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Executive Summary

Woody plant encroachment represents one of the most complex challenges facing Texas
rangelands. Driven by interacting ecological and human factors, poorly managed encroachment
reduces livestock forage availability and habitat for certain species, and compromises long-term
ranch viability. While ecological impacts are well documented, effective responses depend on
understanding the social and institutional realities shaping landowner decision-making.

This study synthesizes findings from structured interviews with 12 private rangeland owners and
managers across four Natural Resources Conservation Service (NRCS) zones in Texas.
Interviewees averaged more than two decades of management experience, with many
representing multi-generational ranching families. Their perspectives provide grounded insight
into how woody plant encroachment intersects with livestock production, wildlife management,
drought resilience, and rural economic pressures.

Environmental Context and Landscape Trends

Participants consistently described woody plant encroachment as intensifying over time. Many
characterized it as a never-ending challenge requiring continual suppression rather than
one-time eradication. Increasing drought severity, declining precipitation reliability, erosion, and
groundwater stress were widely reported as compounding pressures. Social and economic
shifts, such as an increase in new landowners and energy development interests, were
perceived as further complicating coordinated landscape-scale management.

Importantly, managers did not frame woody plants as inherently negative. Instead, they
distinguished between desirable and undesirable densities and configurations. Some woody
vegetation was valued for wildlife habitat, shade, nitrogen fixation, and landscape aesthetics
when maintained in balance with grass. Problems arose when brush formed monocultures,
displaced grasses, reduced carrying capacity of cattle, or resisted control efforts.

Management Practices and Decision Drivers

Common brush management strategies included mechanical treatments (e.g., grubbing, root
plowing), chemical applications (aerial and ground-based herbicides), prescribed fire, and
selective individual plant treatments. Adaptive, multi-year maintenance strategies were seen as
necessary for sustained outcomes, rather than single treatments.

A defining feature of Texas rangeland management was selective species management,
including brush sculpting, where managers intentionally retain some woody vegetation while
reducing unwanted brush elsewhere. Interviewees often described retained brush clusters, or
mottes, as a perceived way to balance cover (e.g., thermal, escape, nesting), hunting
experience, wildlife management, and aesthetic objectives.

Management decisions were shaped by four primary motivations:

e Maintaining or increasing forage production and cattle carrying capacity



e Improving groundwater infiltration and soil stabilization
e Supporting wildlife habitat and biodiversity
e Upholding stewardship values and long-term land attachment

Participants cited unpredictable treatment effectiveness, herbicide drift, equipment
contamination, high mechanical treatment costs, liability concerns and narrow weather windows
as major constraints to invasive woody plant management. Institutional friction related to
voluntary assistance programs (e.g., paperwork delays, inflexible program requirements, staff
turnover) reduced management interest and trust in conservation delivery agencies.

Support Needs and Experiences with Conservation Organizations

Funding was described as essential for continued brush management, given the high upfront
costs and limited short-term returns of treatments. Participants expressed interest in ecosystem
service markets and tiered incentive systems that recognize long-term stewardship. Technical
support, particularly help with navigating invasive woody plant management assistance program
requirements and co-developing phased maintenance plans, was viewed as equally critical.

Positive experiences with conservation professionals were associated with humility, local
knowledge, field-based engagement, and collaborative planning. In contrast, negative
experiences stemmed from perceived arrogance and limited ecological literacy of some
conservation delivery staff, overabundance of paperwork, and high staff turnover.

Peer networks of rangeland landowners and managers played a central role in knowledge
exchange and coordination, especially for prescribed fire. Communication between land
managers was typically informal and relationship-based, emphasizing the importance of local
social connections in advancing landscape-scale management.

Application and Recommendations

Brush management in Texas is embedded within biophysical constraints and complex social
and economic challenges. Landowners are constantly navigating operational risk,
unpredictability of management outcomes, and complexity of voluntary assistance programs.
Effective conservation delivery should therefore:

Lead with the importance of brush management

Prioritize humility, field-based credibility, and cooperative planning

Clarify wildlife, livestock, and ecological objectives explicitly

Advocate for improve voluntary incentive program design

Leverage peer networks to demonstrate management benefits

Prioritize recruitment and retention of high quality conservation delivery staff
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Durable progress will depend on aligning effective management tools, increasing financial
feasibility, and creating and maintaining trusted partnerships between conservation delivery staff
and landowners across Texas rangelands.



Project Background

Woody plant encroachment is a challenge affecting grasslands and rangelands across Texas
and much of the Great Plains. This phenomenon represents a shift from grass-dominated to
woody plant-dominated landscapes, driven by both ecological processes and human land-use
patterns, such as fire suppression, overgrazing, and land fragmentation (Londe et al., 2022).
Encroachment reduces herbaceous cover, degrades habitat quality for grassland-obligate
species, and alters ecological functions such as nutrient cycling and water infiltration, posing
long-term risks to biodiversity and working lands alike (Wilcox et al., 2018). Woody plant
encroachment is not solely an ecological issue, but one deeply embedded in human behavior,
policy, and decision-making related to land management (Londe et al., 2022; Wilcox et al.,
2018).

In Texas rangelands, the consequences of woody plant encroachment extend beyond ecological
change, directly affecting livestock productivity and rural livelihoods (Stroman et al., 2020).
Studies show that increases in woody cover correlate with declines in grazing carrying capacity
and livestock production, emphasizing the economic stakes for ranching operations dependent
on open grasslands (Anadén et al., 2014).

Emerging social science research on invasive woody plant management highlights multiple
drivers shaping management decision-making among landowners (Roberts et al., 2023a).
Primary motivations for management include improving forage quality, enhancing landscape
aesthetics, increasing land value, and fulfilling environmental stewardship goals that focus on
healthy, functioning grasslands. Conversely, barriers such as high costs, time demands, drought
conditions, uncertainty of treatment outcomes, liability concerns associated with prescribed fire,
and perceived lack of agency support constrain broader adoption of proactive management.
Conservation strategies should be context-specific, socially informed, and grounded in
landowner and land manager perspectives.

This report synthesizes findings from interviews with Texas-based rangeland owners and
managers. It highlights some of the most common motivations and constraints shaping
management, and provides policy and communication recommendations to support woody plant
management across Texas working rangelands.

