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Technical and Human Factors Hinder

Medusahead Control in Northern Utah
By D. Layne Coppock, Rae Ann Hart, and Beth Burritt

On the Ground

• We used social-science methods to study how
social, economic, technical, and institutional factors
have influenced medusahead control near Paradise,
Utah, over the past 25 years. In general, control
efforts have struggled. Each of the four factors can
assume some responsibility for this outcome.

• Low and uncertain funding for both research and
outreach, however, has been the major constraint
overall.

• Research needs more funding to identify a reliable,
cost-effective control program. Outreach then
will have a message that landowners are eager
to hear. Effective control methods can also
promote improved weed law enforcement and the
stability of state funding lines in support of weed
management.

• Weed control, however, is also a shared responsi-
bility. Landowners must be willing to make changes
in grazing management that complement the
application of new technology. Silver bullet techni-
cal solutions are unrealistic.

• Outreach needs more funding to support weed
coordinators who can effectively work with the
public. Today’s weed coordinator needs strong
leadership, communication, and analytical skills.
Recruiting and retaining such talent requires a
commitment to higher levels of compensation than
has been the norm.

• Despite the high socioeconomic diversity of land-
owners here, many have shared values on the
importance of noxious weed control and the need
for community collaboration. We also discovered
that only 40 of 1,329 total landowners controlled
80% of all acreage, and 37 of these had never been
engaged in formal weed-control efforts. This all
represents untapped outreach opportunities, while
the latter also illustrates the need for a targeted
stakeholder analysis at the beginning of any
weed-control project.

• Ultimately, research and outreach institutions must
tackle funding gaps and build professional capacity
to promote improved medusahead control.

Keywords: Taeniatherum caput-medusae, weed
extension, community-based natural resource man-
agement, social-ecological systems, risk and uncer-
tainty in restoration ecology, Weed Prevention Area.

Rangelands 39(2) 35—45
doi 10.1016/j.rala.2017.03.001
© 2017 The Society for Range Management

he annual grass called medusahead (Taeniatherum
caput-medusae) has long been known as a trouble-
some species (Fig. 1). Originating in Eurasia,
medusahead has spread across the western United

States over the past 60 years. The ecological and economic
impacts of medusahead invasions are extensive.1,2 Medusahead is
primarily known as an aggressive competitor with native grasses
for soil nutrients and water. It has a high silica content that slows
decomposition, leading to litter build-up that suppresses desirable
plants. The silica content, which severely limits the rate of
digestibility, and obstructive awns can make medusahead
unpalatable to ruminant livestock.3

Technical and Community-Based Tools for
Medusahead Control

Approaches to control medusahead and incorporate stakeholder
perspectives have been recently reviewed.2 Combinations of
herbicides, prescribed fire, and reseeding, as well as use of targeted
livestock grazing, have shown some promise on annual rangelands.
Practical concerns include the logistical challenges of long-term
treatment implementation, aswell as a lack of knowledge concerning
the net benefits and financial risks of medusahead control.2

A Weed Prevention Area (WPA) is a community-based
approach to promote more effective weed control.4 A WPA is
defined as a cooperatively managed, localized area that focuses on
preventing weed invasions and the implementation of proactive
weed-management efforts. The five steps for establishing aWPA
include 1) introducing the WPA concept to a community and

T
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establishing WPA leadership; 2) organizing the WPA via
meetings and infrastructure; 3) developing an action plan with a
vision, goals, objectives, awareness-raising methods, educational
programs, and site-specific strategies; 4) implementing the action
plan via coordinated activities, monitoring, record-keeping, and
securing additional funds; and 5) evaluating the action plan, both
on a short- and long-term basis.4

A WPA was created in the vicinity of the town of Paradise,
Utah, in 2008.i Initial surveys of 1,018 ha within this WPA
revealed over 3,000 patches representing 16 species of noxious
weeds; weeds were therefore already well-established.5 The
second most common species recorded after Dyer’s Woad (Isatis
tinctoria L.) was medusahead, with 414 patches across 173 ha.5

The Paradise WPA coincidentally became our study area from
2012 to 2015 and will be described in more detail below.

What Most Limits Medusahead Control in the
Paradise WPA?

Thework reported here was part of an interdisciplinary project
that included studies of livestock feeding behavior concerning the
consumption of medusahead, as well as research into if topsoil
fertilization can help manage medusahead abundance.ii Our

assigned task was to determine how social, economic, technical,
and institutional factors have influenced medusahead control.
Ideally, we wanted to be able to rank these factors in terms of
importance at the end of the research.

What do we mean by “social factors?” These include variation
among landowners in terms of their 1) ability to recognize
medusahead as a threat; 2) attitudes about different types of weed
control; and 3) willingness to become involved in
community-based projects. For example, some landowners cannot
identify medusahead, and those who can may not view it as a
priority problem relative to other issues.Other landownersmay see
medusahead as a problembut object to using herbicides for control
because they have concerns about environmental protection or
public health. Neighbors may see little incentive to collaborate on
weed control because they are too busy or prefer to keep to
themselves. Having their property mapped for weeds may be seen
by some landowners as an unacceptable government intrusion.

What do we mean by “economic factors?” These include the
costs and benefits of medusahead control for landowners. Are
proposed control measures too costly for most landowners to
consider?What is the risk thatmoneywill be wasted if the control
effort is ineffective? Other economic factors include whether
research and outreach efforts are funded at an appropriate level to
promote sustainable control programs. Such support includes the
level and variability in monies provided, as well as the future
likelihood of obtaining more funds.

