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Executive Summary 
Pima County, part of a larger region known for its high biodiversity, harbors many unique 

species and ecological communities across its iconic landscapes. These natural resources are 

threatened by invasive, nonnative plants that out-compete native plants, alter ecosystem 

processes, and degrade wildlife habitat. The Pima County Multi-Species Conservation Plan 

(MSCP) outlines conservation measures that the County is undertaking to preserve and 

enhance 44 plant and animal species of conservation concern and their habitats. The MSCP 

commits Pima County and the Regional Flood Control District (County collectively) to collect 

monitoring observations on and prepare a database for 15 to 20 of the most important invasive 

plant species that all appropriate County staff and cooperators should be able to identify during 

vegetation monitoring occurring in the Preserve network.  This protocol provides information 

on 25 invasive plants that are a priority for monitoring and management across Pima County 

conservation lands, and lays out a process by which the County will monitor them. 

Recommendations for prioritizing management actions are also included. 

The purpose of this protocol is to create a process by which Pima County can: 

1. Detect the spread of the most harmful invasive plants into new areas;  

2. Detect new invasions early when they can be controlled more easily;  

3. Store and share data on invasive plant occurrences across departments in a 

geodatabase that can be used to inform the development of management plans and 

the coordination of invasive plant control efforts, where appropriate and feasible. 

 

To narrow down the long list of invasive plants known to occur in and around Pima County into 

a short list of the most important species for monitoring and management, we consulted with 

partners within and external to Pima County departments to get feedback on selected species, 

and reviewed other available resources including reports, field guides, and other databases. As 

part of our justification, we focus largely on invasive plants that are the most likely to impact 

vegetation and ecological processes such that they can lead to an ecosystem type conversion 

(e.g., buffelgrass increases fine fuel loads and increases fire frequency, which leads to the 

mortality of native vegetation while perpetuating the spread of buffelgrass, thus changing the 

ecosystem from desert or thornscrub to a nonnative-dominated grassland). Our assumption is 

that the conversion of ecosystem types would trigger direct and indirect negative impacts to 

covered species and their habitats. We also incorporate all 10 focal species of the Sonoran 

Desert Cooperative Weed Management Area (SDCWMA), a partnership led by the Arizona-

Sonora Desert Museum that strives to focus on species that local partners are concerned about 

the most. Finally, several species included in this protocol are designated as noxious weeds by 

the state of Arizona. 

tƛƳŀ /ƻǳƴǘȅΩǎ ŜŎƻƭƻƎƛŎŀƭ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ό9atύ ǎǳǇǇƻǊǘǎ ǘƘŜ a{/t ōȅ ǘǊŀŎƪƛƴƎ ŜŎƻƭƻƎƛŎŀƭ 

conditions, stewardship effectiveness, ŀƴŘ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ŎƻǾŜǊŜŘ ǎǇŜŎƛŜǎ ŀŎǊƻǎǎ ǘƘŜ /ƻǳƴǘȅΩǎ 

conservation lands. Under the MSCP, the EMP is required to develop a protocol that addresses 
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surveillance for the presence of invasive plants. The EMP will accomplish this by: leveraging 

data collected at long-term plots for soils and vegetation monitoring; collecting invasive plant 

data opportunistically while carrying out other monitoring protocols, property assessments, 

and other operations in-the-field; utilizing data collected by other organizations that are freely 

available online; through regular communications with partners at the local, state, and federal 

levels.  

Although the EMP collects data in support of the MSCP, other Pima County departments, 

primarily the Pima County Regional Flood Control District (RFCD) and Natural Resources, Parks 

and Recreation (NRPR), also collect data on invasive plant occurrences. The EMP does not 

directly implement invasive plant control. In contrast, both RFCD and NRPR have invasive plant 

management responsibilities with multiple on-going projects across the County lands that they 

manageΦ ¢ƻ ƘŜƭǇ ŦŀŎƛƭƛǘŀǘŜ Řŀǘŀ ǎƘŀǊƛƴƎ όƛΦŜΦΣ ƎŜǘ 9atΩǎ ƻōǎŜǊǾŀǘƛƻƴǎ ǘƻ bwtw ŀƴŘ wC/5 ǎƻ 

managers can use those data to implement control strategies) EMP is developing a 

geodatabase where these data can be stored and viewed. Furthermore, the EMP is working 

ǿƛǘƘ ǘƘŜ /ƻǳƴǘȅΩǎ DL{ ǘŜŎƘƴƛŎŀƭ ǘŜŀƳ ǘƻ ŎǊŜŀǘŜ ŀƴ ŀǳǘƻƳŀǘŜŘ ǎŎǊƛǇǘ ǘƘŀǘ ǿƛƭƭ ƳŀƪŜ ǘƘŜǎŜ Řŀǘŀ 

available to the relevant managers on a daily basis. These procedures and processes are meant 

to ensure that County land managers are kept up to date on the most current status of invasive 

plant occurrence on County lands, particularly as it relates to any emerging threats warranting 

rapid response. 

Our recommendations to managers include developing a strategic management plan for 

tackling invasive plants. Treating new infestations early is likely to save time and money in the 

long run. Plans should have clearly defined objectives, but be flexible to allow for 

improvements when new information becomes available. Partnerships, cross-boundary 

collaboration, and volunteers will likely continue to be critical elements of success. We 

recommend maintaining an ad hoc, interdepartmental working group focused on invasive 

plants to help provide a forum for discussion among staff at OSC, RFCD, and NRPR. 