Goal

The primary goal of this study was to develop a socially grounded understanding of woody plant
encroachment and rangeland management decision-making to improve conservation delivery
and outreach. Specifically, we identified locally relevant motivations, barriers, and trusted
information channels that influence private landowners’ and managers’ adoption of brush
management practices. This data will help us integrate social science insights with existing
conservation knowledge to enhance confidence of delivery staff in conducting landowner
outreach across Texas.

Study Population



The study population was comprised of private rangeland managers and landowners across
three Migratory Bird Joint Ventures (Playa Lakes, Oaks and Prairies, and Rio Grande)
corresponding with four NRCS zones (1, 2, 3, and 5) in Texas (Figure 1). We developed our
interview participant list by asking project partners to send the names and contact information of
landowners managing rangeland within the focal NRCS zones. To recruit participants, the
research team contacted landowners on the aforementioned list by email and telephone to
assess their interest in participating in an interview.

These landowners and managers represented a diversity of operation sizes, ecological
conditions, and management objectives. Participants were decision-makers responsible for
implementing rangeland practices on working landscapes, which included deciding when and
how to conduct brush management and prescribed burning. Their perspectives offer a grounded
view of how social, economic, and ecological factors intersect in real-world management
choices. Interviewees’ insights complement broader research showing that landowner
motivations and perceptions of woody plant impacts vary according to individual stewardship
values, perceived benefits, and familiarity with management tools (Roberts et al., 2023b).

Regional NRCS offices, TX

1. Lubbock office

2. 5an Angelo office
3. Corpus Christi office
4. Bryan office

5. Weatherford office

" Joint Ventures of TX

Gulf Coast

Lower Mississippi Valley
Oaks and Prairies

Playa Lakes Joint

Rio Grande

Figure 1. Boundaries of the Texas-based Joint Ventures and NRCS zones.

Interview Methodology and Sampling Approach

We collected qualitative data through a series of structured interviews that took place in the
summer of 2025 to generate detailed information on opinions and decision-making related to
invasive woody plant management (Appendix A). Project partners and an advisory team
consisting of social scientists, conservation delivery professionals, and communications and
outreach specialists provided feedback on the interview guide. Interview topics included
information on the interviewees property (e.g., operation type, amount of time
owning/managing), their opinions related to tree and shrub encroachment, and invasive woody
plant management practices they used in the past, currently use, or intend to use in the future.



We also discussed motivations, barriers, and needs for conducting invasive woody plant
management and examined communications around management practices, including trusted
information sources and past experiences with conservation agencies.

We conducted three interviews in each of the four NRCS zones within our study area (n=12).
Each interview lasted approximately 1-1.5 hours. Audio data was recorded at each interview
and then transcribed by GoTranscript and coded using NVivo 14 software. We used inductive
thematic coding to allow for codes to emerge from the interviews versus developing pre-defined
apriori codes.

Key Findings
Participant and Management Context

Interviewees were rangeland managers with extensive experience managing working ranches in
Texas. Respondents reported an average of 22 years managing their respective operations,
with some managing land for over 40 years. Family ownership of rangeland averaged 81 years.

Primary land uses were cattle production, hunting, or a combination of both. Cattle operations
ranged from cow—calf systems to leased grazing, while hunting activities included deer, upland
game birds, and waterfowl. Many participants emphasized that cattle grazing and wildlife
management are interdependent rather than mutually exclusive, with land-use decisions
explicitly balancing both objectives.

Secondary land uses included recreation (e.g., fishing, all terrain vehicle riding), mineral
extraction, carbon market participation (via development and exchange of credits), and Native
American archeological preservation.

Environmental Context and Landscape Trends

Woody Plant Encroachment

Across interviews, woody plant encroachment was the most consistently reported local land
cover change. Managers described significant increases in mesquite, juniper, prickly pear
cactus, and mixed brush assemblages over time. Many noted that brush expansion has
accelerated in recent decades, often described as never-ending or happening faster than
management efforts can suppress.

Respondents attributed encroachment to multiple interacting factors, including historical
overgrazing, reduced fire frequency, rising temperatures, and increased atmospheric carbon
dioxide. Several participants described brush species becoming more aggressive and resilient,
with faster regrowth and reduced effectiveness of treatments.

Drought, Water Stress, and Erosion



Nearly all managers reported increasing drought severity and higher temperatures. These
conditions were associated with declining forage productivity, greater stocking pressure per
acre, and increased erosion.

Erosion and runoff were especially evident on slopes and degraded hillsides, where reduced
grass cover limited water infiltration. Several respondents emphasized that recent droughts
highlighted land degradation, with rainfall events producing runoff rather than supporting
vegetation recovery.

Changes in Human Populations and Extractive Industries

Interviewees reported social and economic change driven by shifts in human populations.
Several noted individuals moving into the country for recreation purposes, as well as increasing
extractive industry activities such as road and pipeline construction. Many described
long-established ranches as unable to remain economically viable, leading to land turnover and
consolidation or sale. Respondents noted a growing presence of landowners who don't live
full-time in the area, often purchasing smaller ranches primarily for recreation or hunting.
Interviewees believed these non-local landowners may lack rangeland management experience
and hold differing views than local ranchers on trees and shrubs. More specifically, there was a
perception that these non-local landowners viewed dense woody vegetation as good wildlife
habitat. In parallel, oil and gas (O&G) development was widely cited as a disruptive force, with
expanded roads, surface disturbance, and inadequate site reclamation contributing to
vegetation change and long-term land degradation. While some O&G operators were described
as collaborative, others were seen as prioritizing short-term cost savings over restoration,
increasing management burdens for landowners. Collectively, these trends were perceived as
complicating coordinated rangeland management and intensifying pressure on already
vulnerable working landscapes.

Regional-Scale Changes

Participants observed similar patterns of woody encroachment, impacts of drought and erosion,
and changes in human populations and industries at the regional scale, indicating that these
issues aren’t property-specific. Groundwater depletion, resulting in increased levels of salt in the
water, and impacts from O&G infrastructure, were noted as compounding issues, particularly
where land fragmentation reduced coordinated management across property boundaries.

Perceptions of Trees and Shrubs

Species Composition

Respondents identified a diverse assemblage of trees, shrubs, grasses, and cacti on their
rangelands. Mesquite was universally present and most frequently discussed by managers.
Other commonly cited plants included oak, salt cedar, hackberry, huisache, guajillo, prickly pear,
buffelgrass, and broomweed, among many others. For a full list of species, please refer to
Appendix B.