What do we mean by “technical factors?” Are effective control
measures available, including herbicides, grazingmanagement, soil
management, or prescribed fire? Have the methods been tested to
the extent that technical recommendations are sound? If the
control measures are effective, can they be adopted by landowners?
Are they practical? Are they too complex or risky to use?

What do we mean by “institutional factors?” This is where
local, state, and federal agencies come into play, as well as
community-based organizations (CBOs) as weed-control col-
laborators. Are agencies effectively working together with the
community, or is there waste and redundancy?Who really “owns”
the problem? Is there outreach leadership that communicates,
coordinates, and motivates landowners over the long haul? Are
research or outreach efforts well-supported by the partner
institutions? Do scientists and outreach specialists communicate
about research findings and how best to meet the management
needs of landowners? Are CBOs adequately organized, support-
ed, and led? Do CBOs work well with the agencies?

Study Area, the WPA, and Landowner
Characterization

Our work was conducted within the Paradise WPA, located
about 19 km from theUtah StateUniversity (USU) campus at the
southern end of Cache County in the Little Bear River
Watershed. The small towns of Paradise and Avon are centrally
located within the WPA, while the Hyrum and Porcupine
Reservoirs occur on the periphery of the WPA to the northwest
and southeast, respectively. Forest Service land occurs to the East.
Several thousand people live in theWPA, and the community has
a rural character (Fig. 2). The landscape offers a diverse mix of

i Some informal efforts at collaborative weed control were already

ongoing in the area prior to establishment of the WPA.
ii The project principal investigator was Dr. Juan Villalba (https://qcnr.

usu.edu/directory/villalba_juan).

Figure 1. Close-up of medusahead in Cache County, Utah. (Photo credit:
Casey Spackman).

Rangelands36

https://qcnr.usu.edu/directory/villalba_juan
https://qcnr.usu.edu/directory/villalba_juan


small- and medium-sized homes, dairy and hay operations,
hobby ranches, traditional ranches, small organic farms, and a few
luxury estates. The rangeland is dominated by perennial grasses
that include bluebunch, intermediate, and crested wheatgrass.
The Paradise WPA, however, did not have formal boundary
lines, so the actual area covered was unknown.

TheWPA had been operating for only a few years when we
began our research. The WPA, however, had been preceded
by other, less-formal CBOs to deal with weed control. One
such organization, for example, was a Coordinated Resource
Management (CRM)iii effort begun in the 1990s, but this
waned after a few years. The general picture has been a
situation where initiatives have grown and shrunk over time
depending on leadership, funding, and landowner concerns.
The WPA was thus intended to re-energize the community
and spur renewed weed-control efforts. The time period our
research covered ended up being about 25 years overall.

One key aspect of aWPA is that aweed coordinator is hired to
oversee activities and provide leadership.4 Specific duties of the
weed coordinator typically include disseminating information,
helping organize and maintain community-based weed treat-
ments, and promoting stakeholder involvement. A weed
coordinator position was established for the Paradise WPA and
it was initially funded on a part-time basis under the auspices of
the Blacksmith ForkConservationDistrict. Four different people
were specifically hired as weed coordinators between 2008 and
2015, and occasionally the post has been empty for months at a
time. The people hired have been highly variable in terms of their
age and prior experiences with rangeland management, weed
control, ranching, and communicating with the public.

At the time of our research, about 26 landowners were
currently or recently activemembers of theWPA.They comprised
the core stakeholder group that interacted most closely with the
weed coordinator. These 26 peoplewere oldermenwho have lived
in the area all or most of their lives and have battled invasive weeds
for decades. They know their landscapes well and have a passion

for weed control; range livestock production is their main land use
objective—they are traditional ranchers. They own medium- to
larger-sized properties averaging 565 ha (or 1,400 acres), but they
are not the largest landowners, as will be noted below. When the
weed coordinator convenes a meeting or hosts a field day, this
group of 26 are the ones who will be personally contacted by the
weed coordinator (via phone or email) in the hope theywill attend.

As we began our research, however, we realized that we had
little detailed knowledge about the entire population of
landowners beyond the 26 active WPA ranchers. We
delineated borders for the WPA based on major roadways
and public land boundaries using input from a former weed
coordinator. We then characterized the landowner population
within this area based on computerized retrieval of public tax
records from the Cache County Assessor’s Office.

We first wanted to estimate the total number of
landowners, and next we wanted to sort them according to
property size and whether they were local residents. Residency
was determined based on if a person’s mailing address differed
from their street address in the public records. We could also
use the sorted landowner lists to randomly recruit different
subsets of landowners for focus groups and interviews.

Connecting With Diverse Stakeholders
We started our work by organizing five focus groups

comprising people from different stakeholder categories.iv

These included one focus group each for 1) weed professionals
from research, outreach, and management spheresv; 2) land-
owners who were currently active in the WPA; 3) landowners
who were recently active in the WPA; 4) landowners having b 8
ha (or 20 acres) who were inactive in the WPA; and 5)
landowners having N 8 ha who were inactive in the WPA. Each
focus group was led through a series of a dozen questions that
explored issues surrounding weed control.

