to keep it from spreading (see attachment 1). The research identified by this group
was completed during 1955, 1956, and 1957. A publication written by Delmar C. Tingey
from Utah State University was released in 1960 showing the results of the research (see
attachment 2). No documentation of discussion or control work was found for the period
from 1960 through 1981. Documentation from a 1981 meeting indicates that estimates
of infested acreage were then in the "hundreds of acres." In 1982, another meeting was
held. At the 1982 meeting, the decision was made that each county would survey the
infested acreage and would declare squarrose knapweed a county noxious weed. The
counties involved (Tooele, Juab and Utah) declared the weed as noxious in 1982. Since
then, independent control efforts by each county have been conducted on an annual basis.
However, these efforts were limited and inconsistent due to small county budgets and
perceived higher weed priorities within the counties. During 1986 a Squarrose Knapweed
Control Plan was prepared by the Fillmore Office of the Bureau of Land Management
(BLM) which outlined goals, objectives, and planned actions to manage and/or control
this weed. A relatively significant budget was appropriated to the Richfield District BLM
for weed control during 1987, 1988 and 1989. Aerial spraying, as well as ground
spraying was conducted during this period and the first biological control agents were
released in this area. Between 3,000 and 5,000 acres were treated with herbicides during
1987 and 1989.



Squarrose knapweed was added to the Utah Noxious Weed list in December, 1987. From
1990 through 1994, the counties continued some control efforts with limited involvement
from the BLM due to budget constraints. The control efforts were beginning to be
coordinated through the Tri-County Weed Committee formed in 1993. Through this
forum, annual tours were organized during 1993, 1994 and 1995. County commissioners,
congressional delegates, the landowners and land managing agencies of the affected lands
and the general public were invited to the meeting. The tours helped bring attention to
this problem. Because of the efforts of the committee members, the tours, the Utah Weed
Control Association, and agency personnel BLM obtained funding in 1995 to address this
growing weed problem.

During 1995 a comprehensive weed inventory was completed within the Weed
Management Area (WMA) by Juab County and BLM through an Assistance Agreement.
The Utah Department of Agriculture also contributed to this effort and the other counties
involved were in support of this effort. This inventory was completed using a Global
Positioning System (GPS) unit, so the information could be easily shared and used by the
many partners. Quality data was gathered through this inventory effort and the maps
produced as a result of this inventory have been an invaluable resource in planning
management strategies contained in this plan. Suppression, control, prevention and
education efforts were also coordinated and enhanced during 1995. Approximately 1,000
acres of knapweed were treated in high priority areas during 1995. High priority areas
were small, new populations of squarrose knapweed along the infestation frontier or
perimeter, as well as road right of ways, livestock trails and recreation areas that were
contributing to the fast and far reaching spread of seed.

The 1995 inventory data indicates that there are approximately 21,000 acres infested by
squarrose knapweed in west central Utah. Some areas have not been mapped as
thoroughly as others. A breakdown of the current data is shown in Table 1 as
percentages of the total infestation.

-

Table 1. Land Status of Infested Area -~

Counties BLM Private USFS | State Other Total by

School County
Juab 29.7 46.4 0 1.3 10.1 87.5
Utah 0.4 3.3 0 0.1 0 3.8
Tooele 4.2 1 0 0.4 0.5 6.1
Millard 2.2 0 0 0.1 0 23
San Pete 0 0.3 0 0 0 0.3
Percent by 36.5 51 0 1.9 10.6 100
Ownership L 1
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Research has shown that many of the knapweed species have an allelopathic relationship
with other plants (Rick Kelsey, Knapweed Symposium 1989). An allelopathic plant is
one that releases chemicals having the ability to prevent or retard growth and/or seed
germination of neighboring plants. There has been no specific research on squarrose
knapweed, but infestation patterns seem to indicate that squarrose knapweed has this
allelopathic characteristic. This characteristic, and perhaps more importantly, the ability
of squarrose knapweed to compete for resources and readily spread seed, allows it to
become established and then grow into large monocultures. This weed is spreading
rapidly.

This weed has significantly reduced the carrying capacity of rangelands and crop
production of farmlands. One of the first effects of squarrose knapweed invasion is the
loss of native perennial plants. In the long-term, squarrose knapweed impacts wildlife
habitat by competing with and eventually replacing native vegetation. Loss of plant
diversity reduces the "health of the ecosystem" and has direct impacts on many resources.
Reduced plant biodiversity directly impacts animal diversity by reducing habitat and food.
Watersheds are directly impacted by increased soil erosion, which in turn affects water
quantity and quality. Recreation and wilderness opportunities are impacted on a limited
basis in the heavily infested areas. The aesthetic values are adversely impacted in
infested areas.

During fiscal year 1996, the Squarrose Knapweed Cooperative Control effort was selected
as one of the four demonstration weed management areas within BLM and $120,000 was
appropriated to BLM (Richfield District, Fillmore Resource Area and Salt Lake District,
Pony Express Resource Area) for this project. Demonstration weed management areas
are intended to highlight what can be accomplished through cooperative efforts and
partnerships and will be used to document successes and failures in order to provide
guidance in the development of other weed management areas. A Memorandum of
Understanding was developed between the partners (see attachment 3), in which each
partner agreed to work together within their own jurisdiction and resources to achieve a
more effective and efficient control program than anyone would obtain singly. This plan
is prepared in order to coordinate management efforts primarily towards squarrose
knapweed control, but also includes other noxious or new and invading weeds within the
designated management area. It also defines the most efficient and effective strategy and
use of our combined resources in the management of noxious weeds.

Partneg,_

Bureau of Land Management: Richfield and Salt Lake Districts Forest Service: Wasatch-
Cache, Fishlake, Uinta & Manti-LaSal Forests

Utah Department of Transportation (UDOT)

US Fish and Wildlife Service (USFWS)

Utah State University Extension

Utah Weed Control Association (UWCA)

Juab County

Tooele County

Utah County

Millard County



Eureka City

Vernon City

Union Pacific Railroad (UP)

Dugway Proving Ground

Utah State and Institutional Trust Lands Administration
Utah Department of Agriculture (UDA)

Utah Division of Wildlife Resources (UDWR)

Utah Farm Bureau

Animal and Plant Health Inspection Service (APHIS)
Agricultural Research Service (ARS)

Natural Resource Conservation Service (NRCS)
Farm Services Agency Incorporated (FSA)

Tintic School District

Private Landowners

Goals and Overview

The overall goal of this plan is to cooperatively manage the squarrose knapweed
infestation on approximately 150,000 acres in west central Utah. (See attachment 4 map
for boundaries of the WMA.) Management strategies will include preventing new
infestations and reducing current infested acreage and/or populations by using strategies
from fire fighting technology rather than traditional weed management strategies.

This management plan is directed primarily towards squarrose knapweed, but whenever
any other noxious weeds are observed within the WMA, they will be mapped and
managed along with the squarrose knapweed. Other known noxious weeds within the
WMA include: Scotch thistle, purple loosestrife, Dyer’s woad, white top (hoary cress),
perennial pepperweed, spotted knapweed, Russian knapweed, and field bindweed.

This plan will cover a period of 10 years, but will be reviewed annually by all partners
to make adjustments due to gained knowledge and experience, progress or lack thereof,
and fluctuating budgets of the partners involved. An annual progress report will be
prepared and a formal evaluation of progress towards meeting objectives will be
completed during the fifth year of the project (2000).

Innovative weed control strategies emulating wildfire fighting methodology will be used
in this effort. This strategy was first outlined by Dr. Steven Dewey, Extension Weed
Specialist Utah State University, in 1995 (see attachment 5). This strategy includes:

Prevention
Detection
Suppression (Control)
Rapid Response
Size-Up
Containment/Confinement
Mop-up
Revegetation/Rehabilitation



Integrated weed management practices including biological, mechanical and cultural
control options will be employed in addition to herbicide application.

Biological control will be the long-term strategy for suppressing large dense populations
in the main body of the infestation that are not currently designated as high priority or
critical areas. Herbicide application will be the primary method used to eradicate
perimeter populations, small isolated spot infestations, and populations in other areas
designated as high priority for containment or eradication.

The long-term goal is to reduce the infestation, both population and acreage, to a level
where biological control along with proper management practices will keep the weed in
check.

Objectives and Planned Actions

"A. Prevention
1. Stop the spread of squarrose knapweed.

a. Apply herbicides to existing infestations along all road ways, livestock
trails, developed recreational sites, and areas that receive concentrated
recreational use within the main body of the infestation in an attempt to
keep seed from spreading. All road rights-of-ways within the WMA will
ol be considered high priority.  Other high priority areas for treatment L
L‘L\ vy, «include:Yuba Recreation Area_Little Sahara Recreation /Ar;aPChc;ry-\ﬁu
gl UR{/] Creek Motorcycle Race starting and ending points,) Simpson Springs " . b
‘){)} Campground,\livestock traxl‘s({j,encho shearing grounds,/Dog Cemetery at :4,4 v ‘W
/ / Lookout Pass, Beckstrom Corral, Lofgren and Benmore road areas{Mona .
‘/i ¢ ﬂ/' Reservou:) Fish Springs Wildlife Refuge, [[Eureka Cit 7and3,Elberta Slant~ F{ oI

o Ty Bovs <
|U'\ The dyer’s woad infestation within and near the Tintic Pastures will also

Ao " be considered as high priority for treatment because the infestation is small
0“’\ & enough that rapid eradication is an attainable goal.

b. Apply herbicides to all known small isolated patches or individual {‘
- plants along the perimeter of the infestation (spot fires) with the goal of f\

- eradicating these small populations and preventing further seed source and L

spread. New, relatively small populations are known to exist in Sanpete

and Wasatch Counties and are suspected in other surrounding counties.