General Perceptions



Participants overwhelmingly characterized woody plant encroachment as a persistent and
intensifying management challenge, describing it as a never-ending situation in which grasses
and shrubs continuously compete for dominance. While respondents did not view complete
eradication as feasible or desirable, most emphasized the need to continually suppress shrubs
to favor grass production, acknowledging that some level of woody cover is unavoidable despite
sustained effort. Many perceived the problem as worsening over time, citing increased spread,
reduced effectiveness of herbicides, and the movement of shrub varieties into new areas that
are more resilient to herbicide and prescribed fire treatments. These challenges were
compounded in hot, dry rangeland systems, where investments in shrub control were viewed as
yielding limited and temporary returns due to lack of moisture and rapid reinvasion. Overall,
managers expressed the view that woody encroachment represents a chronic condition of arid
and semi-arid rangelands that requires ongoing, adaptive management rather than one-time
solutions.

Desired vs. Undesired Woody Plant Species

Managers consistently emphasized leaving some woody plants rather than complete
eradication. Many respondents viewed certain tree and shrub species, such as kidneywood and
guaijillo, as ecologically valuable when present in appropriate numbers and densities. These
benefits included:

Forage and supplemental nutrition for cattle and wildlife
Cover, shade, and temperature regulation for cattle
Nesting and escape habitat for birds and small mammals
Nitrogen fixation and soil fertility benefits

Ornamental value as landscape plants

However, species were considered undesirable when they formed monocultures, displaced
grasses, consumed excessive amounts of water, resisted control, or provided little nutritional
value for cattle and/or wildlife. Mesquite, prickly pear, greasewood, and broomweed were most
frequently identified as problematic when left unmanaged.

Tree and Shrub Management Practices

Management Approaches

Participants reported managing trees and shrubs on their rangelands for an average of 19
years. They use a suite of integrated management practices to accomplish this, including:

e Broad-scale mechanical methods (e.g., grubbing, bulldozing, root plowing, roller
chopping)
Targeted hand thinning (e.g., loppers, chainsaw)
Broadcast and individual plant chemical treatments (e.g., aerial and ground-applied
herbicides, stump treatments)
Prescribed fire
Pile burning



Many managers emphasized that no single treatment is sufficient. Instead, effective brush
management requires multi-year, adaptive strategies that respond to vegetation recovery and
climatic conditions.

Reasons for Use

Participants selected specific management practices based on a combination of cost efficiency,
demonstrated effectiveness, and site constraints. Many emphasized the need to maximize
limited financial and labor resources, favoring methods such as chemical treatments and
prescribed fire for their relative affordability, speed, and scalability, particularly on leased or
large-acreage properties. Effectiveness was a strong consideration, with managers prioritizing
practices proven to suppress woody plants, stimulate grass recovery, and deliver measurable
results over time, often through diverse multi-year treatments rather than single interventions.
The most effective treatments noted included broad-scale mechanical removal and chemical
application.

Brush Sculpting and Mottes

Rather than complete clearing, Texas-based managers in certain parts of the state (especially
those with native shrubland) described brush sculpting as a selective management approach
where some woody vegetation is retained while other brush is removed or suppressed. Some
interviewees described retained brush clusters, often called mottes, as useful for wildlife habitat,
shade for cattle, and structural diversity. These descriptions reflect how producers understand
and use brush sculpting to balance livestock, hunting, wildlife, and aesthetic goals.

At the same time, current scientific guidance does not support motte creation as necessary for
grassland obligate wildlife species (Andersen & Steidl, 2023; Plappert, 2024). While selective
retention of certain native brush species provides benefits for individual species such as the
Northern Bobwhite (James et al., 2015) when managed in appropriate densities and
configurations, mottes can also create ecological and economic risk when they include species
of concern or serve as concentrated seed sources. These risks are especially high when there
are adjacent areas of intact or recovering grasslands, which may be continually exposed to
woody plant recruitment from mottes. Interviewees relied on visual judgment for motte size and
spacing rather than formal measurement, with some landowners describing ideal motte size as
“half a pickup, up to the size of a pickup” and spaced “as far as you can throw a softball”. These
locally grounded rules of thumb are important to understand, but conservation delivery staff
should pair producer knowledge with site-specific ecological guidance on species composition,
density, encroachment risk, and long-term maintenance needs.

Future Practices

Interviewees expressed strong interest in emerging management technologies that could
improve targeting, reduce costs, and minimize unintended impacts of contamination and soil
disturbance compared to current practices. Drone-based applications were the most frequently
cited method, with participants highlighting their potential for precise herbicide placement along
fence lines, roads, drainages, and around desirable vegetation—areas where aerial spraying by
plane is imprecise due to drift, speed, or topographic constraints.



Several managers also described interest in expanded chemical brush suppression strategies,
including repeated low-dose applications, pelletized or hand-applied treatments, and
preventative approaches aimed at stopping woody regrowth before it requires large-scale
intervention. Others emphasized a preference for prescribed burning over heavy mechanical
disturbance where feasible, citing reduced soil disruption and better alignment with ecological
processes. Additional future practices of interest included smaller-scale, selective mechanical
tools (e.g., skid-steer or excavator-mounted grubbers) to remove young regrowth more
efficiently and using artificial intelligence to identify species and deploy treatments
autonomously.

Motivations for Management

Motivations for tree and shrub management were diverse and often interconnected, reflecting
both ecological objectives and livelihood considerations. A primary driver cited across interviews
was the desire to increase ground cover to improve water infiltration, enhance soil stability, and
support more reliable forage production. As one landowner stated, “Catching the rain, being
able to keep it on site and get benefits from it, that's what it all boils down to. That's the key
overarching thing.” Many participants emphasized that managing woody encroachment was not
simply about removal, but rather restoring functional balance in grassland communities to
optimize ecosystem processes and long-term land resilience.

In addition to forage production, respondents frequently identified wildlife habitat improvement
and broader biodiversity outcomes as central motivations. Landowners and managers described
motivations to create or maintain habitat conditions that support both game and non-game
species, often linking these goals to personal values as well as recreational benefits such as
hunting. For many, management decisions were guided by a stewardship ethic rooted in a
sense of responsibility for maintaining or improving land conditions over time. This is illustrated
by the following statement: “/ love making things better. It may not be perfect, but if it's under my
management, | want it to be the best that it can be.” This ethic was often reinforced by long-term
attachment to the land, with respondents expressing pride, enjoyment, and a desire to leave
their property in better condition for future generations.