Focus group participants were either invited by word-of-
mouth (the first three groups above) or randomly selected from the
sorted lists derived from the public records (the last two groups
above).vi There was an average of nine people per focus group

iii See more on CRMs at http://www.rangelands.org/education_crm.

shtml.

iv Focus group discussion methods are well known for their effectiveness

in exploratory research. We followed standard procedures in each case and

used a structured series of questions and prompts. https://web.stanford.edu/

group/ncpi/unspecified/student_assess_toolkit/focusGroups.html.
v These focus group members represented the following entities: Cache

County Fire Department, Cache County Weed Department, the Natural

Resources Conservation Service (NRCS), Utah Association of Conservation

Districts (UACD), USDA Agricultural Research Service, US Fish and

Wildlife Service, Utah State University, the Utah Department of Agriculture

and Food (UDAF), and the Box Elder and Blacksmith Fork Conservation

Districts.
vi Focus groups captured 85% of the 12 relevant weed professionals and

43% of the 26 current or recently active WPA members. In contrast, focus

groups for the inactive WPA landowners involved only very small

percentages of this population. We estimated the total number of small

landowners (b 8 ha) in the WPA as 437, while the number of large

landowners (N 8 ha) in the WPA was 111. Invitations to join these two focus

groups were randomly mailed to 30 landowners from each size class, and 14

small and six large landowners accepted. All focus group invitees were offered

$40 as an incentive to participate.

Figure 2. Scenic view of the Paradise WPA in Cache County, Utah, during
springtime. (Photo credit: Casey Spackman).
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(range: 6–14). The landowners in the focus groups were all local
residents. Landowners whowere currently or recently active in the
WPA tended to have larger properties than average, but they were
not the largest landowners. Focus groups typically lasted 60 to 90
minutes each.

The focus groups were augmented with key informants.vii

Forty-eight people were surveyed using either an in-person or
telephone interview, or via a self-administered mailed question-
naire. The numbers of questions varied from 12 to 46 overall.
This process was used to obtain more in-depth, and possibly
sensitive, information not conveyed during focus groups, or
information from those unable to attend a focus group.

The people surveyed included 12 weed professionals, 11
currently or recently active WPA (resident) landowners, and 25
non-resident landowners inactive in the WPA. Of the 25
non-resident landowners, 21were randomly selected from a list of
781 names (described below) that was stratified according to
whether they held more or less than 8 ha of land. Four were
targeted, however, because of their exceedingly large properties;
these averaged over 9,700 ha (or 24,000 acres). Knowing more
about these “mega-landowners” was important given they
collectively control a large portion of the landscape.

No focus groups were held for the non-residents because they
were physically inaccessible to us. Interviewees representing the
weed professionals had also largely attended their focus group,
while only a subset of the activeWPA interviewees had attended
their focus group. None of the resident landowners who were
inactive in theWPAwere interviewed. Aswill be shown, this was
primarily because these people had little knowledge of organized
weed control or of the Paradise WPA.

Finally, we supplemented our efforts by observing several
community seminars and field days. These events were
organized by the weed coordinator and involved reviews of
recent research and management issues with a focus on
noxious weeds. A mix of weed professionals and concerned
landowners (typically from the currently active group of 26)
attended these events. Total numbers of attendees at these
events varied from 10 to 30 overall. We did not collect data at
these events but merely participated to get a sense of the
typical interactions between weed coordinators and the
landowners and thus set the overall context.

Only a Few Entities Own Most of the Land, and
They are Inactive in the WPA

The effort to carefully characterize the landowner popu-
lation was a simple exercise, yet remarkable in terms of results.
Our redefined target area for the WPA was comprised of
1,222 km2, equivalent to 122,215 ha or 302,000 acres. A total
of 1,329 individuals or corporations owned this land.

Table 1 illustrates the pattern of ownership with regards to
property size and residency. A clear majority (65%) of

landowners had smaller properties b 8 ha (or 20 acres) in
size, while the rest had properties N 8 ha. Another majority
(59%) were non-residents of the WPA, while the remainder
were residents. Of the 781 non-residents, 24% lived elsewhere
in Cache County, 63% lived elsewhere in Utah, and 13% lived
outside of Utah but still in the United States.

Perhaps the most stunning finding was that only 40 entities
owned 80% of the land. These were a mix of non-residents
and residents. Most entities were individuals, but some were
corporations. When we compared the list of the 40 largest
landowners with the list of the 26 currently or recently active
WPA members, only three people appeared on both lists.
This means that 37 of the largest landowners had no direct
connection to the WPA. For comparative purposes, the 26
active WPA members owned only about 12% of the land.

Stakeholders Have Different Perspectives, but
Common Threads Emerge

Weed Professionals
Findings from the focus group comprised of local

professionals indicated that medusahead is the main threat
in the WPA, although a few other noxious species were also
important.viii The “spring forage bottleneck” is the time when
cattle ranchers here must carry brood herds on their private
ground until they have access to public grazing. Grazing
pressure can thus be high at this time, contributing to the
establishment and spread of medusahead.

It was noted that medusahead is prevalent on south-facing
slopes where it is also dispersed by elk and deer that use such
sites as winter range. It was agreed that the biggest challenges
for medusahead control include a lack of “success stories” for
landowners and high variation in landowner commitment to
the cause—some are keenly aware and others are disengaged.
Weed treatments are also risky in terms of ineffectiveness and
the potentially high cost. The lack of a reliable weed-control
package means that interventions consist of “trying a bit of this
or that,” and this slowly erodes the confidence of landowners
given the results are typically inconclusive.