To help County managers develop robust control strategies, we present information about each 

of the invasive plants highlighted in this report, what ecosystems they are known to invade, 

what their general status is, as well as particular County conservation lands where they have 

been observed. We also describe the key resources associated with several covered species, 

and which invasive plants may pose the most immediate threat to their habitats. Other portions 

of this protocol which may be of use to managers are a list of operational and logistical 

considerations for prioritizing treatments, and the identification of existing resources on 

developing invasive plant management plans and criteria for selecting the highest priority 

species on which to focus. The bibliography also provides some additional management 

resources that may be useful. 
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Background  
Nonnative invasive plants and their detrimental impacts on naturally functioning ecosystems 

across the landscape are an increasing threat to native plants and wildlife worldwide. They can 

out-compete native plants, alter ecosystem processes such as fire and nutrient cycling, and 

affect food web structure. Invasive plant infestations can also bring about economic impacts by 

affecting recreational experiences, agricultural production, and increasing fire hazards in 

housing developments, industrial areas and on military bases. Pima County has highlighted 

management of invasive plants, specifically buffelgrass, as critical to the conservation of the 

diverse and unique ecological communities of the region. Monitoring is needed to inform 

management. It is the means by which County staff can detect invasive plants, track their 

movement over space and time, and assess the threats they pose to valued resources. This 

document lays out the protocol that Pima County staff will follow as it carries out its 

commitments for invasive plant monitoring, as described in the Pima County Multi-Species 

Conservation Plan (MSCP).  Furthermore, this protocol provides land managers in Pima County 

with information intended to help them make effective management decisions given the large 

scope of the invasive plant problem, the vast area covered by County preserves, and the limited 

resources available to apply towards this issue. 

By implementing the MSCP, Pima County remains in compliance with the Endangered Species 

Act through its Section 10 Incidental Take Permit issued by the US Fish and Wildlife Service 

(USFWS) in 2016 (Pima County 2016). The MSCP covers 44 species (covered species) that are 

federally listed as threatened or endangered, or otherwise recognized as species of 

conservation concern due to factors such as their limited distribution and risk of rapid decline 

due to threats like habitat destruŎǘƛƻƴΦ ¢ƘŜ a{/t ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŀǎ ǇŀǊǘ ƻŦ tƛƳŀ /ƻǳƴǘȅΩǎ 

broader Sonoran Desert Conservation Plan (SDCP), in which a stated goal is to ensure that the 

Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ƴŀǘƛǾŜ Ǉƭŀƴǘǎ ŀƴŘ ŀƴƛƳŀƭǎ ŎƻƴǘƛƴǳŜ ǘƻ ƻŎŎǳǊ ƻƴ ǘƘŜ /ƻǳƴǘȅΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ƭŀƴŘǎΦ 

The species covered under the MSCP include amphibians, birds, fish, mammals, reptiles, and 

plants. For many of these species, invasive plants and their associated impacts are a major 

threat to their persistence.  

tƛƳŀ /ƻǳƴǘȅΩǎ ŜŎƻƭƻƎƛŎŀƭ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ό9atύ ƛs a crucial part of the MSCP because it 

allows the County to track ecological conditions, the effectiveness of its stewardship, and the 

status of covered species across County conservation lands.  Under the MSCP, the EMP is 

required to develop a protocol that addresses surveillance for the presence of invasive plants 

across County conservation ƭŀƴŘǎΦ  !ŘŘƛǘƛƻƴŀƭƭȅΣ tƛƳŀ /ƻǳƴǘȅΩǎ a{/t ƛŘŜƴǘƛŦƛŜǎ ŀ ǎŜǘ ƻŦ ŎƘŀƴƎŜŘ 

circumstances that could potentially arise and that would impact covered species or their 

habitats (Table 7.1, Pima County 2016). Several of these changed circumstances are related to 

the potential impacts caused by invasive plants. Changed circumstances will be discussed in 

further detail later in this report ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ /ƻǳƴǘȅΩǎ ǇƻǘŜƴǘial responses to these problems. 

As stated in Table A-2 of the MSCP, the EMP has committed to developing a database for 

recording species observations for 15-20 of the most important invasive species that all 

appropriate County staff and cooperators should be able to identify. These invasive plants are 
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to be surveyed for in and around all long-term monitoring plots at the same time as vegetation 

monitoring. Furthermore, the County has committed to assisting local, state, and federal 

partners in Pima County with mapping and monitoring buffelgrass. This protocol addresses 

these commitments, but also goes beyond them by: including additional opportunities for 

collecting field data; utilizing field data collected by other individuals and organizations; 

providing an assessment of 25 species that are a high priority for management; providing a list 

of key resources and associated geographic areas that are critical for MSCP covered species and 

should ideally be protected from invasive plants; and providing a list of operational and 

logistical considerations to help inform prioritization of management projects. The EMP is 

providing these additional data, recommendations, and considerations in an effort to assist the 

CountyΩǎ orchestration of a management response to invasive plants on more than 250,000 

acres of conservation lands and other County-owned properties, which is very difficult given 

limited resources. As conditions change on-the-ground and new information about the impacts 

of invasive plants on MSCP covered species are discovered, this protocol may, and should be, 

updated. 