Economic considerations, particularly with maintaining or increasing stocking rates and overall
ranch viability, also played a critical role in shaping management decisions. Interviewees
consistently noted that effective tree and shrub management contributes to increased forage
availability and, in turn, supports livestock productivity. As one manager stated,

“At the end of the day, | like to say this: no matter what happens, we are grass farmers.
We can turn grass into beef. We can't do that with a mesquite, can't do it with a skunk
brush, can't do it with a cholla, can't do it with any of that. | got to have the grass.”

At the same time, decisions about how to manage woody species were influenced by
operational constraints and personal values. For example, some land managers intentionally
selected chemical-free or low-input approaches to minimize soil disturbance, protect water
quality, and support wildlife, even when these methods required greater labor or time



investment. Additional motivations included improving water infiltration, reducing erosion
through the strategic use of cut brush, maintaining access to infrastructure and recreational
areas, and enhancing overall land productivity. Together, these findings highlight that
management motivations reflect a dynamic and often connected integration of ecological
function, economic necessity, and deeply held stewardship values.

Barriers to Management

Operational Barriers

Managers cited risk of residual herbicide contaminating equipment after use, non-target species
impacts, long-term ecological effects, and high drift in consistently windy conditions as major
barriers to using chemical control options. Even when chemicals were applied, respondents
emphasized uneven performance. For example, some mesquite types were described as
difficult to kill via aerial application. Plant stress also reduced uptake. Additionally, it was
mentioned that pelletized products could move downslope during rain events and cause
unintended damage to desirable grasses and other vegetation. These limitations created
hesitation to invest in chemical treatments when results were unpredictable or could create new
problems.

Mechanical thinning was frequently described as prohibitively expensive, especially given fuel
and operator costs: “Yes, cost is a barrier. For example, the dozing, root plowing, and raking is
running about $750 per acre. It's almost buying the ranch again. It's that expensive.”
Interviewees also mentioned how thinning was infeasible at scale on large, remote, or rugged
terrain. Several participants emphasized that without substantial financial assistance, these
treatments were largely out of reach, particularly for operations already facing tight margins.
Others noted that high upfront investment, combined with uncertainty about long-term
effectiveness, made mechanical approaches a risky choice compared to lower-cost or more
adaptable management options.

A primary concern for prescribed burning in certain parts of the state was the risk of losing
control of a fire, which was closely tied to fears of liability and other legal consequences,
especially in areas with fragmented ownership or nearby infrastructure. These concerns were
reinforced by strong social norms favoring fire suppression, where the use of prescribed fire can
be viewed negatively by neighbors. These norms create reputational risks and discourage
prescribed fire adoption. For example, “People get sued. The railroad starts fires, they get sued.
There was a guy that started some wildfires or some prescribed burns down south of Marfa, and
it got off him and burned down the neighbors, and there was huge lawsuits. It's never really
taken off. It's mostly negative connotation here.” Limited local capacity, including lack of access
to trained burn crews, equipment, or prescribed burn associations, further constrained
implementation. Time windows suitable to burn were described as increasingly narrow, with
drought often eliminating opportunities altogether since prescribed burns should only be
conducted under specific wind, humidity, and fuel conditions.

Programmatic Barriers



Several participants highlighted ongoing challenges with voluntary programs that incentivize
brush removal, particularly administrative delays and rigid requirements that do not align with
local conditions. Lengthy paperwork timelines can cause landowners to miss narrow treatment
windows, while standardized grazing deferment rules and treatment schedules often fail to
account for variable rainfall, forage availability, and existing stocking pressures. In
drought-prone systems, the expectation to rest pastures after treatment was viewed as
burdensome due to the loss of already scarce forage. Limited access to locally relevant
technical assistance further reduced confidence in program implementation. These findings
point to opportunities for NRCS and conservation delivery staff to improve program participation
by streamlining application processes, increasing flexibility in grazing and timing requirements,
expanding locally grounded technical support, and addressing the short-term economic
tradeoffs associated with program enroliment.

Future Management Support

Participants consistently emphasized that financial support is essential for adopting desired
management practices. Voluntary incentive programs that provide cost-share and direct funding
to conduct management were described as critical, with many noting that brush management
would be infeasible without financial assistance, particularly given poor short-term economic
returns and high upfront costs. Beyond existing programs, respondents expressed interest in
payments for ecosystem services as a way to better align land stewardship with economic
viability. Ideas given included receiving credits tied to viewshed value, dark skies, and
conservation of target wildlife species.

Technical assistance was also viewed as indispensable, especially with help navigating
assistance programs. Specific needs included help with developing management plans and
completing required paperwork associated with programs. Conservation agency staff from
NRCS and Texas Parks and Wildlife Department (TPWD) were often cited as valuable
resources who provide technical assistance to landowners.

Finally, some participants suggested recognition or tiered incentive systems that reward invasive
woody plant prevention and successful project completion. One interviewee provided an
example of developing a bronze, silver, and gold level where a participant would move up the
ranking based on successful project completion. Higher levels would provide landowners with
increased funding and assistance opportunities for invasive woody plant management. They
argued that layered support and acknowledgment of good land management could improve
participation, reduce risk, and sustain long-term conservation efforts.

Working with Neighbors

Collaborating with neighbors

Participants widely reported collaborating with neighboring landowners as a routine and
essential part of management, particularly for practices that require shared labor, coordination,
or risk mitigation. Prescribed burning was the most common collaborative practice.
Respondents emphasized that burns are rarely feasible without neighbor support, and that trust,



communication, and shared training are critical to preventing escapes and managing liability.
Collaboration also extended to mechanical treatments, such as sharing equipment or operators
across properties. Boundary and infrastructure coordination before and after management was
also mentioned. This included coordination on tasks such as fence realignment, cross-fencing
(which subdivides large pastures into smaller ones for livestock management actions such as
rotational grazing), and joint vegetation treatments along shared areas. Beyond operational
support, neighbors were described as important sources of informal knowledge exchange,
exposing interviewees to new techniques, tools, and approaches that could be adapted locally.