Despite these problems, the local professionals agreed that
there has been progress in how agencies interact with
landowners. The level of trust has improved overall. Record
keeping of treatments on private land is better now and
agencies share more information and expertise. The focus has
shifted from weed eradication in core infestations of theWPA
to preventing the spread of weeds to pristine locations. While
the WPA has had some struggles, it has provided a rallying
point for relationship-building among stakeholders. And
although it has been desirable that landowners—the real
project beneficiaries—take charge of the WPA on a voluntary
basis, the long-term and difficult nature of weed control leads
to a need for agencies to assume the main coordination role.
Having a designated weed coordinator was viewed as
important, and several people with varied backgrounds have

vii Key informants can be major contributors to exploratory research. We

followed standard procedures; invitations to participate were sent via surface

mail. All key informants were offered $40 as an incentive to participate. For

background on key informant methods see http://healthpolicy.ucla.edu/

programs/health-data/trainings/documents/tw_cba23.pdf.

viii Detailed summaries of focus group sessions are available at: https://

qcnr.usu.edu/directory/coppock_layne.
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been in this role. Finally, it was clear that the weed
professionals still maintained a strong passion for weed
control despite the ups and downs. In their minds, weed
control is still an achievable goal.

Private interviews with the 12 professionals mostly confirmed
that cooperation among agencies and among researchers,
managers, and outreach specialists was good. The interviewees
typically found their organizations to be helpful to their cause.
The interviewees noted that there have been 13 people in some
type of weed leadership role in the Paradise area over the past 25
years, many on an informal basis. The quality of this leadership
was often rated as “good,” but challenges included high turnover
as well as a need for leaders to have better communication and
public engagement skills.

Other constraints noted as limiting agency performance in
the interviews included a shortage of flexible project funds,
funding uncertainty, too many projects to chase, a landowner
focus rather than a community focus, and a lack of
encouraging weed-control results from the scientists. The
weed coordinator position has not been as aggressively
supported as it should be, given its central importance. The
problem is the low and uncertain salary support. Some
interviewees said that the best inter-agency collaborative
achievements have included periodic grant acquisition and
raising stakeholder awareness. The biggest inter-agency
collaborative struggles have included getting the public land
partners to the table, as well as spurring growth in the number
of active WPA participants.

Private opinions from the weed professionals were mixed as
to whether struggles with medusahead control were related to
the idea that no one entity has full ownership of the problem:
Half agreed and half disagreed. When asked how ownership
of the medusahead problem might be improved, answers
focused on improving the skill sets of leaders, promoting more
cost-share activities, and forming a sustainable steering
committee comprised of landowners and weed professionals.
Those who disagreed with the notion that problem ownership
was an issue re-emphasized that themedusahead problemneeds a

technically sound, reliable control program to move forward.
Once an effective technical solution is revealed the relative
importance of project leadership lessens. Assuming landowners
could adopt and implement a reliable technical solution on their
own, the problem is then on a path to solve itself.

Weed scientists and plant ecologists were also privately
interviewed, and some of the local research history concerning
medusahead for the past 25 years was described. Local studies
are important because interventions from other environments
are often ineffective. Local research has mostly centered on
piecemeal herbicide assessments with much less attention to
rangeland restoration or management strategies. These
projects have been supported via small state and federal grants
or as unfunded trials with landowners.

The scientists noted that for research to yield an effective
outcome, a wide variety of complex treatment interactions
must be evaluated. For example, herbicide treatments must
consider the types and concentrations of different chemicals,
as well as effects of year, season, application method, weather
patterns, soils, etc. Only one paper has been published6 that
approaches such complexity, and more work is needed to
support a rigorous control program (T. Monaco,
USDA-ARS, personal communication, September 2016).ix

Range restoration, seed-bank ecology, effects of heavy grazing
in the early spring, and management options for degraded,
south-facing slopes have all received very little attention. The
ideal intervention could involve using a treatment that
sufficiently suppresses medusahead so that range recovery
efforts can take hold. In summary, piecemeal work has been
insufficient, and funding opportunities have been inadequate.

When asked what three things are most needed to improve
medusahead control, the dominant response among the weed
professionals was a cost-effective technical solution. This was
closely followed by a call for more funding in general, both for

Table 1. Land ownership (numbers of owners) in the vicinity of Paradise, Utah, according to property size and

residency during 2012*

Property owner residential location

Property size

(ha)y
WPA Other

Cache County

Other

Utah

Other

United States

Total

0.01 to 2.00 361 80 99 32 572

2.01 to 8.00 76 38 155 26 295

8.01 to 40.50 71 34 174 27 306

40.51 to 242.81 25 21 41 6 93

242.82 to 18,210.85 15 12 25 11 63

Total 548 185 494 102 1,329

Based on tabulation of public data on landownership from the Cache County Assessors Office.
Conversion of hectares to acres is based on 2.47 hectares per acre; 2 ha = 5 ac, 8 ha = 20 ac, 40 ha = 100 ac, 243

ha = 600 ac, and 18,211 ha = 45,000 ac.

* Based on tabulation of public data on landownership from the Cache County Assessor’s Office.

y Conversion of hectares to acres is based on 2.47 hectares per acre; 2 ha = 5 ac, 8 ha = 20 ac, 40 ha = 100 ac,

243 ha = 600 ac, and 18,211 ha = 45,000 ac.

ix Monaco et al. (2005) showed that the degree of medusahead reduction

was widely affected by interactions among site, herbicide type, herbicide

application rate, and season of application.
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research and in support of the weed-coordinator position.
Weed coordinators also need more training in range
management, public engagement, and communication. Fur-
ther back on the list were things like the need to improve
community record-keeping of weed treatments, expand
landowner education, buy-in, and WPA involvement, as
well as procurement of special equipment to treat
less-accessible range sites having weed infestations. Impor-
tantly, the leadership and funding base for both the CRM and
the early stages of the WPA were viewed as strong years ago,
but both have had ups and downs of late.