Known or discovered infestations outside the boundaries of the Squarrose

Knapweed WMA will also receive high priority for herbicide application.

This will be accomplished through coordination with county personnel in

the surrounding counties, including White Pine County, Nevada. This

coordination will be completed through extension agents and weed boards,

as well as BLM.

Check o8 byers  Wond
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¢. Require Fire Management Officers, contractors and fire crews to wash
or clean all equipment between fires, whenever possible, especially heavy
equipment used to cut firelines.

d. Avoid staging fire suppression equipment and resources in weedy areas.

e. Inspect gravel pits for noxious weeds prior to issuing permits for sand
and/or gravel removal.

f. Seed all areas in which the soil surface is disturbed with certified seed
(State Seed Laboratory tested) appropriate for the area. Add stipulations
to permits in all programs making the respective user groups accountable
for controlling weed infestations caused by their actions. For example,
if a right-of-way holder or grantee (such as utility corridors) creates soil
disturbance which allows noxious weeds to become established or spread,
they must be accountable to eradicate the infestation.

g. For mineral related activity, retain bonds for weed control of any
noxious weeds within the reclamation area(s).

h. Rehabilitate all burned areas unless sufficient perennial grasses exist in
the understory prior to the fire to protect the watershed and prevent
encroachment by undesirable plants. Surveyors and fire rehabilitation
contractors should clean all equipment when moving from one project to
another. This will be added as a stipulation to all contracts for fire
rehabilitation work.

i. Encourage all user groups to use only certified weed free feeds (hay,
grain, pellets, and bedding) on public lands and make them accountable for
weed infestations resulting from their actions, whenever possible. The
goal of the committee is to have BLM adopt a requirements similar to that
of the Forest Service requirements that only certified weed free feeds be
allowed on public land. Whenever possible, encourage user groups to feed
only weed free feeds for at least 96 hours prior to bringing their animals
into an uninfested area. Horses and pack animals should be groomed and
tack cleaned to remove weed seeds when moving from a weedy area to an
uninfested area. .

- ,/IENNJ{ Go\)‘iN’I

2. Education and awareness directed towards user groups, legislators, other
programs within agencies, schools and the general public.

A

a. Hold an annual squarrose knapweed tour during the full flower stage
of squarrose knapweed. Invite all partners, user groups, the governor of
Utah, legislators, and the general public.

b. Develop educational materials for youth as well as adults describing the
benefits of weed prevention and management and the negative impacts that

6



weeds cause to our environment. Emphasis will be placed on how weeds
spread and how to prevent the spread of weed seeds. As a minimum, z{‘%g’fb\}
slide show and display (for county fairs, etc.) will be developed.fg] A

¢. Provide schools with educational materials and educate school children
about weeds, as opportunities arise. Work with faculties to get appropriate
materials in school curriculum.

d. [Educate agency and county personnel, in all programs, in the
identification of noxious and new and invading weeds and weed prevention
measures. For example, county road crews, fire fighters, BLM Realty
Specialists, Minerals specialists, Oil and Gas specialists, Outdoor
Recreation Planners, Archaeologists, etc.

e. Study and share information on using early spring livestock grazing as
a tool in reducing weed populations, seed production and vigor.

f. Set up an ATV washing or air blowing station at Little Sahara during
at least one holiday weekend each year to raise awareness of the problem
and of prevention measures. Labor Day weekend would probably be most
effective because the current year’s seed would be ripe.

g. Install informational signs at Little Sahara and Yuba Reservoir

Recreation Areas encouraging people to help prevent the spread of noxious
weeds.

h. Distribute weed educational materials (pamphlets, posters, etc.) at Little
Sahara and Yuba Recreation Areas, to user groups, and to affected cities.

i. Work with Utah Division of Wildlife Resources (UDWR) to educate
hunters about the impacts of weeds on wildlife habitat, the benefits of
prevention and early suppression, and how they can help stop the spread.
This could be done through hunting proclamations and gun safety classes.

j. Educate organized recreational groups about the impacts of noxious
weeds, the benefits of prevention and suppression and how to help stop the
spread.

k. Further educate livestock operators about the impacts of noxious weeds,
the benefits of prevention and suppression and what they can do to help
prevent the spread. This will be done at organized events such as
Cattlemen and Woolgrowers meetings. We will identify the herds that are
travelling through the main infested area and track which Forest Service
and BLM allotments, as well as which private land is subjected to seed
carried by these sheep. This information will be shared so that all affected
landowners and/or land management agencies can watch for new
infestations in these areas. We will meet with these specific sheep
operators to raise their awareness of the problem and implement some



simple, logical, management changes to prevent the spread of seed.
LW o\ vewel Totp!™

I. Educate miners about the impacts of noxious weeds, the benefits of
prcventi:F and suppression and what they can do to prevent the spread.

P
m. Work gvith City governments to further educate them about the impacts
of noxious weeds, the benefits of prevention and suppression and what
they can do to help prevent the spread. Provide educational materials to
Chambers of Commerce.

n. Work with private landowners to further educate them about the
impacts of noxious weeds, the benefits of prevention and suppression, the
best methods to prevent the spread and control or if possible eradicate
specific weeds, and programs that may be available to help them
financially with weed control projects. The NRCS, FSA and the counties
will take the lead on working with private landowners.

<¥s 0. Recognize outstanding cooperators in weed control and management
each year. Award these outstanding cooperators with plaques and media
coverage. The recognition ceremony will be part of the annual tour.
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1. Inventory — €

a. Use GPS units and appropriate software (GIS, Arc Info, other) to keep
current inventory updated as much as possible. If the GPS unit is not
available, mark any additional information on 7% minute topography maps
to be digitized. If, after four years, the updated information is not
inclusive or adequate to measure progress or plan strategies, then another
large scale inventory operation will be planned for the fifth year (2000).

b. Educate others in the identification of noxious weeds and ask their
assistance in detection. (Planned actions in education and awareness are
covered above).

C. Suppression (Confine, Contain, Control, Mop Up)

1. Herbicide Application: The purpose of herbicide application is to eradicate
populations in high priority areas. We will start on the perimeter or infestation
frontier and move closer and closer to the main infestation from all directions as
these smaller, outer populations are eradicated. Our objective is to reduce the
squarrose knapweed infestation to 15% of the 1995 level (population) within 10
years (2005). This objective may be adjusted if gained experience and knowledge
warrant a need for adjustment. During the first few years of the project, we do
not expect large acreages of squarrose knapweed to be treated with herbicides
because we will concentrate on the small dispersed populations. This strategy of



herbicide treatment will also result in a seemingly high cost per acre, but the long-
term results will be much more effective. As we move from the outside of the
infestation inward, each year the number of acres treated will be greater and the
cost per acre less. Our objective for 1996 is to treat approximately 4,000 acres
of squarrose knapweed. This will be a baseline and a minimum number of acres
to be treated each year. As we progress in the plan we will have more
knowledge and experience in projecting the number of acres to be treated on an
annual basis. This will be determined each year during the annual review
meeting. Individuals applying herbicides will be required to strictly follow all
labels and application directions, as well as all applicable state and federal laws.

a. Use the herbicide mix determined to be most efficient for each

situation. Currently, the herbicide mix that has been determined to be °
most effective in the control of squarrose knapweed in rangeland situations

is 0.25 lbs. active ingredient/acre to 0.375 lbs. active ingredient /acre

picloram and one Ib. active ingredient/acre (4 1b. active ingredient/gallon

formulation) 2,4-D (Dr. Steven A. Dewey, 1994). This mixture should be

used in rangeland situations whenever practical, unless ongoing research

determines a more effective solution.

b. Priority areas for herbicide application are identified above under
Prevention. These areas will be treated each year until we are satisfied
that the population has been eradicated. The road ways and recreation
areas will be checked and if necessary, treated every year for the
foreseeable future.

c. Priority areas for herbicide application may be added or changed as
gained information, knowledge and experience indicate a need. This will
be an agenda item each year at the annual review meeting.

d. Areas within the main body of the infestation that are not categorized
as high priority areas may be treated with herbicide as beneficial
opportunities arise. For example, areas burned in wildfires and reseeded
may be treated to keep the knapweed from becoming re-established. This
will be determined by the team on an annual basis.

e. Monitor treated areas each year and retreat if necessary to prevent
further seed production. This will be done until the seed source in the soil
is completely exhausted for each area.

f. As populations around the perimeter are eradicated, high priority control
areas will be "moved in" accordingly, so that the polygon of infestation
becomes smaller and smaller from every direction. The perimeter high
priority control areas will be adjusted each year by keeping the inventory
updated and using it as a tool in planning our annual strategy.

g. The method(s) for herbicide application (aerial, truck, ATV, backpack)
will be determined for each priority area on an annual basis. The

9



agency(s) or individual(s) responsible to complete the application and
accountable for the funding will be determined for each priority area
annually.