Purpose 

The purpose of this protocol is to create a process by which Pima County can: 

1. Detect the spread of the most harmful invasive plants into new areas;  

2. Detect new invasions early when they can be controlled more easily;  

3. Store and share data on invasive plant occurrences across departments in a 

geodatabase that can be used to inform the development of management plans and 

the coordination of invasive plant control efforts, where appropriate and feasible. 

Ecosystems of Pima County 

The ecological requirements for the persistence, spread, and harm posed by invasive plants 

varies from species to species, and are dependent on site-specific conditions. To help guide 

treatment and monitoring efforts, it is helpful to understand what ecosystems occur in Pima 

County, and which of them an invasive plant is most likely to impact. The table below 

summarizes major ecosystems that occur in Pima County (Dimmit 2000). The upland systems 

are considered biomes, as described by Dimmit (2000). The riparian zone includes many 

different riparian vegetation communities owing to the great diversity of vegetation types that 

occur in riparian zones across elevations and latitudes (Dimmit 2000). The upland ecosystems 

have been stratified by elevation as a proxy for biome-level plant communities to structure 

ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǎƻƛƭǎ ǎŀƳǇƭƛƴƎ ƛƴ bt{Ωǎ ƭƻƴƎ-term monitoring protocol for parks in the Sonoran 

Desert Network (Hubbard et al. 2012), which Pima County has adapted for its own use 

(Gicklhorn 2020). This design will allow the County to analyze change over time in each upland 

ecosystem type individually (Figure 1). While these broad delineations are helpful for analyzing 

vegetation change in the context of other environmental factors (e.g., climate, land use, etc.), 

the reality on-the-ground is that plant communities are more complex, with transition zones of 

overlapping vegetation types that do no adhere to strict elevation boundaries. For finer-scale 

classifications of ecosystem types, see Ecological Site Descriptions produced by the Natural 
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Resources Conservation Service 

(https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/ecoscience/desc/).  

Table 1. Ecosystems of Pima County with notes on the elevations at which they are typically found, 
vegetation characteristics, and natural disturbance regimes.  

Ecosystem Approximate 
Elevation (ft) 

Plant Community Characteristics Disturbance Regimes 

Desert 0 ς 2,500 Cacti; annual grasses and forbs; 
some shrubs (mesquite, acacia, 
creosote bush) but not dense 

Low fire frequency, drought 
maintains considerable open 
space around most plants 

Thornscrub 2,500 ς 3,700 Shares many of the same species 
found in Desert but with more 
succulents, more shrubs, and 
fewer herbaceous species and 
annuals; agave, yucca, and 
paloverde more common 

Low fire frequency, drought-
resistance is high 

Semi-desert 
grassland 

3,700 ς 4,500 Perennial short- and mid-grasses; 
annuals; occasional shrubs and 
trees 

High frequency fire is important 
for maintaining grassland 
characteristics, drought reduces 
perennial grass cover, infrequent 
prolonged freezing can affect 
mesquite 

Interior 
chaparral 

3,700 ς 4,500 Dense shrubs including 
manzanita and shrub live oak 

Fires are stand-replacing and 
occur on average every 125 years 
(Fryer et al. 2012), drought can 
exacerbate fire 

Madrean 
evergreen 
woodland 

4,500 ς 6,000 Oak, pinyon pine, juniper; 
perennial grasses  

Low severity fires common with 
stand replacing fires occurring 
every 65 years on average (Fryer 
et al. 2012), drought can 
exacerbate fire 

Xeric 
riparian 

0 ς 6,000 Some species similar to adjacent 
uplands but more dense and 
robust life forms; woody species 
may include mesquite, desert 
willow, netleaf and desert 
hackberry, paloverde, oak, and 
desert broom 

Intermittent flooding; fire 
regimes influenced by those in 
adjacent uplands and the plant-
scouring action of flooding that 
may decrease fuel continuity; 
drought 

Mesic 
riparian  

0 ς 6,000 Variable; may be herbaceous-
dominated (sedges, cattails), 
woody-dominated (cottonwood, 
DƻƻŘŘƛƴƎΩǎ ǿƛƭƭƻǿΣ ƳŜǎǉǳƛǘŜΣ 
velvet ash, walnut, netleaf 
hackberry), or mixed 

Seasonal or more frequent 
inundation with flooding 
common; fire regimes highly 
variable depending on vegetation 
structure and composition, and 
influenced by fire regimes in 
adjacent uplands; drought effects 
are moderated by available water 
including shallow groundwater 
where present 

https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/ecoscience/desc/
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Figure 1. Geography of terrestrial biomes across eastern Pima County. Categorization uses elevation 
as a proxy for biome, as presented in Hubbard et al. (2012). Corresponding elevations are listed in 
Table 1. CƻǊ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎ ƛƴ tƛƳŀ /ƻǳƴǘȅΣ ǎŜŜ wC/5Ωǎ wŜƎǳƭŀǘŜŘ wƛǇŀǊƛŀƴ Iŀōƛǘŀǘ 
Mitigation Standards and Implementation Guidelines 
(https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Environmental%20Quality/
Water/Stormwater/2011_RFCD_RiparianHabitatProtectionMitigationGuidelines.pdf). 