Resident, WPA-Active Landowners
Findings from the two focus groups comprising the

currently or recently active landowners were similar, and
thus are combined here. None of the recently active
participants had abandoned the WPA, but many were
confused about progress and felt communication was poor.
The majority of the 11 participants were beef cattle ranchers,
but a few raised dairy cows, produced hay, or were employed
outside of agriculture. Their property averaged 566 ha in size
(range: 65–3,800 ha).

The participants agreed that medusahead is the greatest
weed concern because there was no proven way of controlling
it. Doing nothing, however, was unacceptable. A litany of
challenges for medusahead control was described. Several
different herbicides have been tried and while some show
promise, variation in environmental conditions and applica-
tion methods has obscured generalizable solutions. Prescribed
fire can also have a role, but permits to conduct burns are
difficult to obtain. Other interventions such as use of aerial
spraying via helicopter were considered costly and ineffective.
Grazing by cattle or horses was deemed ineffective. In some
cases, a few landowners have reportedly achieved some
measure of medusahead control using a combination of
methods, but success stories are not well communicated to
others. The high socioeconomic variation among landowners
was also noted as an obstacle for getting a critical mass of
people to systematically attack weeds at the landscape level.
The view was that the numerous people having small
properties are not concerned about range management or
invasive species.

While the participants agreed with views from the weed
professionals that the WPA has yielded benefits in terms of
getting stakeholders better organized and improving relation-
ships among agencies and landowners, the participants were
critical about the lack of effective leadership and poor
communication, both from weed coordinators and agencies.
Weed-control steering committees have occurred in the past
but have lost momentum due to poor leadership or uncertain
access to resources. Weed coordinators typically have diverse
backgrounds and skill sets, and most have been only hired
part-time. The best leaders—for example, one fellow
associated with creating a CRM who is now gone—have
strong connections to agencies and landowners, experience
with grant writing, and possess a true passion to get the job
done. A variety of other tasks also need to be tackled that do

not get enough attention, including weed education, weed
mapping, and building a user-friendly website. Finally, the
participants noted that there are ordinances that mandate
spraying by the county for noxious weeds on private ground
when the landowner has failed to take responsibility.x How
rigorously this is enforced is open to question.xi

The 11 WPA-active landowners had an average land
holding of 2,000 ha. Eighty-three percent of these holdings
were non-irrigated range, with 32% on south-facing slopes
where medusahead thrives. These respondents had owned
their land for 31 years on average, and they typically rated
themselves as “good” range managers. Eight interviewees
regarded medusahead as a serious problem, and all said that
medusahead had expanded on their properties by an average of
29 ha, nearly an 8-fold increase since initial discovery.

Nine respondents felt that medusahead infestation could
reduce the agricultural value of their properties by an average
of 33% (range: 1–100%). Nearly all said that herbicides were
the primary means of weed treatment; treatments were either
paid for privately or in cost-share arrangements. Overall, weed
treatments were ranked as medium- to high-risk in terms of
reliability and cost-effectiveness. Herbicide spraying by
helicopter and use of fire were judged as the riskiest methods,
followed distantly by spot (manual) spraying or range
re-seeding.xii Despite the risks, ignoring medusahead was
not viewed as an option. These interviewees understood the
need for community-based action to control weeds; some
worked well with their neighbors, but some did not.
According to respondents, stronger, more centralized leader-
ship was the biggest need for weed-control programs.

Resident, WPA-Inactive Landowners
Despite that there were two focus groups for inactiveWPA

landowners that differed in terms of land holdings—namely,
having more or less than 8 ha—many of their responses were
similar and thus are combined in this section. Importantly, the
24 participants in the two focus groups represented 95% of the
resident population of the WPA (or 522 of 548, with the
remaining 26 deemed “active” as previously discussed).

Unlike all other focus groups, the 11 smaller landowners
were represented by a near-even gender balance between men
and women. Property sizes varied from 0.3 ha to 7.9 ha, with a
mean of 2.4 ha. Duration of residence varied from 2 to 55 years,
with amean of 20 years. Over half of the participants were retired,
with the rest primarily employed off-farm. Involvements in
agriculture only provided supplemental income from sources such

x Relevant county ordinances are available at https://www.cachecounty.

org/assets/department/weed/PDFs/Ordinance%202015-06.pdf.
xi If weed control measures are unreliable, the public can contest any

citations. Non-enforcement then logically follows. Unreliable control

measures can also undermine state funding support. Unreliable control

measures thus plague weed control efforts from several administrative angles

(B. Henderson, UACD, personal communication, October 2016).
xii Aerial spraying by helicopter is risky because the flight schedule is set

in advance and the eventual spraying date may be suboptimal with respect to

precipitation and other environmental conditions. Prescribed fire is risky

because fire can escape and damage neighboring properties.
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as fattened calves, irrigated alfalfa, pigs, lambs, fruit, and the
leasing of horse pastures. The attendees had active interests in
weeds, although their attention was more broadly focused on 11
species, with medusahead far down the priority list. They
reportedly mostly used herbicides to control weeds; they either
regarded grazing as ineffective or lacked sufficient animals.
Participants appreciated that weed control needs to be a
community effort, but none mentioned they had ever been
involved in organized weed control. None had ever heard of the
ParadiseWPA.They said they would be happy to join theWPA,
but there had been no communication or engagement from
WPA leaders. They noted that homeowner’s associations would
be excellent vehicles for channeling WPA communications.