Communicating with neighbors

Participants described communication with neighbors as often being casual and
relationship-based, relying primarily on phone calls and occasional text messages rather than
formal meetings or written coordination. Most reported simply calling neighbors to discuss plans,
give advance notice, or request assistance related to prescribed burning, conducting wildfire
preparedness tasks, or sharing equipment. For higher-risk activities such as burning,
communication expanded to include advance notification of local volunteer fire departments,
sheriff’s offices, and other landowners in a wider geographic area, beyond those just adjacent to
the burn area. While day-to-day coordination remained local and low-tech, some respondents
also noted broader information exchange through social media or professional networks.

Communications

Correct Terminology

Across interviews, participants used brush management as the dominant term to describe the
control or reduction of unwanted trees and shrubs. The term was consistently described as
inclusive and practical, encompassing a wide range of woody plant species and methods.
Respondents emphasized that management accurately reflects reality, as brush is not
something that can be eliminated entirely, only continually managed. In some contexts, more
specific language was used, such as brush sculpting to describe the selective, patterned
removal that retains some brush habitat structure. Others referred to practices by method (e.g.,
“grubbing”) or by species (“fighting mesquite”), but these terms were generally understood as
subsets of brush management.

Information Sources

Landowners and managers reported receiving information from a broad, overlapping network of
sources. The TX A&M AgriLife Extension Service was frequently cited as an entry point for both
technical guidance and awareness of incentive programs. Many noted that extension agents
often connect them to subject-matter specialists when local knowledge is insufficient.
Universities and research institutes, especially regional organizations such as the Caesar
Kleberg Wildlife Research Institute (associated with Texas A&M-Kingsville) and the Borderlands
Research Institute, were described as trusted sources of science-based recommendations,
guidance, and applied research. Agencies, most notably NRCS and TPWD, also played a
central role by providing brush management planning assistance, technical advice, and



incentive program coordination. Additional sources included joint ventures, other ranchers, and
herbicide companies and applicators.

Regarding how the information was provided, participants typically cited seminars, conferences,
and online materials. Many respondents also placed a heavy emphasis on the value of
observing outcomes on neighboring ranches.

Trusted Information Providers

Trust was influenced by past experience, local knowledge, and hands-on credibility. Extension
agents, university researchers, and agency staff were widely trusted when they demonstrated
familiarity with local conditions and practical constraints. Respondents consistently trusted
individuals who had worked directly on ranches and understood both livestock and wildlife
objectives. Peer ranchers were also highly trusted, particularly those with firsthand experience
implementing particular management actions and dealing with unintended consequences.
Applicators and chemical sales representatives were sometimes trusted as technical resources,
especially when long-standing relationships existed and advice was perceived as practical
rather than sales-driven.

Preferred Information Delivery

Participants expressed interest in flexible, accessible, and on-demand learning formats that
accommodate busy schedules. Webinars (especially recorded sessions) were valued for
keeping up with emerging tools and issues, while in-person workshops were praised for their
regional relevance and opportunities for informal questions. Several interviewees suggested
night continuing education courses through colleges to reach working landowners who cannot
attend daytime programs. Practical educational materials, such as field guides with photos or
plant identification books, were also highlighted as effective tools for building foundational
knowledge. Finally, a few participants noted that broader cultural channels, including popular
media (e.g., TV and radio) and public figures (e.g., actors, artists, politicians), can help
normalize and amplify ecological concepts, potentially increasing interest and awareness
beyond traditional agricultural audiences.

Experiences with Agency Staff

Positive Experiences

Participants described positive experiences with conservation agencies as being driven by how
staff engaged with both landowners and the land itself. Interviewees appreciated agency
personnel who maintained a humble, curious approach, asked questions, acknowledged
site-specific variability, and avoided presenting one-size-fits-all solutions. Respondents
emphasized that local landscapes are highly heterogeneous, and they appreciated staff who
were willing to walk the land with them and create management options in close collaboration
with the landowner:



“They'll dive as deep as you want to. They'll come out and spend time with you on your
property and ask some questions. They'll give you guidance. They've been very
user-friendly.”

“The positives are just being hands-on, come out here and looking at things, going back
and making a plan, saying, ‘Okay, here's what we're going to hit first.” Seeing what we
have the ability to do.”

Other consistently cited factors were approachability and willingness to build long-term
relationships. Participants reported positive interactions with NRCS, TPWD, extension agents,
and conservation delivery professionals who were easy to work with and enthusiastic. Informal
interactions, such as shared meals after burns, repeated site visits, or ongoing conversations
helped build trust and mutual respect. Staff tenure also mattered a great deal. Agents who
stayed in a region over time were seen as more credible and effective because they understood
local conditions and producer constraints.

Respondents also valued hands-on knowledge and practical experience. Agency staff were
viewed most positively when they combined technical expertise with real-world understanding of
ranch operations, tradeoffs between livestock and wildlife management objectives, and
economic limitations. Positive examples of technical assistance included developing multi-year,
phased plans, prioritizing the most urgent problems first, adapting recommendations based on
observed outcomes, and offering alternative techniques informed by personal experience.
Conservation delivery professionals were especially praised for helping landowners understand
grazing distribution and stocking rates, livestock water placement, and habitat structure in ways
that benefited both cattle and wildlife:

“I've really enjoyed the interaction with the wildlife biologists. They'll actually come out
and drive the property with you, tell you about the grass and the brush and how the
different wildlife react to it or eat it, and talk about how we create more water sources. |
didn't realize how important it was to have the water dispersed all over the ranch. They
also will measure the rate of grass that grows on the ranch, and they'll give you stocking
recommendations of how many cattle to put on the ranch to have a healthy amount of
grass for them and for the wildlife.”

Finally, participants emphasized the importance of agencies acting as supportive service
partners rather than regulators. NRCS was frequently described as effective because it focused
on assistance, prioritization, and feasibility rather than enforcement or punishment.
Respondents appreciated flexibility, cooperation across agencies (e.g., NRCS supporting
TPWD-led burns), avoidance of political agendas, and staff who demonstrated genuine
commitment to outcomes and accountability. Trust ultimately depended on knowing who they
were working with and whether that person cared, understood the local context, and were willing
to help ensure successful, site-appropriate conservation outcomes:

“They've always kept the motto that they're a service agency, not requlatory. They don't
go actively pursue and punish ranchers that don't comply. They're a service agency, and



they try to stay true to that. It's been easy to work with them. | can't say that for all the
government agencies.”