2. Biological Control

a. We will continue to support research into biological control. Research
will be done on both new and existing control agents to determine the
most cost effective agents or combination of agents. Current funding from
BLM towards biological control research and releases is $13,000. This
also includes two to three other weed species state wide. Our goal is to
maintain, as a minimum, this level of funding.

b. Work with Utah State University (USU), Agricultural Research Service
(ARS), APHIS and possibly local groups such as schools, cities or private
landowners, to establish one to several insectaries within the main body of
the infestation within the next few years. The number of insectaries would
depend on funding appropriated for this effort.

c. Work with USU, ARS and APHIS to increase the number of release
sites, so that eventually all areas within the main body of the infestation
will be impacted by some type of biological agent.

3. Cultural Methods of Control

a. On agricultural land or land once used for agricultural purposes within
the main body of the infestation, encourage and.promote deep tillage for
a minimum of three consecutive years and then reseeding with competitive
perennial plants for rangeland use or competitive crops such as alfalfa.
Research has shown that tilling to 6" or less does not effectively kill
squarrose knapweed, tilling to 8" will kill most of the squarrose knapweed,
and tilling to 10" will kill all of the mature squarrose knapweed plants
(D.C. Tingey 1960). Tillage should be done in the spring prior to seed
ripe and again in the late fall after seeds have germinated. Appropriate
seed mix prescriptions to return any areas to rangeland will be provided
by the ARS (Howard Horton 797-3079) or this committee upon request.
All equipment used to till the land should be cleaned before it is moved
from the tilled infested areas.

b. Preliminary indications are that early spring livestock grazing reduces
the competitiveness and vigor of knapweed (B.E. Olson & J.R. Lacey,
1994 and Harvey Gates, personal observation, 1995). Scientific studies
will be set up during the spring of 1996 to help determine if this is the
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case. If it is, this information will be shared with all livestock operators
in the area and we will use every opportunity to design grazing systems
and changes in season of use to accommodate intense grazing during the
time when squarrose knapweed is most susceptible to grazing and desirable
perennial vegetation is not. As knowledge is gained, it will be shared with
all partners.

c. Encourage all user groups to dig up single plants or very small
infestations if found along the infestation frontier and report any
infestations to the county weed supervisor or any member of this
committee.

D. Rehabilitation
1. Emergency Fire Rehabilitation

a. All areas where wildfires occur that do not have adequate perennial
understory vegetation to prevent noxious weeds from becoming established
and dominating the site, should be reseeded with an appropriate certified
seed mixture during the fall following the fire. BLM and Forest Service
already do this as standard operating procedure. This should also be done
on state and private land, when possible. Appropriate seed mix
prescriptions can be obtained from the ARS (Howard Horton) or this
committee upon request.

2. Rehabilitation of other disturbed areas

a. All areas within the WMA which incur soil syrface disturbance should
be seeded with an appropriate certified seed mix during the fall following
the disturbance.

3. Revegetation of areas following herbicide application.

a. Treated areas in which the majority of the plant composition consists
- of squarrose knapweed should be reseeded with an appropriate certified
seed mix during the fall following treatment to protect the watershed and
prevent the weed from becoming re-established. A seed mixture of two
to several grasses should be used, since grass is the only vegetative
component that is tolerant to the residual effects of the herbicides effective
in controlling squarrose knapweed. The ARS has done considerable
research in this field (Howard Horton, personal comment, 1996). They
have the most expertise in Utah on which seed mix, application method,
and timing of application will work best for each given soil type,

11



precipitation zone and elevation. Howard Horton or Kay Asay of the ARS
in Logan have offered their assistance, upon request, to anyone planning
rehabilitation work within the WMA.

4. Management practices following revegetation.

a. All areas that are reseeded for any of the above mentioned reasons will
be rested from livestock grazing for a minimum of two grazing seasons to
allow the desired plant seedlings to become established.

b. Proper range management practices will be employed in revegetated
areas, so as not to overgraze desirable plants and allow noxious weeds the
opportunity to become reestablished.

c. All preventative measures discussed in this document will be strictly
adhered to in areas that have been revegetated to avoid reinfestation.

d. Revegetated areas will be monitored closely for reinfestation of noxious
weeds. Any new noxious weeds will be eradicated immediately by
herbicide application.

VI. Research Needs

A. In order to maximize efficiency in eradication of small patches of squarrose
knapweed, we need to know the maximum time that the seeds remain viable. Research
conducted on this species from 1955 to 1957 indicated that the seed remained viable for
only three years (D.C. Tingey, 1960). We would like to be certain of this so that areas
that are treated with herbicide and checked and mopped up for three consecutive years
without seed production can be considered eradicated. We will help fund this research
through USU.

B. Continuing research is needed in the use of new and existing biological agents as
discussed above.

C. Continuing research is needed in the use of herbicide solutions to determine which
solution is most cost effective. The Chemical Companies, specifically Dow-Elanco, has
offered to set up study plots for this purpose.

D. Research is needed into the use of different kinds of livestock (sheep, goats, cattle)
and seasons of use to determine how to best use livestock grazing as a tool in the
management of squarrose knapweed. Preliminary studies are being established by BLM
during the spring of 1996. We will explore other research opportunities and existing data
from other states on spotted knapweed to obtain this information. We will also ask the

12



BLM State Office to complete a literature search for any research that has been done for
knapweed in general and squarrose knapweed specifically.

E. Research is needed on the effect of fires on squarrose knapweed. BLM plans to
establish transects during the spring of 1996 in an area burned in a wild fire during the
summer of 1995 (Death Creek fire). One transect will be established in an area that was
reseeded during the fall of 1995 and another in an area that was not reseeded.

VII. Resources, Budget and Estimated Costs

A. Resources

1. The partners in this effort have agreed to share resources within their
jurisdiction in order to accomplish our overall goals. We are hopeful that funding
levels will at least be maintained, but they are subject to change due to
congressional priorities and changes in administration. Priorities will be
determined each year during the January annual review meeting based on available
funding and knowledge gained from the previous year. The following lists the
resources that each partner can contribute to this project at this time:

BLM: $120,000, several work months, truck with spray unit, two ATV’s
with sprayers, back pack sprayers, some personnel along with other duties
(these work months will be funded from the benefitting activity such as
range, wildlife, recreation, etc ...).

Juab County: $15,000, Norstar computerized spray truck, two people
season long, two pick-up trucks with spray units.

Tooele County: $4,000, Norstar computerized spray truck, one person, a
significant stockpile of herbicide (600 gallons 2,4-D)

Millard County: $2,000, one pick-up truck with spray unit, one person,
back pack sprayers.

Utah County: $6,000, two people, one pick-up truck with spray units, one
5 Norstar computerized spray truck. Two trailer sprayer units available for
private landowners.

The other partners will contribute labor, time, dollars or resources to attain
the overall goals and objectives within their respective jurisdictional areas.
The amount contributed will depend on the number of infested acres
occurring within their respective jurisdictional areas.
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B. Estimated Costs

During 1995, the cost per acre to treat squarrose knapweed was $32. Since we
plan to use the same strategy during 1996, it is expected to cost about the same
amount per acre. Table 2 shows estimated costs to complete the first year of the
plan. This is subject to change on an annual basis as gained knowledge and
experience indicate the need. This is only a general guideline to follow for the
first year of the plan. Budget, costs, and accountability will be submitted each
year as part of our annual operating plan. Costs will be tracked by each partner
and will be submitted as part of our annual report.
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Table 2. Estimate Costs for 1996

Prevention
Education (brochures, videos, educational $ 1,000
materials, etc)
Awareness (annual tour, wash stations, $ 7,000
signs, awards, media coverage, etc.)
Subtotal
$ 8,000
Detection (update inventory, mapping, GPS $ 10,000
unit)
Subtotal $ 10,000
Control
! Herbicide treatment @ $32/acre on 4,000 $128,000
acres.
Maintenance of spray equipment $ 2,500
Personal Protective Equipment $ 1,500
Biological - insectaries, insects to increase $ 8,000
releases.
Subtotal $140,000
Rehabilitation - 300 acres @ $30/acre for $ 9,000
seed and application
Subtotal -
$ 9,000
Research and Monitoring
Biological research $ 10,000
Grazing practice research $ 5,000
Plant physiology research $ 5,000
Herbicide research $ 5,000
Monitoring (equipment, film processing, $ 1,000
etc.)
Subtotal $ 26,000
TOTAL ESTIMATED COST FOR 1996 $193,000

' The cost per acre will be reduced each year as we move inward and get into larger and denser
stands or squarrose knapweed. Spot treatment of small perimeter infestations is very labor
intensive, thus accounting for the high cost per acre.
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VIII. Measuring Progress, Monitoring, Evaluation and Reporting
A. Monitoring

1. Permanent photo plots will be established in several different areas including:
areas with dense populations (monocultures of squarrose knapweed), roadways
with linear infestations, areas %, %, 1 and 2 miles from the established biological
release sites, areas with small patches planned for eradication, areas where the
infestation has started but are not yet monocultures of squarrose knapweed,
uninfested areas near the infestation and susceptible to spread of the weed. Some
photo plots have been established in past years and will continue to be
photographed. [Each site may not be photographed each year, but will be
photographed at least every three years. Photo plot areas will be assigned to
specific partners so that the area is covered in the most efficient manner.