Of the 13 larger landownerswhowere inactive in theWPA, 11
were men. Property sizes varied from 8 ha to 101 ha, with a mean
of 37 ha. Duration of residence varied from 7 to 70 years, with a
mean of 38 years. A few of these participants were retired, with the
others having income sources mixed between off- and on-farm.
The latter included the production of irrigated alfalfa, grass hay,
beef and grains, as well as sheep and organic beef. Sometimes their
landwas leased to otherswishing to graze, grow crops, hunt, camp,
and so on. These attendees also had active interests in weeds; they
had concerns about a dozen species ofwhichmedusaheadwas one.
They reportedly mostly used herbicides to control weeds; grazing
was again often viewed as ineffective.

Participants appreciated that weed control needs to be a
community effort, but none mentioned they had ever been
involved in organized weed control. Three of the 13 have been
involved in weed control with the WPA; the rest had no
involvement in organized weed control, nor had they ever heard
of the Paradise WPA. Herbicides were the preferred treatment
for weeds. Grazing generally offered mixed results, but there was
concern that landowners did not have enough stock. There were
concerns that no effective control for medusahead had been
discovered.Concerns about theWPAneeding tomore effectively
engage and educate the public were similar to those expressed
above by the smaller, inactive landowners.

Non-Resident, WPA-Inactive Landowners
We conducted phone calls with 25 non-residents, with 21

representing the 763 smaller and larger landowners as above and
four representing the 18mega-landowners.Although 25was only
3% of the 781 total, some interesting and consistent information
was obtained. For the group of 21, nine held b 8 ha (range: b 1–4
ha) while 12 held N 8 ha (range: 16–193 ha). Most smaller
properties were classified by respondents as “residential” while
several larger properties were classified as greenbeltxiii because of
qualifying livestock or crop production. About half of these
properties were classified as “vacant” with no on-site occupants.
The smaller and larger properties were under the same ownership
for an average of 9 or 21 years, respectively, with high variation in
both cases. For the remaining group of four, all properties were
classified as greenbelt and averaged 9,813 ha in size (range:
3,237–24,281 ha). These properties had been owned an average

of 54 years (range: 15–83 years). The largest was held by a private,
family-owned corporation while the others were simply family
owned.

The smaller properties were designated as places for
recreational retreats or future retirement homes. The larger
properties were similarly regarded, with more emphasis on the
generation of agricultural income. The mega-landowners also
emphasized more livestock production and outdoor recreation
including hunting.

One surprising finding was that 18 of the 25 respondents
said they visited their properties multiple times each year. Ten
noted that the landowner or immediate family members made
the management decisions, while four delegated this to local
friends or renters. One had a hired manager and one had a
rental company look after things. Only six of 25 respondents
said that they made little effort to improve their land. The
others listed a variety of activities including investments in
dwellings, infrastructure, wildlife habitat, forestry, sprinkler
systems, and weed control. Weeds were considered to be a
threat by all; those with smaller land parcels fretted more
about a diversity of weeds while those with larger parcels had
more concerns about medusahead. All appreciated the
importance of early intervention and community coordination
to control weeds, and they reported using herbicides and hand
labor as control methods. Opinions were mixed concerning
the value of grazing for weed control.

Only 13% of non-residents were aware of the WPA, and
this included two of the mega-landowners. It was confirmed
that only one non-resident had ever been involved in WPA
activities, namely cost-share on a helicopter rental. Lack of
communication was a common reason for the disconnection
to the WPA. There was interest, however, among
non-residents concerning their future participation in
community-based weed control.

Medusahead Control Requires Improved
Research and Community Engagement

Overall, 109 individuals contributed information for this
research. Reliance on focus groups and key informants,
however, does not allow us to statistically extrapolate our
findings to represent the entire population. A large social
survey, randomly implemented across the population, would
allow for broader inference, but such results can be superficial
and response rates can be poor. We instead opted for a
qualitative approach with fewer people to dive deeper into the
situation. Despite our relatively low number of participants,
the results were remarkably consistent and provide valuable
insights for weed management here.

Christensen7 conducted a randomized mail survey of the
landowner population in the Paradise WPA during 2009. She
obtained a response rate of 43% from 239 residents.
Eighty-four percent of her 101 respondents were N 50 years
old, two-thirds had been to college, and only 17% said they
were farmers or ranchers. About one-third were retirees, 41%
owned 0.8 ha to 4.0 ha, and 27% were absentee landowners.
Our work here only augments the findings on the smaller and

xiii See more on greenbelt classifications at https://www.cachecounty.org/

assessor/greenbelt.html.

April 2017 41

https://www.cachecounty.org/assessor/greenbelt.html
https://www.cachecounty.org/assessor/greenbelt.html


absentee landowners found by Christensen7. Our census for
2012 confirmed the dominance of small landowners, while
non-residents comprised a much larger portion (59%) of the
total population. The discrepancy for the absentee landowners
makes sense if it is assumed that non-residents would be less
likely than residents to reply to Christensen’s mailed survey.

Christensen7 concluded that landowners had a basic
awareness of invasive plants and appreciated the importance of
weedmanagement.Despite this, themajority of landowners were
not engaged in weed control because of financial, educational, or
risk impediments, precisely things that a WPA can address. Our
findings suggest that there has been little progress in overcoming
obstacles noted by Christensen for reasons discussed below.
Weed mapping using global positioning system technology is
another critical part of WPA monitoring and evaluation.4,5 We
have not, however, observed any follow-up weed mapping since
initial work was completed in 2009.