Assessment of Current Management Programs and Procedures 

²ƘƛƭŜ ǘƘŜ /ƻƴǎŜǊǾŀǘƛƻƴ {ŎƛŜƴŎŜ 5ƛǾƛǎƛƻƴ ƻŦ tƛƳŀ /ƻǳƴǘȅΩǎ hŦŦƛŎŜ ƻŦ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ŀƴŘ 

Conservation houses the EMP and is responsible for compliance monitoring under the MSCP, 

the management of invasive plants on County conservation lands is undertaken by other Pima 

County departments. The Natural Resources, Parks and Recreation (NRPR) department 

manages most of the County-owned parks, trails, preserves, rangelands, and grazing leases. 

https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Environmental%20Quality/Water/Stormwater/2011_RFCD_RiparianHabitatProtectionMitigationGuidelines.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Environmental%20Quality/Water/Stormwater/2011_RFCD_RiparianHabitatProtectionMitigationGuidelines.pdf
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Among many other responsibilities, staff at NRPR coordinate and lead invasive plant removal 

projects on the lands they oversee, primarily on fee-lands. For example, NRPR is currently 

developing a long-term strategic plan for invasive plant species management across County 

open space lands, including a summary of the invasive plant efforts of County open space lands 

over the last 20 years, creation of an application targeting real-time reporting of invasive 

species mapping, removal, and monitoring, as well as creation of a functional, accessible, and 

long-term central database for management and monitoring of invasive species. Additionally, 

the Pima County Regional Flood Control District (RFCD) engages in invasive plant monitoring 

and removal projects in their efforts to protect and enhance floodplain function across a 

sizeable network of floodplains, constructed restoration projects, and open space lands.  

Projects are generally focused on minimizing flood and fire risk while providing habitat for 

native species and passive recreational opportunities for people.  The District is currently 

developing a floodplain management plan for unincorporated lands in Pima County. Among 

many objectives, the plan includes invasive species management. 

Due to the complex nature of designing and implementing floodplain projects and limitations 

on staff resources, RFCD accomplishes much of its restoration project work with professional 

contractors, but uses NRPR Operations Division staff, contractors, and groups such as the 

Arizona Conservation Corps and the Pima County Summer Youth Group for land management 

actions including invasive species removal. Just recently, the RFCD received a large grant from 

the Arizona Department of Forestry and Fire Management for invasive plant species control on 

County-managed lands, particularly targeting monitoring and re-treatment of known 

infestations. 

In addition to work organized and done by County field staff, NRPR regularly engages the public 

in volunteer projects. For example, a stakeholder citizen group called the Sonoran Desert 

Weedwackers meets three times per month to conduct invasive plant removal in and around 

the Tucson Mountain Park. NRPR staff provides tools and equipment, education on plant 

identification and safe removal techniques, and works with the group in-the-field on projects 

taking place on County property. Pima County collaborates with Tucson Clean and Beautiful to 

allow volunteer groups access to County-owned lands for invasive species removals, but these 

groups must demonstrate trained expertise and function relatively autonomously. As with 

RFCD, NRPR also hires youth corps work groups (i.e., Arizona Conservation Corps) that spend a 

portion of their time on invasive plant removal.  

Despite the opportunities County staff seize to engage in invasive plant removal, staff 

availability for this is limited as they have multiple responsibilities and a large geographic area 

with substantial area of remote and rough terrain. Although the County actively seeks funding 

opportunities that can support invasive plant removal, such as the grant mentioned above, 

challenges related to limited staff availability and the large scope of the invasive plant problem 

will most likely remain, making sustained progress slow and difficult. Nonetheless, efforts are 

being made to improve strategies for managing invasive plants on County lands. 
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Many agencies, individuals, and organizations in Pima County are struggling with invasive 

plants, which spread in response to ecological conditions and without regard to jurisdictional or 

land ownership boundaries. The Southwest Vegetation Management Association (SWVMA) is a 

statewide organization that focuses on invasive species ecology, inventory, and management. 

The Sonoran Desert Cooperative Weed Management Area (SDCWMA) is a partnership that 

responds to the need for better coordination of invasive plant management across the local 

landscape. Pima County is one of several entities partnering with the SDCWMA.  

In addition to on-the-ground removal tactics and monitoring, the County has other tools to help 

address the threats posed by invasive plants. Since the development of the SDCP, Pima County 

has implemented a number of policies and plans for protecting native plant communities in situ 

as well as those that address invasive plants. These policies avoid and minimize disturbances, 

promote use of native species in landscaping, institutionalize processes for monitoring and 

managing invasive plants, and give the County authority to take action in instances where 

invasive plants on private land create a public health hazard.  

The SDCP policies and plans can be divided into two categories: those that address threats 

ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǊŜǎǇƻƴǎŜ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ ǇǊŜǎŜǊǾŜ ƴŜǘǿƻǊƪΣ ŀƴŘ ǘƘƻǎŜ ǘƘŀǘ ƻǳǘƭƛƴŜ ǇǊƻŎŜŘǳǊŜǎ 

for avoidance and minimization of impacts associated with County projects outside of the 

preserve network (Table 2). 

Table 2. Formalized rules and procedures for addressing invasive plants in unincorporated Pima 
County. 

Title Summary More Information 

Threats monitoring and response inside the preserve network 
 

Buffelgrass 
Control: Standard 
Operation 
Procedure No. 
2009-02 

Outlines procedures County staff shall 
follow to detect, map, and treat 
buffelgrass. 