Negative Experiences

Participants described negative experiences with conservation agencies as stemming primarily
from gaps in knowledge, limited practical experience, and impersonal interactions. The most
frequently cited issue was working with staff who appeared unfamiliar with the programs they
administered or lacked basic ecological literacy, such as the ability to identify dominant grasses
or understand site-specific drivers of wildlife and forage conditions. This was often compounded
by perceived overconfidence or arrogance, which was mainly observed from non-local or
higher-level staff, where recommendations were delivered as fixed prescriptions with little room
for dialogue:

“I've also been with the guys that come out and tell you, this is not doing this because of
this. Not only have they been wrong about what they were talking about, but just
adamant about it, and there was no room to have a conversation.”

Participants also expressed frustration with personnel who relied heavily on charts and models
rather than field observation, as well as those perceived as disengaged, unmotivated, or
focused solely on administering programs rather than improving land outcomes. High staff
turnover, especially within NRCS, was seen as eroding trust and continuity, forcing landowners
to repeatedly re-explain history, goals, and past treatments. They suggested that these
experiences could be improved through increased practical training, retention of experienced
personnel, and better transfer of institutional knowledge.

On the programmatic side, respondents highlighted frustration with delays between contract
enrollment and program start times, inflexible participation requirements (e.g., higher adjusted
gross incomes resulting in program ineligibility), and incentive structures that unintentionally
penalize people who are proactively managing brush while rewarding reactive or one-time
management actions or projects.

Application and Recommendations

Below we detail six actionable recommendations for conservation delivery professionals working
directly with landowners and managers to encourage invasive woody plant management
actions.

1. Lead with the Importance of Brush Management

Managers consistently framed brush management decisions through economic, ecological, and
operational lenses. Framing brush management as beneficial (e.g., protecting stocking rates,
improving water infiltration, and securing long-term productivity) aligns with owners’ and
managers’ stated motivations.

e Explicitly acknowledge financial and treatment benefits when proposing
interventions.



Many landowners are weighing high upfront costs against uncertain returns, so clearly
articulating both short- and long-term financial benefits is essential. This includes
recognizing cost concerns upfront and positioning treatments as investments in future
productivity rather than expenses alone.

Where possible, connect recommendations to available cost-share programs or
other funding opportunities.

Cost-share and other voluntary incentive programs can significantly reduce barriers to
adoption. Proactively linking recommendations to funding sources and helping
landowners understand eligibility can increase follow-through.

Quantify trade-offs (e.g., short-term grazing deferment vs. long-term forage gains)
using locally relevant examples.

Landowners respond strongly to concrete, place-based examples. Providing estimates
or case comparisons helps make trade-offs more tangible and supports more confident
decision-making.

Present management options as phased, adaptive strategies rather than one-time
solutions.

Participants consistently described management as ongoing and iterative. Framing
treatments as part of a longer-term strategy rather than a single event better reflects
ecological realities and aligns with how landowners approach stewardship.

2. Prioritize Humility, Field-Based Credibility, and Cooperative Planning

Trust was strongest when conservation agency staff demonstrated hands-on knowledge,
curiosity, and flexibility.

Spend time walking properties and asking site-specific questions before
promoting practices.

Landowners value professionals who take the time to understand their land firsthand.
This approach signals respect and leads to more tailored, effective recommendations.
Avoid presenting standardized best practices without local or property-level
context.

Generic recommendations can be perceived as disconnected from real-world conditions.
Adapting guidance to reflect local soils, weather patterns, and operational constraints
increases credibility and adoption.

Cooperatively develop phased brush management plans with clear checkpoints.
Developing brush management plans collaboratively with landowners helps build
ownership and accountability. Adopting a phased approach with clear checkpoints allows
for adjustments over time, where landowners can track progress and adapt their
management based on observed outcomes.

Incorporate local landowner knowledge (e.g., selective species spacing, regrowth
observations) into formal planning documents, if possible.

Landowners often have deep, place-based knowledge that can improve management
outcomes. Integrating this knowledge into formal plans reinforces its value and
strengthens the partnership.



e Provide follow-up and communication to position yourself as a long-term service
partner rather than a short-term program administrator.
Ongoing engagement builds trust and supports sustained management. Ask landowners
how often they’d like you to check-in with them and stick to that schedule. Regular
check-ins and long-term availability signal commitment beyond initial program
enroliment.

3. Clarify Wildlife, Livestock, and Ecological Objectives Explicitly

Participants emphasized that cattle production and wildlife management objectives are different,
but often interdependent. Management discussions should begin by clarifying what the
landowner is trying to achieve with retained woody vegetation, including whether their goals
relate to wildlife habitat, hunting, shade, aesthetics, livestock distribution, or a belief that full
brush eradication is unattainable. Conservation delivery staff should acknowledge these goals
while clearly distinguishing broader selective species management from motte creations and
retention.

e Discuss brush sculpting and motte retention as risk-managed decisions rather
than blanket wildlife habitat prescriptions.
Many landowners view brush sculpting as a way to balance livestock and wildlife goals.
However, conservation delivery staff should avoid reinforcing the idea that mottes are
broadly necessary for wildlife habitat. Instead, conversations should explain that some
native woody species may be beneficial in appropriate densities and locations, while
reinforcing that brush species within mottes require long-term maintenance needs so
they don’t invade adjacent grasslands. Properly setting expectations about these
increased maintenance requirements of mottes is essential.

e Help landowners identify which species should be retained, reduced, or
eradicated completely, based on local ecological context.
Selective species management depends on knowing which woody plant species, along
with their density and location, are beneficial, neutral, or problematic in a specific
ecoregion. Conservation delivery staff should pair landowner knowledge with locally
relevant ecological guidance to determine which species can be retained, where they
should be retained, and what density or configuration reduces encroachment risk.

e Use visual tools to show the difference between beneficial woody structure and
high-risk brush retention.
Photos, aerial imagery, field sketches, and before-and-after examples can help
landowners distinguish between intentionally managed native woody cover and mottes
or brush patches that function as seed sources. Visual tools can also show how grass
recovery, wildlife habitat, cattle access, and shade objectives can be balanced without
allowing species of concern to expand.

e Link grass recovery directly to improved water infiltration, reduced erosion, and
long-term drought resilience.
Connecting vegetation changes to broader ecosystem services reinforces the value of
proactive management. These links also align with landowners’ long-term concerns



about land productivity, forage availability, wildlife outcomes, and resilience during
drought.

e Respect producer decisions while emphasizing long-term maintenance and risk
mitigation.
Ultimately, the choice to maintain mottes or other selective species rests with the
landowner. Conservation delivery staff should avoid making producers feel blamed or
dismissed, even when recommending alternatives. A practical approach is to support
management where possible, communicate the ecological and economic risks of
retained seed sources, and help landowners develop a plan to monitor and treat new
woody plant growth early and consistently.