2. Frequency transects and size class plots will be established by BLM in an area
that has had consistent early spring grazing by sheep and an adjacent area that has
no livestock grazing. Additional test pastures may be set up to determine the
results of different kinds of livestock, intensities of use, and seasons of use on
squarrose knapweed.

3. Frequency transects will be set up by BLM in an area that was infested with
a dense stand of squarrose knapweed, bumed in a wildfire during 1995 and
reseeded during the fall of 1995. Comparison transects will also be set up on
adjacent private land that burned in the same wildfire and was not reseeded.

4. Transects measuring frequency or some other parameter may be established in
high priority areas along with photo plots if it is determined by the team that this
data is needed to measure progress. We will coordinate with APHIS to set up
monitoring studies to measure the effectiveness of biolggical control agents.

5. Range cages may be placed along with photo plots or transects to be used as
an additional tool to measure effectiveness of specific treatments or strategies.

6. Comparison Inventory - Since we have a quality baseline inventory of
squarrose knapweed within the WMA, progress will be measured by using
comparison inventories from subsequent years. Our goal is to keep the inventory
current by updating the data using GPS units or mapping and inputting the data
as new populations are discovered or as inventoried populations are eradicated.

7. We will explore the possibility of using remote sensing (land sat images) to
measure progress.
B. Evaluation

Data will be summarized and analyzed on an annual basis. This data will be
shared at our annual review meeting and included in our annual report. A formal
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evaluation of progress towards meeting our goals and objectives will be prepared
during the fifth year of the plan (2000). All scientific data will be summarized,
analyzed and recommendations will be prepared to enhance progress towards
meeting our ecological goals and objectives.

C. Reporting

A report will be prepared each year by February 15 for submission to the
Washington Office, BLM as well as to all of the partners in this effort. This
report will include a narrative of all accomplishments, successes, failures and
knowledge gained from the previous year. It will include a summary and analysis
of the data gathered, including photographs. All herbicide application records
will be compiled and included in this report. It will also have a summary and
breakdown of all costs associated with this project. This will be categorized as
costs associated with each of our goals (prevention, detection, control, and
rehabilitation). Costs will be listed for each partner, as well as a total project cost.
We will attempt to show benefits along with the costs, although the first few years
of the project many of these benefits will be hard to define or will be intangible
benefits, such as greater public awareness and knowledge.

IX. Summary

We have a large and diverse group of very talented, very committed people working on
this project and we are optimistic that we will attain our goals and objectives within the
ten year time frame if we can obtain a somewhat consistent budget. We intend to be a
pioneer in weed management using innovative, new approaches mirroring current fire
fighting techniques and carefully documenting our gained knowledge and successes so
that other groups can emulate our processes and successes. The "health of the land" is
at stake and we know this "biological wildfire" can be managed and brought into balance
with our native vegetative communities. We are doing this for our children and
grandchildren and we do not intend to let them down.
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Minutes Of A Srecial Feev.i:g Un Squarrns Knapreed

Held it Nephi, itzh Navemc=r 35

Thonse in Attendance were:

1954 at 1:15 p.m.

Carl Frischkrecht, Directsr Utah £xtensinn Service, Lngan

Ernest O. Biggs, Tooele Count. Agent,

‘me R. Judd, Tnoele Courty Assessnr

Ross Gowans, Tnoele County Commissinner

Tnnale

Ted Robertsnn, Land Owne., Spanish Fork (S5th Morth & 2ng East)
Dick Robertson, Land Caner, Spanish Fork
Hal L. ¥ichelsen, 'Juah County #eed Committee

E. R. Ellisnn, Jeé¢d & Sced Supervisor,
Salt "Lake '

Jo Pratt illred, Bureau of Land Fana:e

State Dept. of agriculture, ."." 3

ment

Jo A. Pomenke, Bureau of Land Management
C. Wa_.ne Conk, Range Management Department, UeSeueC.y Logan

Louis A. Jensen, Extension Agronomist,

U.S.4.C., Logan.. :.

D. Cs Tingev, Agronomy Department, U.S.A.C., Logan

fiss H, Crandall, Assistant Directar,

Utah Agricultural Exp. Statinn

Rndney G. Rickenbach,: ;'illard County Agent, Fillmore
Blaine Robinsen, ¥illard County #eed Supervisor, Hinckley
Ralph H. Horne, Assistant, Mllard County Agent, Delta

Haton Sakey, Lehi-
F. k. hAnderson, 7eed Supervisnr, U-ch

County

S. R. Baswell, Utah County Agent, Prnvo ; ’
Elmer D. Taylnr, District Agricultural Inspectnr, Pravo
C. R. Lomax, Commissioner, Juab C-unty

Ee R. Francnm, Commiszinner, dJua: County "

W. L. Hoyt, District Judge, Nephi

E. Alton.Elbertsnn, Oflicer Managzr, ASC Fona
ariel Jorgenson, Commissimner, St:te Department of Agriculture
Ray Burtenshaw, Juab Ceounty agent Neoni

The mecting was called to nrder vy Or. Carl Frizchknecht whn stcoted
the purpose nf the meeting and reviewed briefly what had been dnne ~n the
prnovlem up teo now. He mentisnied the previnus meeting held here on
September 23, ard the azsignzants th:ot were made as follows:

l. Get a prsitive identification of the weed.

2. Learn as much as pnssible abnut the story of it,

3. Hold meetings with weed committees of surrounding cnunties tn
acquaint them with it and nrganize surveys.,

L. Visit seed plants tn acquaint them with it and ask cnoperatinn

in preventing its spread.

5. Formulate plars for research on its habits and pnssible cnntrol

methnads.
6. Meet again here early in Navembur
what action tn take.

.

tn hear repnrts and decide

nrieliJnrgensep then tnnk charge of the ueeting and served as chairman.
Louis Jensen was appninted secretary and was instructed tn take minutes.

. 1 rs Jargensen made some’ intrnductory rer ar:

everyone cnncerned with this problem,

S calline for cnoperatinn nf



-2-

Bliss Crandall related how the weed had Leen reported in IMay, 195,
and specimens collected oy Ray Burtenshaw ard Louis Jensen fnr identification,
It was first thought that it wsas Spotted Knapweed (Centaurea l'aculosa),
Later when better specimens were obtained a positive i-entilication was made
bv Arthur Holmgren, Curator of the Intermountain Herbarium and arthur
Chronquist of the New York Betanical Gardens. The weed was identified as
Squarros Knapweed (Centaurea Squarrnsa). These taxonomists state that it
comes from the Ficdle East and they have nn previous record of it in Nerth
fmerica,. '

4 report was presente” by Bernard Ellison of the work he and Louis
Jensen had done as. assignec in the Sejstember meeting. Together they met
with county weed committees of Tonele, Utah and lillard Counties. Flant
and seed samples of the weed were shom to these groups and the problem
explained. Each county agrzed to mak: a survey tn determine if this weegd
is present in the county and meet in Yovemter to make a report. Ellisnn
ard Jensen also visited the seed plar:s in Salt Lake and Delta tn acquaint
them with the problem and ask their ceoperation in helping to prevent its
spread in commercial seed. :

Se R. Boswell introduc=4 F. M. Anderson, Utah County ‘'eed Supervisor
and Dick Robertsnn, owner of some of the infested land. They reported
making a survey of the shee: bed grounds on the desert winter range and
also the area where sheep 2re unloaded at Soldier Summit for the sumrer
range, and also the roads in each vicinity. In the past few years, the
sheep huve ra.aged on the infested area Just prior to veing moved tn these
areas. None of the weed was fournd in any of these places.

hriel Jorgensenhreported that Squarrns Knapweed had been nfficially
declared nnxdinus recently by the State Board of Agriculture,

Louis Jensen reported on investigations as to the possible history of
this weed in the state. A Mr. Morgan, employee of the i"‘cIntrye Ranch was
shown a specimen of the weed ard claimed thut he had seen it near the
grain elevators when he had first come to work for them in 1928, A i'r,
lortensen, an employee of the Mnody Bros. Seed Company in Delta claimed
that he saw it in 1938.