See Appendix A 

Cienega Creek 
Natural Preserve 
Management 

Currently under revision. Existing plan 
calls for the development of a 
cooperative program that includes 
monitoring for invasive plants and 
wildlife. 

https://webcms.pima.gov/c
ms/one.aspx?pageId=65706 

Floodplain 
Management Plan 

Development of this plan is currently 
underway. The plan will integrate 
riparian habitat preservation and 
restoration into operations designed to 
protect public safety and prevent flood 
damage. 

https://webcms.pima.gov/c
ms/One.aspx?portalid=169&
pageId=450475 

https://webcms.pima.gov/cms/one.aspx?pageId=65706
https://webcms.pima.gov/cms/one.aspx?pageId=65706
https://webcms.pima.gov/cms/One.aspx?portalid=169&pageId=450475
https://webcms.pima.gov/cms/One.aspx?portalid=169&pageId=450475
https://webcms.pima.gov/cms/One.aspx?portalid=169&pageId=450475
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Title Summary More Information 

Range 
Management 
Standards and 
Guidelines 

Describes standards, guidelines, and 
procedure for how the County will 
manage ranch properties sustainably 
and as an important part of MSCP 
implementation. 

https://webcms.pima.gov/c
ms/one.aspx?portalId=169&
pageId=41864  

Restoration Plans RFCD has and continues to develop 
restoration plans at several sites within 
ŀƴŘ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ 
Conservation Lands System. 

https://webcms.pima.gov/c
ms/one.aspx?portalId=169&
pageId=57629 

Avoidance of disturbance and minimization of impacts associated with County projects 
outside the preserve network 

Plant Materials 
Salvage and 
Selection for Pima 
County Projects: 
Administrative 
Procedure No. 51-
3 

Establishes a procedure for plant 
selection and salvage for projects 
constructed by Pima County to ensure 
compliance with state and local 
requirements, and to provide a unified 
approach for use of native plants. 
Directs staff to SOP 2009-02 for 
management and control of invasive 
plants, including fountain grass and 
Sahara mustard. 

https://webcms.pima.gov/U
serFiles/Servers/Server_6/Fil
e/Government/Administrati
on/Administrative%20Proce
dures/51-
3%20Plant%20Salvage,%20S
election%20for%20County%
20Projects.pdf  

Buffelgrass 
Control: Standard 
Operation 
Procedure No. 
2009-02 

Outlines procedures County staff shall 
follow to detect, map, and treat 
buffelgrass. 

See Appendix A 

Noxious and 
Invasive 
Vegetation on 
DOT Projects: 
Standard 
Operation 
Procedure No. 
201-01 

Provides a cost effective procedure for 
removing buffelgrass, fountain grass, 
and other target invasive plants in areas 
of the right-of-way for all 
transportation Capital Improvement 
Program (CIP) projects regardless of 
size. 

https://webcms.pima.gov/U
serFiles/Servers/Server_6/Fil
e/Government/Transportati
on/Standard%20Operating%
20Procedures/SOP201-
01_Noxious_and_Invasive_V
egetation_on_DOTProjects.p
df  

Community 
Participation and 
Mitigation: Pima 
County Zoning 
Code Chapter 
10.56 

Requires that all transportation projects 
include the application of the 
Environmentally Sensitive Roadway 
Design Guidelines. Guidelines include a 
list of invasive plants that are not 
allowed for use in post-construction 
revegetation. 

https://webcms.pima.gov/U
serFiles/Servers/Server_6/Fil
e/Government/Transportati
on/Roadway%20Design/Envi
ronmentallySensitiveRWY/ES
R-
WebsiteDocumentGuideline
swith4dmemo.pdf  

Native Plant 
Salvage on DOT 

Outlines a procedure by which Pima 
County DOT will minimize impacts to 

https://webcms.pima.gov/U
serFiles/Servers/Server_6/Fil

https://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=41864
https://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=41864
https://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=41864
https://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=57629
https://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=57629
https://webcms.pima.gov/cms/one.aspx?portalId=169&pageId=57629
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Administration/Administrative%20Procedures/51-3%20Plant%20Salvage,%20Selection%20for%20County%20Projects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP201-01_Noxious_and_Invasive_Vegetation_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Roadway%20Design/EnvironmentallySensitiveRWY/ESR-WebsiteDocumentGuidelineswith4dmemo.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP809-01_NativePlantSalvage_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP809-01_NativePlantSalvage_on_DOTProjects.pdf
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Title Summary More Information 

Projects: Standard 
Operation 
Procedure No. 
809-01 

existing vegetation and provide 
opportunities for native plant salvage. 
Requires the removal and disposal of 
invasive plants prior to salvage where 
they will be impacted by salvage 
activity. 

e/Government/Transportati
on/Standard%20Operating%
20Procedures/SOP809-
01_NativePlantSalvage_on_
DOTProjects.pdf  

Private 
Landscaping 
Additions to the 
Right-of-Way: 
Standard 
Operating Policy 
and Procedure No. 
670.03 

For private landscape additions on 
public right-of-ways, requires private 
entities to include in their landscape 
plans the approximate locations of 
invasive species, treatment schedule, 
and treatment type. 