4. Advocate for Improve Voluntary Incentive Program Design

Barriers such as paperwork delays, inflexible grazing restrictions, and rigid timing windows for
management reduce participation. Reducing these barriers could provide a meaningful impact.

e Assist proactively with paperwork and program navigation.
Administrative complexity can discourage participation even when interest is high.
Providing hands-on support reduces the burden and helps ensure landowners can act
when conditions are right.

e Advocate internally for flexible timelines aligned with weather windows.
Weather variability is a major constraint for practices like prescribed fire and chemical
treatments. Programs that allow flexible and longer timelines to complete management
work are more likely to be used effectively and result in successful brush management.

o Help landowners prioritize practices to match available labor and financial
resources.
Many operations face limits on time, equipment, and labor. Prioritize actions that are
achievable by taking into account individual landowner constraints. This helps ensure
that recommended practices are successfully completed and that long-term
management persists after program support ends.

e Better align incentives with management persistence.
One-time payments may not reflect the ongoing nature of brush management.
Advocating for incentives to support follow-up treatments or maintenance can improve
long-term outcomes.

5. Leverage Peer Networks to Demonstrate Management Benefits

Managers rely heavily on neighboring ranchers and local networks. Peer-based demonstration
may be more persuasive than technical fact sheets alone. Conservation delivery professionals
should:

e Facilitate small, localized field days hosted by respected producers.
Trusted peers are often more influential than external experts. Seeing successful
practices firsthand increases confidence in conducting demonstrated practices and
reduces perceived risk.



Highlight successful treatments on comparable properties.

Landowners are more likely to adopt practices that have worked under comparable
conditions. Local examples make outcomes feel attainable.

Support coordination for prescribed fire and mechanical efforts across property
lines.

Collaborative efforts can reduce individual costs and risk and increase efficiency. They
also allow for management at scales that better match ecological processes. Consider
developing a local prescribed burn association if one does not exist, or connecting
nearby landowners who are doing similar work.

Strengthen existing peer-to-peer networks.

Informal knowledge exchange is already happening and can be amplified by identifying
and supporting local leaders, increasing visibility of local success stories, and
encouraging smaller, informal gatherings. Supporting these networks helps spread
practical insights more effectively by focusing on how things worked for neighbors rather
than telling landowners what to do.

Promote events via trusted information sources.

Outreach is more effective when it comes through familiar and credible channels. Identify
existing relationships by observing interactions or through conversations with current
landowners, then leverage these connections to increase participation and engagement
in local events.

6. Prioritize Recruitment and Retention of High Quality Conservation
Delivery Staff

Landowners and managers consistently cited the importance of retaining staff over time to
ensure credibility and effectiveness.

Recognize employee achievements in the field.

Field staff play a critical role in building relationships and delivering programs.
Recognition reinforces their value and supports morale.

Provide opportunities for advancement or salary increases.

Career growth and competitive compensation are key to retaining experienced staff.
Retention helps maintain continuity and trust with landowners.

Provide long-term professional development and learning opportunities.

This can keep conservation delivery professionals invested in their work and can
increase their efficiency and effectiveness in delivery conservation programs aimed at
promoting brush management. This could include providing opportunities to attend
continuing education courses related to their work or conferences.

Keep lines of communication open and recognize signs of burnout.
Conservation delivery roles can be demanding, particularly in large or understaffed
regions. Supporting staff well-being helps sustain high-quality engagement over time.
Consider providing additional mentorship opportunities, frequent check-ins between
supervisors and staff, and networking opportunities for conservation delivery
professionals with and across organizations.



Conclusion

Across interviews, Texas-based landowners and managers described brush management as an
ongoing process of balancing forage production, wildlife habitat, and economic viability. Many
did not view woody plants as inherently negative; rather, they distinguished between useful
woody cover maintained in appropriate densities and unmanaged brush that displaces grass,
increases water stress, and reduces carrying capacity. In this context, successful brush
management is best understood not as eradication, but as sustained, adaptive stewardship of
working landscapes.

The findings also show that landowners are often motivated to manage brush, but motivation
alone is not enough. High treatment costs, uncertain outcomes, drought, narrow burn windows,
liability concerns, labor limitations, and voluntary program requirements can all limit action,
especially when management requires repeated investment over time. Progress will depend on
aligning effective tools with flexible program design and locally grounded support with trusted
sources. Conservation delivery professionals can play a critical role by helping landowners
reduce risk, cooperatively develop phased management plans, strengthen peer learning, and
connect brush management to the outcomes landowners care about most: resilient ranching
operations, healthy wildlife habitat, and long-term land stewardship.
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Appendices

Appendix A. Tree and Shrub Management Interview Guide

Interview Participation

Thank you for agreeing to meet. This interview should take approximately 90 minutes. As a
reminder, we will be recording this conversation to allow us to easily compare all responses and
avoid misinterpretation.

The goal of this interview is to gain insight into the various factors that lead to you making tree
and shrub management decisions. These conversations will help us to create future targeted
communication products that will provide information to help land stewards and managers more
readily engage in tree and shrub management practices. We would be happy to share the final
results with you upon completion of the project.

Please check this box if you would like to learn about the results: []

If you checked the box above, please provide your email address here:

Your participation is voluntary and your responses will remain confidential. All write-ups of the
data will protect individuals’ identities by not including names or specific locations.

Your signature indicates that you have read and understand the information provided above and
that you willingly agree to participate. You can stop the interview at any time you wish.

Print Name

Signature Date




INTERVIEW GUIDE

Quick Interview Ground Rules

e Remember that you are the expert on the topic of tree and shrub management, that is
why we want to hear from you on this important subject. Please respond as honestly as
possible, there is no “right” answer.

e During the interview, | am not going to interrupt you and will remain as neutral as
possible by not agreeing or disagreeing with your responses. This is so we can avoid
any potential bias and allow you to provide us with the most accurate information to use
later on.

e Any questions before we begin?