¥'re Rotertsnn reported that the infested area had been uzed for an
emergency landing field as -ate as 19:0. The railroad has been there atnut
50 years, . ;

Dr. Vayne Cook reportei on the surve of the infested area by him
and his assistants from the Agricultural College. This was needed to
determine the exteat of the problem ard to see what research is needed.
A general reconnaissance Survey was mide with men traversing the area nn
lines 1/8 mile apart. He passed out waps with the infestations marked
and explained them as follows: They found a dense stand on the area of
the .wheat field not plowed “his vyear, and a much less dense stand on the
part plowed this summer. It vas found on the road nut to Tintic Junction
and on U.S. Highway 36, gnirz west L} to 5 miles out from the elevators,
It goes out on the rnad towa:d Eureka and on Highway 6, to just north
of the f.ammoth Filling Statinn.
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It was found on the railroad only abéut 3/L mile in each.direction. from
the elevatnrs. There is a spotted infestatinn on the range land north of
Highway 36. Fain infestation is south of Highway 36. The infested area
would take in a little more than one township or ateut 10,000 acres. It
appears that livestnck and vehicles have spread it. It isn't likely to
80 out on desert ranges because grwth is made late. ie need not be tng
alarmed about it on the range. However, it is af concern in crnp seed,
It apparently will compete with, but not crnwd nut, native vegetatinn

on foothill ranges. It is relativel; unpalatable, but livestnck will
utilize it where they are forced to G-, due to a lack nf anything better.
The plants are difficult tn distinguish from ditch aster ard wild lettuce.

Reports nf county survey: were made as follows: Juab County - Ray
Burtenshaw, Their survey agrees with that of Hayne Conk's except they
found it all the way to Eur:%a and a little beyond.

Tocele County - Ernest 3iggs. Repnrts were received nf it in two
locations, but investigatinn of these proved them false. The only place
they found it was abnut two miles inside the Tonele County line on
Highway 36. '

_ Idllard County - Rodney Rickenoach. Considerauvle time had een spent
driving in a car and making spnt checks, but none was found.

Utah County - S. R. Boswell. None found except on edge of county
north of Bureka.

Dr, Carl Frischknecht asked the group tn discusgs nnw what should be
done including educational wnork. Ariel Jorgensen stated that he felt we
should inform those who nprerate in the area such as the stockmen, etc.

Rodney Rickenbach pnsed the questinn: Just how serious is the problem?
Some discussion of this followed. N

Bernard Ellison stated that the seed trade doesn't seem to be worried
about the adverse publicity it might bring.

Ariel Jorgensen remindad the gronp that we need to take a practical
approach to the prnblem. The land ovmers have the first responsibility.

D. C. Tingey was asked tn tell abmut the characteristics of the .eed
and what methods are recommeriied for its control. He stated that we know
it is a deep-rnoted and prnbatly long-lived perennial. Burs ar seed heads
are carried and are telieved Lo be the main means nf propagatinn. u4s to
control methods, we do not know yet but it is believed that it can Le
contrnlled fairly easily on crep land vy clean cultivation for two years.
There is a question as tn practical methods of control on range land., The
spraying dene this year with 2,4-D prevented seeding but as vet it isn't
known what success was nbtained in killing the ronts.

The proposed research is: Study the plant and its habits, Study the
need as to germination and length of time it will remain viable,
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Trials on determining the effect of tillage including deep tillage and
regular clean cultivation; The effect of the different chemicals at
different stages of growth, rate and kind; The actual cost to clean the
weed up by different methras; Study re-seeding or how to replace the
present weedy vegetatinn with more desiravle vegetation,. '

Ariel Jorgensen again asked for recnmmendations as to what sheuld Le
done and considerable discussion follnwed,

Eernard Ellison stated that it is still ton soon to decide an a
quarantine. ‘ie need research on practical methods of control,

D. C. Tingey pointed cut that thic problem emphasizes the need
for a rather complete weed .mrvey in *+ae state. The questinn is, hnow
much of a problem is this woed likely to be?

One of the Juab County Commissioners stated tha%fyheyrﬁid nnt want
to spend public money on ‘Conirsl untii We have ‘determined the vest met-
hnds and can have an effective prograr. - Let's conduct nur research be-
fore we gn out on a large scal: progra...

Blain Robinsen said he would like t» see the main area quarantined to
keep livestock out. A discussion folloied as to a practical way to centrnl
livestock,

Judge Hnyt stated that he thought we should censider eradication now
before it spreads further.

<

Dr. "ayne Conk asked to express his own dersnnal npininn and rec~mmen-
ded the fnllowing: Be practical and allow research tn nrecede any drastic
measures. For the present, follow a progr:iz of supressin~n and preventinn
of seed prnduction uy plewing the tillavle land, spray rnads and railrnads. °
4 committee should be appninted to work out details. The grnup should
meet again next summer or fall to appraise the accomplishments and plan
a program for the next vear. : '

Iintion by S. R. Brswell and secrudecd 5y Dick Rnbertsnn that a cnimittee
te apyointed for this purpose. MHotion carried. Each arency agreed to
appnint a representative to this committes, '

Ariel Jorgensen was arnointed chairuan of this comnittee and agreed
to call the group tngether ia the near “uture to work out some recommen-
datiﬂns. . ' ’

i'eeting ad journed at L4:30 p.m.

I'inutes taken by Louis Jensen
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SQUARROSE KNAPWEED

and its control

wikn previously unknown i ihe

stae was repontad in 1954 w0 have
infested o small acrcage of dry Eind and
some adjacent rangelinds in the vidinity
of Tintic, Utah. The weed was idennficd
as Comtanred vqrearrong Walld: e has been
reforred 0 since as squarrose knapwead,
e is also found in California, and his
seems o be the extenmt of the known
infestadions in this country. How and
when it cime to Uab is unknown.

Distribution of the Weed .
in Utah

In 1954, squarrose knupweed was found
in varying degrees of density over an arca
of about 5 square miles of deplewed range
west of Tintic in Juab County. Since then
it has been found in Toode and Uil
Counties.' 1t was obscrved growing along
the highway from Eurcka for abour 7
miles inro Tovele County, along the foor-
hills into Utah Councty as far as Elberia
along Highway 50 and 6, and along the
aude trails over the Tintic Mountain
It has also appeared along Highway 50
and 6 from Tintic 1o Jerico, spreading out
through the valley for about 30 miles. T

thinly scattered over 4 or 5 hundred
v northeast -

acres ease of che Star Ranch
cen Juab County. A small parch was found
along Highway 91 south of Santaquin,

" Data on the distribution of squarrose knap-
wead indhe st was supplicd by Elmer
D Taylor, distoar agricaliural inspector,
Prove, U,

D. €O TINGEY

Description of the Plant

A manve of Eurasia, squarrose ko
s longdived, deep rooted pere
nial. 1o has a0 central aproon wilh L

luteral branches bue forwnacly does o
produce 4 creeping root system as du
is  relanive,  Russian knapwead  Ne
spring growdh develops from crown ba
sunilar o chose of alfalfa. The hasal leave
are deeply dissected and the small leave
above are entire and ofien i dow
ward. Stems of the weed are excessivel
branched and from 12 w0 I8 indhes |
heighe. Each branch werminaes in o hea
of flowers. Individual Howers are pu
plish 1o pink in color. Seed heads usuall
contain from 2 o 3 sceds. A times man
of the heads are withour secds, probabl
duc o drought or frost. Bracs of
seed head cach terminaee in a sharp spine
When wet the spines become sofe an.
pliable.

Seeds are abour 'x inch long, flatenc
maedium brown o almost white in colo,

with striations their full lengeh, and wii
a bristly pappus aboue halt as long s
1 the head ac ma

sced.” Sceds rem
turity and even after the heads break o
and fall 10 the ground. Some seeds are un

doubtedly lose from the heads as they ard
moved by the wind; however, mose seen

to remain i the head unil e decom

poses. Sceds taken from heads known
be ar ke
wlor with the stracions as distine s

A year old had o dear beighi

those of new seed.

P Arthur 1 HoYieren Weeds of Uhah
Ul Ace Fxp. St Spec Repe 120 (9
Pl
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- Area Where Experinients and
Observations Were Made

As a resule of several public mcetngs
hcdd ae Nephe i 1954, under the auspices
of the connty wead comminee, the b
Agriculinral Experiment Station agrecd
to conduce experiments an dhe conrol of
squarrose knapwead. The experiments 1o
be located onan infested arca near Tinng,
Uah, were plinned for he following
spring.

To gain information on the plang and
w collece seed and plines for green-
ested arca was vis-

house studics, the
ied 0 November 199

Previous 1954 abour 200 acres of
native vegetation had been plowad  for
deylaind - whear production. Wheae had
not been successful Lairgely becus: of the
low precipitation which as estimated
be from 7 1w 10 inches annually and (he
arca was being infested with ploaus of
_.:—‘ m:—:._m.“ﬁ. o..»_:ﬁ.. L—::.-.ch ——.ﬂ.—: .-,n—_._.-—.q.:..mﬂ.

knapweed.