Appendix B 

Removal of 
Rubbish, Trash, 
Weeds, Filth and 
Debris: Pima 
County Code, Title 
7, Chapter 33; 
Ordinance No. 
2008-117 

Identifies buffelgrass as a weed subject 
to regulation. Allows the County the 
authority to issue property owners in 
unincorporated Pima County an 
Opportunity to Correct, seek a court 
injunction, or abate the property when 
buffelgrass poses a significant public 
safety threat such as fire. 

http://www.deq.pima.gov/R
egulations/pdf/ORD2008-
117BUFFELGRASS.pdf  

Invasive species of interest 
One commitment that Pima County has under the MSCP is to develop a database for recording 

observations of 15-20 of the most important invasive species. Below are descriptions of 25 

invasive plant species of interest. To help ensure that these species are the most important, we 

have consulted with partners within and external to Pima County departments in an effort to 

get feedback on the selected species, as well as reviewed resources readily available online. All 

invasive plants included in this protocol are nonnative species.  

A majority of the species in this protocol are important because they have been documented to 

lead to ecosystem type conversions by triggering changes in ecosystem processes that mediate 

habitat for plants, or have characteristics that suggest this is a possibility in the ecosystems they 

invade. In many cases, this is most evident in the way invasive plants alter fuel structure and 

fuel loading, accompanied by shifts in fire characteristics (Figure 2); for example, some invasive 

species increase fire frequency, size, and intensity (Rice et al. 2008; Webb et al. 2019). Fires can 

expedite the spread of invasive species that is already happening due to climate change and 

natural resource management. For a few species included in this protocol, although they 

appear unlikely to result in ecosystem type conversions, there remain concerns about how they 

alter vegetation structure and overtake native species, which may also have detrimental effects 

on MSCP covered species.  

https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP809-01_NativePlantSalvage_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP809-01_NativePlantSalvage_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP809-01_NativePlantSalvage_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP809-01_NativePlantSalvage_on_DOTProjects.pdf
https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Transportation/Standard%20Operating%20Procedures/SOP809-01_NativePlantSalvage_on_DOTProjects.pdf
http://www.deq.pima.gov/Regulations/pdf/ORD2008-117BUFFELGRASS.pdf
http://www.deq.pima.gov/Regulations/pdf/ORD2008-117BUFFELGRASS.pdf
http://www.deq.pima.gov/Regulations/pdf/ORD2008-117BUFFELGRASS.pdf
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The invasive species in this protocol 

overlap with the focal species of the 

Sonoran Desert Cooperative Weed 

Management Area (SDCWMA). The 

SDCWMA is a partnership led by the 

Arizona-Sonora Desert Museum and 

made up of several organizations that 

work on invasive plant issues in Pima 

/ƻǳƴǘȅΦ ¢ƘŜ ǇŀǊǘƴŜǊǎƘƛǇΩǎ ƭƛǎǘ ƻŦ ŦƻŎŀƭ 

species was developed in response to 

feedback from partners regarding 

what species they work on and are 

concerned about the most. All ten of 

the SDCWMA focal species are 

included in this protocol. 

As another indication of their importance, several invasive plants in the descriptions below are 

designated as noxious weeds by the state of Arizona due to the hazards they pose to native 

ecosystems, agriculture, and public health and safety. These plants are identified as Regulated, 

Restricted, or Prohibited in the state of Arizona, as defined under state administrative codes 

R3-4-244 and R3-4-245. The full list of Arizona noxious weeds can be found on the Arizona 

Department of Agriculture website (https://agriculture.az.gov/pestspest-control/agriculture-

pests/noxious-weeds). Where applicable, we note the designation of a noxious weed in the 

table and species descriptions below. 

Table 3. Invasive plants highlighted in this protocol are listed in the table below. They are divided into 
two categories: watchlist species for which intensive management may be avoided if infestations can 
be addressed early, and high priority species for management that are more established, and in some 
cases, widespread. 

Scientific 
Name 

Common 
Name 

Functional 
Group 

Eco-
systems 
Invaded 

Status in 
Pima Co. 

AZ 
Nox-
ious 
Weed 

SDCWMA 
Focal 
Species 

Watchlist Species: Undetected, uncommon, or newly emerging in Pima County 
Ailanthus 
altissima 

tree-of-heaven tree or shrub Mesic 
riparian  

Spreading in 
urban and 
riverine 
areas 

Yes No 

Asphodelus 
fistulosus 

onion weed annual or 
perennial forb; 
flowers in 
winter/spring 

Thornscrub; 
semi-desert 
grassland; 
xeric 
riparian; 
mesic 
riparian 

Uncommon  Yes; also 
federally 
listed 

No 

Figure 2. Buffelgrass burning in Marana, Pima County, 
Arizona. 

https://agriculture.az.gov/pestspest-control/agriculture-pests/noxious-weeds
https://agriculture.az.gov/pestspest-control/agriculture-pests/noxious-weeds
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Scientific 
Name 

Common 
Name 

Functional 
Group 

Eco-
systems 
Invaded 

Status in 
Pima Co. 