A recent and comprehensive review of medusahead control
in California2 offered some interesting contrasts to our
observations in Paradise. The most striking difference is the
reliance on grazing. Livestock grazing is apparently the
preferred method for medusahead control on the California
annual range; in our situation with perennial wheatgrass,
however, grazing was regarded by landowners as the
least-favored approach. One possible explanation might be
operational scale; producers owning very large ranches on
annual grasslands may see grazing as the only option given the
high costs and risks of alternatives. In Paradise, a smaller
ranch scale and greater diversity in landscapes and economic
enterprises may still make spot herbicide use viable. In
addition, medusahead remains green longer than other grasses
in annual grasslands, whereas in Paradise medusahead
initiates growth at the same time as the more desirable
perennial grasses (E. Burritt, USU, personal observation).

In the same paper,2 93 stakeholders from a wide array of
groups including producers, government, and academia were
assembled for a 1-day workshop to provide feedback on
medusahead management. The primary goals for medusahead
management, as synthesized across these stakeholders, included
improving plant diversity, forage resources, and wildlife manage-
ment. Prominent barriers for medusahead management included
lack of benefit/cost assessments, risks of treatment failure, and
lack of time to intervene. Prescribed fire, herbicides, range
seeding, and grazing were viewed as similarly effective control
measures, with the latter preferred. Stakeholders wanted to better
understand benefits versus the costs and risks of control over
longer temporal and larger spatial scales; simple decision tools
were desired. The stakeholders appreciated that medusahead
management would most likely involve complex, long-term
processes in contrast to reliance on simple, inexpensive tools.

Our work also involved gathering feedback from a diversity
of stakeholders, but in several respects our findings are not
directly comparable to those above. Our focus was the recent
experiences of people working together in one location with
more of a micro-level perspective. We have little doubt that
the broader goals, barriers, or needs of our stakeholders would
not vary much from those listed above. Our work, however,

highlights the technical and human issues that hinder the
implementation of weed control programs at a local level.

We feel that medusahead control could be more successful
in the Paradise WPA, but the advances in scientific research
have lagged behind management needs, and community
engagement has therefore struggled. These problems are
closely linked and both are rooted in inadequate funding, both
for the scientific research and the outreach to disseminate
progress and solutions. We thus conclude that low and
irregular funding has been the main constraint, overall.

Funding problems have crippled researchers from focusing on
integrated, multi-factor experimentation to reveal reliable,
cost-effective control methods adapted to local conditions. If
even one suchmethodwas available, we believe it would be readily
adopted by concerned landowners. News would spread and
problem solving would be directly placed in the hands of the
public. The continued lack of a reliable control method, however,
has gradually led to disillusionment among key stakeholders. This
research gap also contributes to ineffective law enforcement as
well as undermining state funding support.

Funding problems have also played a large role in under-
mining outreach in general, and the vital weed-coordinator
position, in particular. The coordination of weed control here is a
full-time job that requires long-term continuity and commitment.
A successfulWPA is fundamentally based on empowering people
via education and collaboration, and the weed coordinator is the
key person to make this work.4 A successful weed coordinator
needs to be on the job for several years at minimum because
learning needs to occur and trust must be gradually built up
among landowners. Trust encourages community collaboration
and an appropriate level of risk-taking. To date, however, weed
coordinators have been hired on a part-time basis with no
certainty of employment beyond the current year.xiv They have
also been recruited from diverse career backgrounds and interests
including agricultural communications, range management, or
ranching; one had a university degree. All had markedly different
personalities and varied in age from the early 20s to late 50s; this
affects how well they can engage the public.

An ideal weed coordinator must have multiple skills. These
include a strong technical knowledge of weeds and rangeland
management, the ability to characterize a stakeholder
population and target key sub-groups for attention, and the
“people skills” to communicate with and inspire a diverse
clientele. In addition, an aptitude for grant writing is very
important. The point is that you cannot attract or retain such a
person without offering a suitable, full-time salary guaranteed
over an extended time period.

Even if capable people are hired and retained, they probably
need specialized training to augment their basic skill set. Training

xiv Funding support for weed control in general has recently improved

with the transfer of the Cache County Weed Control Department to the

county Development Services unit. Benefits include an expansion of full-time

technical positions and investment in geographic information system-based

weed targeting and treatment programs (J. Merritt, Cache County Weed

Foreman, personal communication, October 2016). This can help backstop

the medusahead program in the Paradise WPA, but funds to augment a

medusahead coordinator position per se are not related to this initiative.
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may include how to translate technical research into practical
recommendations and communicate with a diverse stakeholder
audience using several methods. Communication incorporates
how to create and maintain a website; coordinate global
positioning system–based weed-mapping exercises; and make
effective use of email, social media, and weed apps for smart
phones. Traditional approaches include creative use of signage,
newspaper articles, and reaching stakeholders viamassmailings.xv

Stakeholder communication can be dramatically improved here; a
medusahead website is in the process of being activated by USU.

Investment in capacity building for weed coordinators would
help alleviate what we see as a secondary constraint in the system,
namely inadequate weed-coordinator skills in terms of leadership,
stakeholder analysis, and public communication. Poor commu-
nication and leadership were themost common complaints about
the WPA from all landowner subgroups. Training materials
could be created that address each of these aspects of effective
weed-control coordination. Indeed, an effective weed coordinator
should possess multiple skill sets. This is illustrated by a
hypothetical job announcement in Figure 3 that also makes
light of the fact that current compensation levels are inadequate to
attract and retain the “superstar” weed coordinators who are
needed for this complex job.