Various arcas of the plowed fickd had
been tilled differemly by the farmer in
1953 and 1954, Area 1 had been disked
in the spring and fall of both years, arca
2 had been disked in the spring and fall
uf 1953 only, and arca 3 had been disked
in the spring and fall of 1953 and in
the Lue spring or carly summer of 1954
A onc-way disk or wheathind plow had
been used; this had lefe many of the

squarrose knapweed  plimis uncu,
Kmpwead  plants  oxamined  in dhe
three areas were developing new shoors

from taprooes lefe o the soil: these
been cue off well below the crown. In
arcas 1 oand 2 qhe plants thae had been
cut off before 1954 had developed shooes
Wl dhis rissue

s crown. In arca 2

from adventitious buds

was funcrioning
knapweed had produced o pocd crop of
seed and there were numicrous: seedlings

()

among the old planis. o area 3 the
plants that had beon cat oft in 195§ were
abso developing new shoots from (he tp
too that had remained i the soil,

Top portons ol the plants i area 3
that had been cun off and covered with
sorl lad all died. Apparentdy the soil had
been disked in Lue spring when there
not cnough maoisture lefo i the sur-
face soil o suppore re-growth from crown
buds.

._.:...L obscrvations led 10 the conclu-

ston that while squarrose knapweed has a
central ap roor similar o dhae of alfalfa,
it differs in being able 10 develop new
shoots  from  adventitious  buds arising
from tissue curt well below the crown
buds. This characreristic would make
maore dif ficule to conteol than alfalf

Observations were also made ar two
lucations in native vegeration. These were
designared as arcas 4 and 5. The native
veps sagebrush-grass  type,
typical of dhe foothills of the Tntermoun-
tin Region. Both arcas, heavily grazed by
sheep, had been invaded by squarrose
knapweed.

In arca 4, adjacent to area 3, the squar-
rose knapweed plants were unusually large
and thrifty. Some of the old plants had
tapraots thar measured 2 w0 3 inches in
diamerer and tapered 10 Y o Yy oinch ac
a depeh of B o 10 inches. Lateral roos
ranged up o L w %% indh in diameter.
There were numerous seedlings of squar-
rose knapweed all among the uh.m...".._uq:m_. in
arca .

Arca 5 was near the railroad cracks
and had been sprayed with 24D by the
county in 19%i w kill the knapweed.
Some of the reated plants showed new
crown growth. A few were dug up and
the roots examined. Some of the roots
ppeared normal, others were fibrous, and
some had died These sprayed plants did

not produce seed in 1954

2 ROOT STUDIES

NUMBER  of squarrose knapweed
plants were dug up and the wops cae
of £ ac the crowns. The ops were discard-
e and he remaining portons were then
placed in wer burlap grain bags for trans-
port to the Liboraory for furdher study,

Two main objectives of the roor stdies
were to determine ar wlen depih squar-
rose knapweed roots removed from the
soil would develop new shoots from -
venttious buds, and whether new planes
would develop from cur portons of dhe
CAProot.

Scctions of the roors were cut at varions
depths below the crown and placed in
moist sand for aboui 2 months. Some of
these sections developed shoots tha made
some surface growth: some, cur 8 inches

below the crown, developed adventitous
buds that gave rise to shoots, Many shoots
e emerged died Luer, and examinarion
showed that the old root had roced with-
Ot h—ﬁﬂ.ﬁ.—:—::z u:.;. new anes m:mu—u:u.—
the new shoots. bt would appear from
these seudies thar some plants removed
from the soil and cur 8 inches below the
crown can develop adventitious buds from

which new shoots can arise, thus pernu
tng the plane 10 become re establishe
Also, new planes can dovelop from
portions of the roor.

None of the roos waken from plant
that had been treared with 255 1) recon
cred when placed in die precnhouse unde
favorable conditions for growth,

As an adjunce o the greenhouse s
. K
dics, a number of squariose knuapwec
plants in arcas 2 and - were an off wi

ches helow o

a shovel ac 4, 6, and 8
surface of the soil. These were stake
and Libelad w facilivee checking for re
growth in 1955, Mast of those cur ar -
or 6 mches below the surface develope
new shooes e 1959, but none cur ar
depth of 8 inches developed new shioons
Condusions drawn on the basis of sudl
a snall sample may be misleading:, how
ever, ic did appear thac if squarrose koap
wead was cur as deep as 8 inches a hagl
proportions of the planes could be killedd
This gencral condosion abo scemed
be borne oue by the fickd experiment
reported in a Later sccdon of this paper

SEED GERMINATION STUDIES

EED was obtained from plants in areas

I and 2, and from soil collected in
arcas 1, 2, and 5. These were for siudies
designed o determine whether SquUarTose
knapweed secds possessed dormancy, and
if the life of the seed might be of short
duration in soils. This information would
have an importane bearing e the prob-
lem of control. Tn arca 1, soil was taken
at some distance from knapweed prhanis

This arca had been disked in the Sprin
and Gall of 1953 and 1954, Seed screcned
from such soil was assumed w0 be a year

uld or older, Tn area 2, which had been
disked 10 1933 bt nor in 1954, soul
samples were taken from direcdy under
the plants and also from arcas away from
the plants afier the surface indh of soil
bad been removed. Sead in these soil sam
ples could not have been produced
1954 and 5o would be ac least a year old
Pluws on arca 5, becanse of the 1D
treatment, did noe produce seed in 1959
A sample of the datt from under these
treared planes was collecred Seeds sepr
rated from this nrreral would be a yoar



~
sermi-
nating

rermi-
nating

seeds

No. of

seeds

pweed frem vzrious locations in an infested
Total

old or older. Samples collected from the and nor endosed in the seed headd, alse

different arcas were taken o the ibora-  had 3 low perimination,

wry where the seed heads and seeds of v These daa andicne  tha SUATTOSL

_ squarrose knapweed were separated from  knapweed sceds do nor persist in the soul
5 S _ e e the soil and duff by washing and screen- for long periods of tme,
q ing. Seed tken from heads and seed
: free of the heads were placed o germi- Greenhouse Studies on
” nate on moistened bloter paper in peri . "
vy - = T Bl . Pl ] . Seed Germination
- = - i dishes at room wemperature. The percem-
, age of sced that germinated from  the Sceds recovered from soil and (e
¥ . . . ‘e N
i different samples are listed in wable 1 of the head had largely lost their viabality.
| Current-scason seed from matore planes 95 demonstrated i the wsts cited above
o e o e L -\ N 3 = \ i £ p . - " . i 2| o i .
E T - A z gave a A4 percene germimation, indicaging 10 appears thae the head helps preserve

seed viability. To determine i this s
the case, swdies were conducted under
greenhouse conditions on sced thar had

some seed dormancy, Sead thar had been

enclosed in the seed head, and was
sumed 10 be one year old or older, ger- !
mimated about half as well as seed of  bren olleced in the field from normal

Year
seed

produced

in

- Enc. or
not enc.
the head

field near Tintic, Utah (1954 *
Source of seed

TABLE 1. Number of seeds and percentage germination in 60 davs for squarrose kna

|
|
5 T Gy
[T o v w . . i 9 Thic H o 4 g
$53 _ 5 | 43 the new crop. Seed obtined from soil  plos. This swdy  involved  secd  free
o Cc ! o E € © . e a . . . 'y ‘-
! _ °° . samples, not enclosed in the sced head,  from the head as well as sced thar was
e e - - - "
2" B 2 2 ° § and assumed 1o be ar deast a year old,  stll enclosed.
“RE S LN -~ on ] gave only a 3 percent germination. Some Ihe experiment was designed 1o res
NN 28 | & o g . :
= = = = = of these seeds might have been in the  both types of seed afier they had been
| & head when the soil samples were taken held for cither 3 or 9 months under
R N m d 5 and became separated during the washing  various conditions. The seeds were: a)
LTl . o
24 s m _ 2 m _ < s 2 and screcning process. OF the 44 sceds  stored in a laboratory, b) pliced on
= i g . L] : . . ) : ) .
G827 &z | . ui g obtained from soil samples taken at a dis-  the surface of the soil, or ¢) placed in
Pk H _ £ tance from knapweed plants, none were  the soil ar a depth of 14 inch. The soil
: ; P e in seed heads and none germinated. Sced  was irrigated perindically bue was allowed
P N i m & from areas 1 and 5, ar least a year old, 10 become essentially air dry between ir-
+ 2 I i ot
w oo : e % w =
e P8 f P TE .
+ .m .m. s — 4 B 3 g TABLE 2. Percentage of seeds of squatrose knapweed germinating when kept under
‘BB P | S & g o various conditions for 3 and 9 months®
sa98 E a4 < 5-
gamg ! S | . & =% S s e e e S e
S B _ KT 3 Aflter After e
S22 8 5 § T .m 2 Treatment 3 9 e
m 55 % n & | o :...m b months months
c T ° e m s, S, L 5§ Ll N - o
N === o = i = Y .
f -] = e 25 .
E8S8Q a2 “ = = 2. Seeds in head: ,
m m m m m m m m ] Stored in laboratory. . . .. IR0 HY.0 130
b
o ot frofifts o e 5 Placed on surface soail.... . 218 85 30
i £ £ Placed in soil 14" deep. . 26.7 5.2 70
“ m .m T e e et i im0 = S g e e e em e e e e - . = e - o e - ime= —_—
| gy Seed free: , \ :
o .
n | £ g = ,m Stored in laboratory.. 230 7.0 235
w3 g ! = i
~nN 2 M =z . _ “- ....mr e ,.w e Placed on surface soil 175 R 61
m m E 2 m .m - m « X4 Placed in soil 1, deep. . 15.2 ISR 155
i3 | $Eg| & B et T

® Average of 4 replications.