AZ 
Nox-
ious 
Weed 

SDCWMA 
Focal 
Species 

Bothriochloa 
ischaemum 

yellow bluestem warm season 
perennial grass 

Semi-desert 
grassland; 
xeric 
riparian 

Spreading; 
present in 
urban Pima 
County and 
recently 
emerging on 
range lands 

Yes  No 

Matthiola 
parviflora 

small-flowered 
stock 

annual forb; 
flowers in 
winter/spring 

Thornscrub, 
xeric 
riparian, 
mesic 
riparian 

New; 
uncommon; 
spreading in 
Tucson 
metro 

No No 

Oncosiphon 
piluliferum 

stinknet annual forb; 
flowers in spring 

Desert; 
thornscrub; 
xeric 
riparian 

New; 
uncommon; 
spreading 
rapidly in 
metro 
Tucson, 
Phoenix and 
S. CA 

Yes  Yes 

Vinca major periwinkle herbaceous vine; 
flowers in spring/ 
summer 

Mesic 
riparian  

Uncommon No No 

Volutaria 
tubuliflora 

volutaria annual forb; 
flowers in 
winter/spring/ 
summer 

Mojave 
desert 

Not yet 
detected 

No No 

High Priority Species for Management: Widespread, common, or established species 
Arundo donax giant reed warm season 

perennial grass 
Mesic 
riparian 

Spreading in 
washes 

Yes  Yes 

Brassica 
tournefortii  

Sahara mustard annual forb; 
flowers 
winter/spring 

Desert; 
thornscrub; 
xeric 
riparian 

Spreading Yes Yes 

Bromus rubens red brome cool season 
annual grass 

Desert; 
thornscrub; 
chaparral; 
Madrean 
woodland; 
mesic and 
xeric 
riparian 

Spreading; 
common in 
Arizona 

No  No 

Centaurea 
melitensis  

Malta starthistle 
 

annual or biennial 
forb; flowers in 
spring/summer 

Desert; 
thornscrub; 
mesic 
riparian; 
xeric 
riparian 

Spreading Yes  Yes 
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Scientific 
Name 

Common 
Name 

Functional 
Group 

Eco-
systems 
Invaded 

Status in 
Pima Co. 

AZ 
Nox-
ious 
Weed 

SDCWMA 
Focal 
Species 

Centaurea 
solstitialis 

yellow starthistle annual forb; 
flowers 
summer/fall/early 
winter 

Thornscrub; 
semi-desert 
grassland; 
chaparral; 
Madrean 
woodland 

Spreading Yes  No 

Enneapogon 
cenchroides 

soft feather 
pappusgrass 

annual or 
perennial grass; 
non-seasonal 

Desert; 
thornscrub; 
xeric and 
mesic 
riparian 

Spreading; 
current 
distribution 
appears to 
be mainly in 
Pima County  

No No 

Eragrostis 
curvula  

weeping 
lovegrass 

warm season 
perennial grass 

Desert; 
thornscrub; 
xeric 
riparian 

Widespread 
within and 
beyond Pima 
County 

No No 

Eragrostis 
echinochloidea 

African lovegrass 
 

warm season 
perennial grass 

Desert; 
thornscrub; 
grassland;  

Spreading; 
current 
distribution 
appears to 
be mainly in 
Pima and 
Cochise 
counties 

No No 

Eragrostis 
lehmanniana 

Lehmann 
lovegrass 

warm season 
perennial grass 

Semi-desert 
grassland; 
thornscrub; 
xeric 
riparian 

Widespread 
within and 
beyond Pima 
County 

No Yes 

Euryops 
multifidus 

sweet resinbush subshrub; flowers 
in winter/spring 

Thornscrub; 
semi-desert 
grassland 

Spreading; 
present 
elsewhere in 
Arizona but 
not 
widespread 
in Pima 
County 

Yes  No 

Melinis repens natal grass perennial or 
annual grass; may 
flower for much 
of the year; 
intolerant of hard 
frosts 

Semi-desert 
grassland; 
thornscrub 

Spreading Yes  Yes 

Pennisetum 
ciliare 

buffelgrass warm season 
perennial grass 

Desert; 
thornscrub; 
xeric 
riparian 

Widespread 
within and 
beyond Pima 
County 

Yes  Yes 
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Scientific 
Name 

Common 
Name 

Functional 
Group 

Eco-
systems 
Invaded 

Status in 
Pima Co. 

AZ 
Nox-
ious 
Weed 

SDCWMA 
Focal 
Species 

Pennisetum 
setaceum 
 

fountain grass warm season 
perennial grass 

Desert; 
thornscrub; 
xeric 
riparian; 
mesic 
riparian 

Widespread 
within and 
beyond Pima 
County 

Yes  Yes 

Searsia lancea 
(formerly Rhus 
lancea) 

African sumac tree or shrub Xeric and 
mesic 
riparian 

Spreading 
out from 
urban and 
suburban 
areas 

No No 

Setaria 
adhaerens 

bur bristlegrass warm season 
annual grass 

Mesic and 
xeric 
riparian  

Spreading; 
present in 
far NE Pima 
County and 
beyond 

No No 

1Sorghum 
halepense  

Johnsongrass 
 

warm season 
perennial grass 

Mesic 
riparian; 
moist 
ditches 

Widespread 
within and 
beyond Pima 
County 

Yes  Yes 

Tamarisk 
chinensis; T. 
ramosissima 

Salt cedar tree or shrub Mesic 
riparian; 
xeric 
riparian 

Common Yes  Yes 

 

Grasses 

Arundo donax (Giant reed) 

Giant reed is a perennial grass from Asia and Africa that was introduced as an ornamental plant 

and planted for erosion control in drainages. In Pima County, giant reed is largely confined to 

mesic riparian areas. It has been found in a few County-owned areas at Cienega Creek Natural 

Preserve, and along Agua Verde Creek and Santa Cruz River. Currently, it is not widespread in 

these areas. There are a few small patches and occasional singular plants along waterways, and 

in particular there may be dense patches in areas along the middle Santa Cruz River. Along 

Tanque Verde Creek, however, it is spreading rapidly. It is considered a Class B noxious weed in 

Arizona, meaning it is still spreading as opposed to being established. Giant reed is a focal 

species of the SDCWMA. 