(INTERVIEWER. MAKE SURE TO HIT RECORD!!!)

Background information
First, I'd like to get a better understanding of the operation you manage.

1) How long have you managed rangeland in this area?
2) (If applicable) How long has the rangeland you manage been with your family?
3) What are the primary uses of the rangeland you manage?

4) Do you use the rangeland you manage for any additional/secondary purposes?
Why/why not?
(Prompt: It doesn’t have to just be for livestock production, could be for hunting too,
either personal hunting use or leasing it to other hunters, family recreation, gas/oil/solar
production, etc.)

5) What general land changes (if any) have you noticed occurring on the rangeland you
manage since you got started?
(Prompt: ag practices, woody plants, water quality and availability, soils, weather, etc.)
a) What about throughout the surrounding area?

Opinions related to tree and shrub density
6) What is your general opinion about trees and shrubs moving onto the rangeland you
manage?
a) (Depending on what they say) Why do you feel this way?



7) When you think about the trees and shrubs on the rangeland you manage, what types of
species occur there?
a) Which of these species do you want on your rangeland?
i)\Why?
b) Which of these species don’t you want on your rangeland?
i) Why?
¢) Which unwanted species do you currently manage for prevention or removal?
i) Which would you like to manage for prevention or removal but are not
right now?
i)  Why not?
d) lIs there a term that you use to describe all the trees and shrubs that are
unwanted? (Prompt: Like encroaching brush?)

1) For the rest of the interview, please think about the tree and shrub
species that you don’t want on the rangeland you manage when
answering our questions. If you think of a particular species for one of the
questions, please let me know. I'm also going to try to use the term you
mention throughout, but if | use tree/shrub please know that | mean
(TERM).

We define tree and/or shrub management as any practice that removes or prevents the spread
of unwanted tree/shrub species. This can include practices such as prescribed burning,
mechanical control, chemical control, grazing management, and others.

Tree and shrub management practices

(IF THEY INDICATED IN Q7C THAT THEY MANAGE TO REMOVE TREES/SHRUBS,
PROCEED WITH QUESTION SET. IF THEY DON’'T MANAGE, SKIP TO Q15.)

8) Why did you start managing to remove or prevent trees and shrubs in the first place?
a) How long have you been managing trees and shrubs on the rangeland?
b) Are there any visual indicators you look for that prompts you to begin tree/shrub
management?
i)  (Prompt): Cattle behavior, tree size, tress/shrubs on neighboring property,
lose of forage production, etc.
i)  (If applicable): Could you show me these indicators on the rangeland after
the interview?
c) What motivates you to continue managing trees and shrubs?
i) Are the visual cues you look for during retreatment different than the
visual cues you look for during initial treatment?

9) What specific tree and/or shrub removal practices do you currently use on the rangeland
you manage?
a) Why do you use these specific practices?
b) How frequently do you use each of these practices?
c) Do you work with neighbors on any of your management practices?



i) How do you work together?
ii)  How do you communicate with your neighbors when planning these
management practices?

10) Now I'd like you to think about other landowners and managers in your area and how
they manage their trees and shrubs.
a) What tree and shrub management practices are they using?
b) If you were to tell neighbors that are not currently managing their trees why it's
important to manage trees and shrubs early, what would you tell them?

11) Have you stopped using certain tree or shrub management practices that you used to
use in the past?
a) If so, why are you no longer using these practices?

12) What are the tree and/or shrub management practices you would like to use, or would
like to explore using in the future, but are not using currently?
a) What is the single greatest barrier that stops you from doing this work?
i) Are there any other factors that prevent you from doing this work?
b) What type of help or support would you need to do these specific practices in the
future?

13) What tree and/or shrub management practices do you all feel are most effective on the
rangeland you manage?

14) What would motivate you to start managing when there are little to no trees or shrubs
visible?

15) (ONLY ASK Q15A/B IF THEY ARE NOT ENGAGING IN ANY MANAGEMENT):
a) Why don’t you manage to prevent or remove trees and/or shrubs?
i)  (Prompt): Incompatible goals, too much work, cost, lack of technical
assistance
b) Is there anything that would motivate you to begin management to remove trees
and shrubs?

Communications around tree and shrub management for prevention/removal

16) If you were new to managing trees and shrubs, what piece of information would be the
most helpful to know before beginning management?

17) What is the best method of providing information to landowners who are not currently
managing trees and shrubs on their rangeland?

18) Where do you or other landowners/managers in the area typically go for information
about tree and/or shrub management for prevention and removal?



19) How would you like to receive information on tree and/or shrub management in the
future?
(Prompt: Who should it come from? What format should it take?)

20) Who do you trust to provide useful information about tree and shrub management?

21) If you've had a positive experience working with someone from a conservation agency,
what did they do to make that experience positive?

22) If you've had a negative experience working with someone from a conservation agency,
what did they do to make that experience negative?
a) (If needed) Is there anything they could have done to make it better?

Thank you for your time. Is there anything else that you would like to add?
Do you have any questions or clarifications that | can address?

(If applicable: Go into the field to see visual indicators post-interview. Ask permission to take
pictures.)



Appendix B. Full List of Trees, Shrubs, Grasses, and Cacti Found on
Interview Respondent Rangelands

Trees

e Mesquite
Oak
Salt cedar
Junipers
Ash
Willow
Cottonwood
Mexican walnut
Texas peach
Lime
Pear
Guayacan

e Hercules club
Shrubs

Hackberry (Granjeno)
Texas persimmon (Chapote)
Huisache (sweet acacia)
Blackbrush acacia
Texas sage (Cenizo)
Catclaw acacia
Catclaw mimosa
Creosote bush
Little leaf sumac
Fourwing saltbush
Oreganillo
White thorn acacia
Vachellia acacia
Greasewood
White brush
Prickly brush
Coyaotillo
Guaijillo acacia
Southwest Bernardia
Texas Kidneywood
Coma
Tar brush
Brazilian bluewood

e Blue brush
Grasses//flowering plants

e Yucca



Cacti

Broomweed
Kleberg Bluestem
Buffelgrass
Guinea grass
Bermuda grass
Goldenrod
Ragweed

African rue

Blue grama
Lehmann's lovegrass
Tanglehead
Locoweed

Texas wintergrass
Cockleburs

Prickly pear cactus
Cholla cactus
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