ﬁ....qzin..._:.::z.. Afer the 3- and 9-momdh hold-
T perpds, seeds were recovered from
the soil by screening and wested for ger-
mination, along with those that had been
sored - the laboratory.
seds germinaning by treauments appears

Percencage of

m table 2.

Germimation was higher afier 9 than
alier 3 momhs, Sced free of the head
gave a lower germination chan seed en-
dosed. The average difference berween

the two types was abour § pereent and
statisaically  significan, Hovever,
seed free from the head increased in per-
cent germination herween 3 and o montlis
nuarly twice as much as did enclosed sl
Ie may be thar seeds lose their dormangy
faster when free from the seed head, Sed
pliced on the surface of the soil did not

waas

show as much increase in percent ger-
mi
placed in the sail,

wion from 3 10 9 maondhs as those

EXPERIMENTS ON ERRADICATION

XPERIMENTS wer e started in the

spring of 1955 to evaluaie the cffecs
of varions herbicides and illage on eradi-
cation of squarrose knapweed. The ox-
pirimental ploss were locared on area 2.

Herbicide Experiments
The

rimentconsisted  of  using
: mﬂy..f:mmﬂ__,—,:e._.:. 5 m:..nn.&
The treamments were made in
all tombinations excepr that 245-T was
not available when the application was
made at the carly sced stage. Herbicides
used were: 2.4-1 amine, 2.4-D cihyl ester,
24-D emujsifiable, and the Jow volatile
ester of 24-D, a low volatile ester of
245-T, and silvex (2-124.5-trichlorophe-
noxyl propionic acid). Fach was applicd
at rates of 1, 2, and 4 pounds an acres art
the following stages of growth, spring
rosette (May 21), prebud ( June 7,
carly bud (June 21), carly seed (July
1), and dormant ( November ).

Plots were 12 feet x 22 feet 8 inches,
or an area equivalent to one square rodl.
Fach  treatment  was replicited  1wice,
Herbicides were applied with a hand com-
pression sprayer operated ar 30 pounds
pressure and  equipped  with a0 6-foor
boom. Water was the carricr. The her-
bicide was added 10 the water, stirred, and

.

applicd at a rate of 10 gallons of spray
to the acre. Percentage of planes dead
in 1956 from onc herbicide application
in 1955 was based on plant counts, while
the density of scedlings on each plot was
based on a visual estimare,

A repeac application of the herbicides
was made in 1956 on all plots reated in
1955. The scedling population made it
necessiary o spray over the entire plor.
Percencage of plams killed and the den-
sity of squarrose knapweed seedlings were
both based on visual estimates in 1957,

Tillage Experiments

Tillage cxperiments in 1955 consisted
of plowing at two depths: 3 w0 4 inches
and 6 w 8 inches. It had been planncd
originally ro plow at both depths
three stages of growth: spring rosete,
prebud, and carly bud. The largé sroots
and the light tractor used for plowing
made ic difficule 10 keep the plow in the
ground when plowing to a depth of 3 w0
4 inches, so this trearment was made only
at the spring roscite stage. The deeper
plowing wus done ac all three stages.
Fach treatment was replicated 3 times on
plots 18 by 50 fecr. There was no addi-
tional tillage during the 1955 season,

A moldboard plow anached w a lighe

.ﬂu.

w

wractor was used for plowing i 1955;
however, it was evident that the plow was
not 1_?_ enough o cut the roos uf some
of the planis. I gencral i did a0 poor
jub. The 1956 operations consisted of re-
plowing the 1955 plots on May 15 10 a
depth of about B indhes, and some new
plots were plowed for the first time w0
that same depth. A 2-batom plow -
tached o a light tractor was used for this

ullage, and while i did o beteer job ilian
was accomplished in 1999, some plaus
wore sull lefo uncue, Inaddition, on june
30, 1956, a cultivator cquipped with 12
mch sweeps avached w oa light tracor
wirs uscd 1o coluivare all village plos, “They
were cultvared o a depdh of -F o 6 inches
On November 17 it was evidend thae the
farm leasee had disked over all tillage and
herbicidal plos with a one-way disk.

EXPERIMENTAL RESULTS

Control With Herbicides
~..V_.Uxﬁ.._.”z.q>.._...m of plans killed by one

application o herbicides made in
1995 are shown in fig. ).
stage of growth, rate of application, and
herbicide x stage were all significant
the | percent level. Stage x rae and ihe
second order interaction of herbicide x
stage x rate were significant ar the 5 per-
cent level. It is evident from the figure
thatthdnost “susceplible stage uf prowth
§Wis pre-bud.! Based on the averages of all
herbicides and rates, 87 percent of the
plants were killed when sprayed ar pre-
bud, 76 percent at spring roseuee, 72 per-
cent at early bud, 46 percent ar carly seed,
and 52 percent when dormant,

Herbicides.,

The low volatile ester and emulsifiable
forms of 24-1 were the most effective
herbicides. As an average of the rates and
stages of growth, the low volatile ester
and emulsifiable forms of 24-D each
killed 75 percent of the plants, cihyl
ester of 2.4-D killed 68 percent, 245-T
killed 66 percent, and silvex killed 56 per-
cent,

Percentage of plants killed increased
as rates of applications increased, and the
increases were consisrent for the six her-
bicides since the herbicide x rate interac-
tion was nor significane. Percentage of
plants killed also increased with the rage

of application for cach stage of growih,
but the increase was not consistent since
the stage x rare interaction was signiticant.
A stage x rue interaction resulied bevanse
the percentage of planes killed by il
three rates differed lease when applica-
tions were made ar the mose susceprible
stage of growth, which was pre-bud. A
similar relation existed between herbicides
and stage of groweh. Slfer differences
&Xisted berween ‘_._,n—,_.v_a..._.eﬁ“ ien applica-
_m-_u.ﬂsé .._BE_.mu..;:._F. mkist susceptible
stage of growth; this sicuation resulicd in
ficne ineraction between dhese
two variables.

A retreatment in 1956 similar 1o the
one in 1933 was made oty w dimi-
nate the remaining old established planes
as well as the young scedlings. Percentage
of old plams killed after two reaemens
during the two years appears in fig. 2. A
statistical analysis of the data showed
herbicide, rate, date, and herbicide x stage
all. significant ac the | percent level
whereas rare x stage was significant ar the
5 percent level. Percentages of planes
killed by herbicide as an average of the
three rates and 5 stages of growth were
as follows: 24-D emubsifiable 89, 2.4-1D
low volatile ester H8, 24-D amine 86,
24-1) ethyl esier 84, 245-T 83, and
silvex 78. Thus, all of the 2.4-D herbi-
cides were aboue equally cffective. There

7 .



- g ey d m d g A d w d for the other stages of x:ﬂ...._.. ﬂ signifi- _:n.up_.__: .“:.:r ,_._nq“..: ._._3 are .__._,___.M..._, will
% Q i higher percentage of the plants was  usua y - killed;  however, additional
+ i cantly higher p : i ! ; !
nm_a m m m m m 3 N m m M w killed when sprayed ac cither wwe spring  seedlings soon replace them if the sl is
SPRING ROSETT E 2L lys 7 Q/.m. £rrE rosette or prebud stages than ac any other  moist.
« . 9 :.. .//.. - *1 \““ ” .” — * time. When rhe herbicides were h.—._a__..».._ Estimated  secdling density in 1956
o = “:, ” \“ ”1/1.” .l..._”m at these two stages there were smaller dif- 0y 1957, following the 1955 and 1956
w _“ .ﬂ.l “ \““ ””/ - ferences in their cifectiveness as well as in - gearmens, appears in table 3. Fewer
20) \\.“ ” \“.\\\“ // === - rate of application. This accounted for the scedlings were found  after the second
 { 7 . z AN == wao significant inieractions of herbicides year's treatments than afeer the first, bue
¥ 2 A E: D Mb r A~ a Q/b x stage and rate x stage. there were sull enough 1o re-infest the
i 1 7 . laind. Neither the different herbicides nor
. \_‘““ ﬁ ﬁ. W[j * \WN .W.”W :ﬁo_..—_.o__Om MOQ&_-SWM their rates of application seemed 0 have
i \\\. \..\\ NN uarrose knapweed produces an abuns  any appreciable effecs on seedling den-
2% N . AN RN Sq pweed priduces ny ap| k
~ \““ N 2779 N Gdant supply of seed. Thus, scedlings were — sity. Stage of growth when herbicides
27 A\ i = common in the infested area (fig. 3) On were applied did show some differences.
* FARLY 200 ALY 8D {herbicidal treated arcas the scedling popu-  There were fewer scedlings after the car-
o % Ijuﬁ \ B m % m ladon was usually high cnough to assure”  lier applications following ._dn one reat-
k. H “ ] = “reinfestation of the land as soon as the 5 nent and afier the lae application from
i “ Ml. - " - old planes were climinaed: Secdlings-  two wreatments.
4 o . nts
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Fig. 1. Percantages of iquarrose knopweed Fig. 2. Percentoge of squarrose knapweed a
plants killad with one application of differ- plants killed with two applications ;4 two
ent herbicides applied at three rates 1, 2, years. Herbicides were applied ot three
and 4 pounds 1o the acre ond at five stages rales and at five slages of growth (2,4,5-7
of growih, spring roselte, pre-bud, early at the early stage opplied only the second e
bud, eatly seed, and dormant. (2,4,5-T not year)