Giant reed is large and fast-growing, reaching up to 30 feet tall, and has the potential to affect 

water availability due its very high use of water for transpiration relative to native plants (US 

Forest Service 2014a). Chemical compounds in giant reed can inhibit growth of other species, 

                                                        
1 Monitoring will also include Panicum antidotale (blue panic grass) which is often mistaken for Johnsongrass due 
to its visual similarity and occupation of the same mesic niche. 
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and the decay of dead plant material can impact water quality when it results in the creation of 

toxic ammonia (US Forest Service 2014a). 

While populations appear somewhat constrained in Pima County at this time, in other parts of 

the southwestern United States, giant reed has displaced native plants in rivers and flood 

control channels, including woody species, and has spread to form dense monocultures. Were 

this to occur on County conservation lands, several covered riparian birds that depend on trees 

and shrubs could be impacted. Giant reed in flood control channels could lead to a build-up of 

materials, reducing flood capacity and slowing water in floodways, and thus increase flood risk 

in upstream and adjacent areas. Furthermore, the longer giant reed is in a location, the harder 

it can be to remove, particularly if it experiences repeated flood events that bury its roots in 

successive layers of sediment. Pieces of plants that break away can wash downstream and 

establish new infestations. 

The presence of giant reed can increase fuel loads and continuity, thus increasing fire risk in 

riparian areas. In fact, observations in California suggest that streams dominated by giant reed 

can act as conduits for fire spread, allowing fires started in uplands to spread across water 

bodies and continue burning on the other side (Coffman et al. 2010). Fires promote further 

dominance of giant reed; nutrient levels observed post-fire suggest nutrients increase around 

burned giant reed plants and not around burned native plants (Coffman et al.2010).  

Bothriochloa ischaemum (Yellow bluestem) 

Yellow bluestem is a warm season perennial grass native to southern Europe and Asia (Coyne 

and Bradford 1985). It was in the United States by the early 1900s when there was interest in 

Old World bluestems as good forage for livestock (Celarier and Harlan 1955). Today, it is a 

noxious weed in Arizona, categorized as a Class B Weed, meaning that it is known to occur, but 

of limited distribution in the State and may be a high priority pest for control or mitigation. 

According to the NRCS Plants Database (https://plants.sc.egov.usda.gov/), current distribution 

includes the southern United States. In Pima County, it is likely to primarily be an issue in semi-

desert grassland, xeric riparian areas, Madrean evergreen woodland, and also potentially 

thornscrub. It has recently been observed on County-owned and leased lands at Sands Ranch, 

Davidson Canyon, and King 98 Ranch. As with other invasive grasses in thornscrub habitats, it 

may contribute to the threat of ecosystem conversion to grassland, and could thus threaten 

MSCP covered species through the demise of the native plant communities on which they 

depend. A study in Texas demonstrated that where yellow bluestem dominates, species 

richness and diversity of perennial herbaceous species are lower than areas where it does not 

occur (Gabbard and Fowler 2007). This may be due to direct or indirect effects of allelopathic 

compounds released by yellow bluestem (Greer et al. 2014). Furthermore, yellow bluestem has 

been found to grow in a wide variety of conditions (Gabbard and Fowler 2007).  

Bromus rubens (Red brome) 

Red brome is a cool season annual grass (Figure 3) from the Mediterranean region that was 

introduced as forage. It has been reported in many places across southern Arizona and Pima 

County, including Cienega Creek Natural Preserve and Tucson Mountain Park. It was highlighted 

https://plants.sc.egov.usda.gov/
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as a species of concern for implementing the Sonoran Desert Conservation Plan (Pima County 

2002).  

Red brome can invade desert, thornscrub, interior chaparral, Madrean evergreen woodland, 

and riparian areas, both xeric and mesic. It is known to invade overgrazed rangelands and lands 

that are otherwise disturbed. Germination of red brome requires relatively little rainfall. Like 

many other on-native invasive grasses, it increases fire risk, which can lead to the demise of 

fire-sensitive species while increasing dominance of red brome (US Forest Service 2017b).  

Enneapogon cenchroides (Soft feather pappusgrass) 

Soft feather pappusgrass is native to Africa and southern reaches of mainland Asia (Barkworth 

et al. 2007). It may grow as an annual or a perennial (Natural Resources Conservation Service 

n.d.). Information about this species in the United States is scarce, although plant inventory 

records indicate that soft feather pappusgrass seeds were presented to the US Department of 

Agriculture in 1942 (US Department of Agriculture 1951). Based on observations recorded in 

SEINet and iNaturalist (https://www.inaturalist.org/), the primary area of infestation lies in and 

around Tucson with a few observations to the south and east. Soft feather pappusgrass has also 

been detected in Organ Pipe National Monument where it has been described a potentially 

serious invader (Felger et al. 2014), and it is a concern in Saguaro National Park (NPS 2019). In 

Pima County, staff have observed this species in Tucson Mountain Park, as well as in 

Figure 3. Red brome can invade a wide range of ecosystem types that occur in Pima County. 

https://www.inaturalist.org/



























































