Stakeholder analysis—illustrated by our effort to charac-
terize land ownership and break out the population by
property size and residence—is a simple process that uses
publicly accessible data, and yet it has been totally overlooked
by the weed coordinators. Rather than use such an approach to
decide how different sub-groups can be identified and
contacted, the process in the Paradise WPA has been to
have each new coordinator re-engage with the same 26
landowners. The word does not spread much from there,
leaving about 96% of the landowner population—who control
88% of the land—in the dark. That such sub-groups are so
different in socioeconomic terms is indeed a challenge, but it is
also an opportunity. One opportunity was the discovery that
only 40 entities control 80% of the land here. If a majority of
these people could be recruited into the WPA, a dramatic
improvement could occur in terms of the amount of land
potentially mapped and treated.

The issues of inadequate access to funding, as well as the
need to improve the professionalism of weed coordinators,
ultimately falls within the domains of the institutions that
have a mandate to oversee research and outreach. These
include the WPA (a CBO), Cache County government, and
USU. While it was revealed that inter-institutional relation-
ships were positive, the question still points back to the issue
of “who owns the medusahead problem?”We suggest that the
WPA is the true owner, but the WPA must have strong,
facilitating relationships with the county and university to be
successful. Such linkages have become frayed over time
because of weak research and outreach, as noted above.

Even if research and outreach can be strengthened, weed
control can only truly be effective and sustainable when a
critical mass of landowners is able and willing to actively
collaborate. This leads us to the last constraint, namely the
social elements of the community. There are several levels for
this issue.

First, medusahead control is a shared responsibility among
researchers, outreach specialists, and landowners. It has been
noted by the weed professionals that some landowners seem to
expect that research will provide a “silver bullet”—probably in
the form of herbicide—that will eliminate medusahead
without the landowner having to undertake changes in
grazing management. The reality, however, is that effective
medusahead control will likely require a combination of
technology and grazing management, with the latter probably
including stocking rate reductions (and loss of revenue) during
critical times of the year (i.e., spring). To date, landowners
often resist the idea that grazing pressure needs to be lessened,
making the weed-control process more difficult overall.

Second, the cooperation of landowners is needed so that
the WPA knows the location of critical weeds as well as
patterns of spread. Landowners should therefore make their
land accessible for recurrent weed mapping. Third, land-
owners should comply with the need to treat weed patches on
their properties, because those who fail to treat their land are
seed sources for their neighbors who are compliant. The
actions of a few, of course, can undermine the prospects for
successful weed control by the community as a whole.8,9

xv One typical approach by municipalities is to enclose hard copy

outreach materials in annual property tax mailings.

Figure 3. Hypothetical advertisement for a superstar weed coordinator.
The talents and skills required for an effective weed coordinator today are
not adequately compensated by current salary offerings; longer-term job
security is also a challenge. Picture courtesy of: D. Layne Coppock.
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While at first glance the socioeconomic diversity among
landowners here appears daunting, patterns suggest that
forging a larger collaborative group in the WPA might be
easier than it seems. For example, it is the subset of about 150
of the larger landowners—who control over 90% of the
land—that are potentially most affected by medusahead. This
is because the larger properties have more diverse landscapes,
and are therefore also more likely to possess the south-facing
slopes that serve as prime establishment zones for medusa-
head. These landowners are also those who raise cattle or
sheep at a commercial scale and hence have a financial
incentive to control medusahead.

We expected the high number of non-resident landowners
to be a very negative factor for weed-control prospects here.
We anticipated that the non-residents would be “absentee
landlords” disconnected from land management with a
primary interest in land speculation, especially among the
mega-landowners. Weeds could proliferate on their properties
with little hope that mapping or treatments could occur as part
of collaborative community efforts. The 25 phone interviews,
however, totally falsified these predictions. Non-residents
were very engaged and committed to wise land management
in the area. We speculate that most, if not all, of these absentee
landlords have qualified their properties for greenbelt tax
incentives, and this explains their continued connectedness to
land management. We are thus confident that non-resident
landowners could be active WPA participants if sufficient
communication and incentives occurred.xvi

Finally, 65% of the 1,329 landowners in the study area
own less than 8 ha. While they would not be included among
the core constituency of a medusahead control project, it is
still useful to involve them in voluntary educational
initiatives. Low-cost methods of involvement include linking
them to weed websites and distributing information via the
media and broadcast mailings. At minimum, the population
at-large should be aware of the WPA—what it does, what it
needs, and what the key issues are. Effective public dialogue
on weeds could also provide a springboard for more
conversations on other important aspects of community
and natural resource management.

In summary, our ranking of constraining factors for
medusahead control is illustrated in Figures 4A and 4B.
Overall, institutional limitations are most important because
institutions are gate-keepers for funding access as well as staff
recruitment, training, and retention. Output of research
innovation is also affected by institutional attributes. Other
constraints are thus nested within the institutional category.
The fourth and least problematic constraint is the social
dimension of the community. With stronger institutions,
research outputs, outreach leadership, and outreach commu-

nication, we speculate that many challenges in the social
dimension could be overcome.

The highly in-depth character of our work at only one
location does not allow for many direct comparisons with the
overall results from a regional survey across the southwest
conducted by Hershdorfer et al.9 that investigated determi-
nants of success among 53 weed-control programs. In many
respects, the types of questions we addressed in the Paradise
WPA were different. We can wholeheartedly agree, however,
with a major conclusion from Hershdorfer et al. that
“successful weed management…will require adequately
funded, locally adapted approaches supported by locally
enforceable weed regulations.”

xvi The most recent weed coordinator, however, had struggles getting

some absentee landowners to become interested in medusahead control,

which belies our idea that this group is genuinely committed (M. Anderson,

UACD, personal communication, October 2016).

Figure 4. Diagram of nested constraints that limit medusahead control in
the Paradise WPA as segregated according to (A) research and (B)
outreach. Picture courtesy of: D. Layne Coppock.
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