opplied at the sarly seed stage

Was an increase in percentage of plants  crease with 4 pounds. For some unknown
killed with an increase in rate of appli-  reason the 3 rates for 245-T at the early

cation from 1 1o 2 pounds of abour 10 seed stuge were reversed in percentage Fig. 3. General view of the herbicidol treaiments on squarrose knapweed near Tintic,
: . ; . Utah, shewing differences In effectivencss. Whers eld planis have been killed, seadlings are
wrcent from 78 ; 1 A W - At 2 9 es In efectivens ore p i e
l to 88, but no further in- of plants killed as compared with data ) wad sppear sk e, Heik, oves in e Photenint
-B- .9.
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BIVLOGILAL WILLFIRE'

_=<»mm<a noxious weeds have been described as a
raging biological wildfire—out of control and spreading
rapidly. The devastation from these alien plants
includes enormous economic losses to agriculture and
irreparable ecological damage to wildlands. Millions of
acres have been invaded or are at risk, including
rangelands, forests, wilderness areas, national parks,
recreation sites, and wildlife management areas.

Wildlife habitat, wilderness, and
recreation areas invaded by yellow
starthistle.

Picnic areas and campgrounds
overrun by St. Johnswort.

Wildfires and weeds share much in common, including
impacts, spread, and management.

IMPACT:

_L_S an unwanted wildfire, noxious weeds can drasti-
cally affect wildland plant and animal communities,
damage watersheds, increase soil erosion, and adversely
impact recreation. However, unlike the temporary
negative impacts of wildfire, ecological damage from
extensive noxious weed infestations is often permanent.
Lands affected by wildfire are self-healing, whereas
lands invaded by noxious weeds don’t return naturally
to their pre-invasion condition. Weeds continue to
spread and the damage worsens.

Permanent change in wildland plant
and animal community caused by
/ noxious weeds.

Temporary impact of wildfire on
plants and animals.

When considering long-term ecological effects on the
land, invasion by aggressive non-indigenous noxious
weeds is far more damaging than any wildfire.

Ps

| G " - { [ .

SPREAD: ¥

g\nn; infestations enlarge and spread much like wild-
fires, beginning small, then expanding to cover huge
areas if not controlled quickly. Weed seeds, like embers,
can be carried long distances by wind or other means.
The resulting new “spot” infestations grow and merge,
much like spot fires ahead of an advancing fire front.

Leafy spurge infestation out of
control and expanding.

Single leafy spurge plant—the
beginning of a new noxious weed

MANAGEMENT:

zcaog wildfire management is based on elements of
Prevention, Detection, Suppression (Control), and
Revegetation; the same fundamentals of effective weed
management. A balance of all four elements is essential
for effective management of wildfires or weeds.

Resource/budget

allocation within effective PREVENTION I 15%
fire management .
programs. DETECTION I 23%
A similar balange should SUPPRESSION
{CONTROL) i 59%

exist in weed manage-
ment programs, with
significant efforts in
prevention, detection,
and revegetation. ° 2 0 80 0

SITE REHAB. - 3%

PREVENTION:

TR,&:::: is the first line of defense against wildfires,
and the same should be true for noxious weeds. The old
adage “an ounce of prevention is worth a pound of cure”
applies perfectly to both. Weed prevention means
placing a priority on preserving and protecting lands not
presently infested.

T Wildfi7e Preveniion depends on widespread public.
awareness and concern achieved through a balance of
education and regulation. Fire prevention messages
appear in a variely of forms and places to remind people
of the critical role everyone plays in this effort. Regula-
tions such as campfire restrictions contribute signifi-
cantly to wildfire prevention.

Education and regulation are key ingredients
needed to raise public awareness and gain greater
support for weed prevention. More land managers and
users need to recognize the adverse effects of noxious
weeds and become involved in efforts to reduce spread.
Informed hikers, campers, hunters, bikers, 4-wheelers,
and other recreationists also could do much to prevent
the spread of weeds. A significant portion of every
weed management budget should be devoted to aware-
ness education and to other forms of prevention.

DETECTION:

mm_,_w detection of wildfires makes rapid and complete
control much more likely. The same is true for weeds.
Wildfire detection is the primary duty of assigned
individuals, but all field personnel within land manage-
ment agencies are expected to watch for and report
wildfires. Weed detection requires field surveys and
accurate mapping by designated weed management
personnel. As with fire detection, other field personnel
could be trained to recognize and report targeted
noxious weeds. The public plays a significant role in fire
detection and reporting. Ways should be explored to
involve volunteer groups, recreationists, and other
interested public land users in noxious weed detection
and reporting.

SUPPRESSION (CONTROL

|_..=n third element of weed and wildfire management is
actual control. Wildfire control activity is called
suppression. Fire fighters follow a proven step-wise
process of (1) rapid response, (2) size-up, (3) contain-
ment, and (4) mop-up. Suppression efforts may fail if
all four steps are not completed in proper sequence.

Adoption of a similar four-step approach to noxious
weed control could increase the effectiveness and
efficiency of almost any weed program.
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MEMORANDUM OF UNDERSTANDING
between w
Utah State University
Cooperative Extension Service
The
Board of Commissioners
of the Counties of
Juab, Millard, Tooele, and Utah
and
The Utah State Director
Bureau of Land Management

STATEMENT of PURPOSE:

The purpose of this Memorandum of Understanding (MOU), is to establish a
framework to increase the cooperative relationship necessary for effective
management, coordination and implementation of a Noxious Weed Control and
Education program on Squarrcse Knapweed between the above listed agencies. The
area includes public, state and private lands in Juab, Millard, Tooele, and Utah
Counties, within the Salt Lake and Richfield Districts of the Bureau of Land
Management.

AUTHORITY
The Federal Land Policy and Management Act of 1976 (FLPMA), P. L. 94-570.

CARLSON-FOLEY ACT of 1968 (P.L. 950-583

FEDERAL NOXIOUS WEED ACT of 1974 (7 U.S.C. 2801 -2813), as amended by Sec.
15, Management of Undesirable Plants on Federal Lands, 1990.

OBJECTIVES

The objective is to establish a method to develcp a coordinated and effective
Integrated Pest Management program between all land owners, right-of-ways users,
mineral interest groups, and users of the lands for recreation, that will help
control and stop the spread of Squarrose Knapweed and other noxious weeds on
public, state and private lands in the four county area.

THE UNDERSIGNED PARTIES MUTUALLY AGREE TO: -

1. Utilize Noxiocus Weed Control Guidelines to foster coordination,
cooperation, and Action Plan implementation in the four county area.

2. Promote the concept of doing weed management similar to fire management
in the prevention, detection and controlling the spread of noxiocus weeds
to enhance the health of the land.

3. Hold a yearly coordination meeting, including field personnel, to
develop and revise the yearly action plan. This meeting will be held in
January each year and will be scheduled by the BLM State Office. The
purpose of the meeting will be to discuss the following:

Develop goals and objectives for inventory and control
Prepare a coordinated Action Plan for the next field season
Provide training and education and

Monitoring effectiveness of work
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4. Participate in Noxious Weed Control through exchange of funds,
equipment, and personnel, subject to funding allocations received each

year. Any exchange of funds will be accomplished through separate
agreements at the local level.
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5. Work within their own jurisdiction, resources and utilize assistance
and expertise of the groups in order to achieve a more effective Squarrose
Knapweed control program.

6. Utilize all effective methods of Integrated Pest Management for control
and management of Squarrose Knapweed.

7. provide educational information for the general public, special
interest groups and to the staff of the cooperating parties.

8. Be responsive to the cooperators requests for involvement and
information for Integrated Pest Management activities on their lands.

9. Provide opportunities to outside interest groups and the public for
involvement in carrying out Noxious Weed activities on lands within the
Project Area.

This memorandum will become effective as soon as it is signed by all parties and
shall continue in force for 7 years unless terminated by mutual written consent
of all parties. Any party may withdraw from this agreement at any time by
providing 90 days' written notice to all parties.

A review of this MOU will be made at the yearly meeting to make revisions and
updates as necessary to meet the purpose of this agreement. Amendments shall
become effective upon written approval by all parties.
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