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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 eedmpete native plantslter ecosystem
processes, and degrade wildlife habitat. The Pima County {8pé#cies Conservation Plan
(MSCP) outlines conservation measures that the County is undertaking to preserve and
enhance 44 plant and animal species of conservation concerthamdhabitats 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 $tafnd cooperators should be able to identify during
vegetation monitoring occurring in the Preserve network. Thisqoa provides information

on 25invasive plants that are a priority for monitoring and management across Pima County
conservation landsand 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 invasplants 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, weutieaswith
partners within and external to Pima Countgpartmentsto 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 invasplants 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 vegetatin while perpetuating the spread of buffelgrass, thus changing the
ecosystem from desert or thornscrub to a nonnatd@minated grassland). Our assumption is
that the conversion of ecosystem types would trigger direct and indirect negative impacts to
coveled 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 cahedymet

the most. Finally, several species included in this protocotlasggnatedas noxious weeds by

the state of Arizona.

t AYlF [/ 2dzyiéeQa SO02ft23A0Ff Y2yA(G2NRAY3I LINRPINIY o
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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 collectedht longterm plots for soils and vegetation monitoring; collecting invasive plant
data opportunistically while carrying out other monitoring protocols, property assessments,
and other operations #the-field; utilizing data collected by other organizatiaghst 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 Corivigtrict (RFCD) and Natural Resources, Parks

and Recreation (NRPR), also collect data on invasive plant occurr&éhe&MP does not

directly mplement invasive plant control. In contrabpth RFCD and NRPR have invasive plant
management responsibilit,ewith multiple orgoing projectsacross the County lands that they

managed ¢ 2 KSf L) FFrOAtAGEFEGS REGEF &aKFENAY3 O0APSPI 3
managers can use those data to implement control strategies) EMP is developing a

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

GAOK O0KS [/ 2dzyieQa DL{ GSOKYyAOFf G4SIY G2 ONBI
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 devealg 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 beaoees available. Partnerships, crdssundary
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 skkussion 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 statuss, 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 thest immediatethreat 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 selectingidgihest priority

species on which to focus. The bibliography also provides some additional management
resources that may be useful.
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Background

Nonnative mvasive plantand their detrimental impacts on naturally functioning ecosystems
across the landscapgre anincreasinghreat to native plants and wildlife worldwid&@heycan
out-compete native plants, alter ecosystem processash as fire and nutrient cyclingnd
affectfood web structure Invasive plant infestations catsobring about economic impacts by
affecting recreational experiences, agricultural production, enagleasingire hazargin

housing developmentsndustrial areasind on military bases. Pima County has highlighted
management of invasive plantspecifically buffelgrasas critical to tle conservation of the
diverse and unique ecological communities of the region. Monitoringésled to inform
management. It is the means by which Coustigff can detect invasive plants, track their
movement over space and time, and assess the threatg plose 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-Shéties
Conservation Plan (MSCHurthermore, this potocol providesland managers in Pima County
with informationintended to help them makeffective management decisions given the large
scope othe invasive planproblem,the vast area covered by County preserves, and the limited
resources available tapply 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
(USFFWS) in 2016 (Pima County 2016). The MSCPRscé¥especiescoveredspecies) 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 habitatdest@i A 2y ® ¢ KS a{/t gl & RS@St2LISR | a
broader Sonoran Desert Conservation Plan (SDCP), in which a stated goal is to ensure that the
Fdzft £ NIy3IS 2F yIOGAQGS LI IFyda YR yAYlLfa O2yaa
The speciesavered under the MSCP include amphibians, birds, fish, mammals, reptiles, and

plants. For many of these species, invasive plantstheir associated impactse a major

threat to their persistence.

t AYlF [/ 2dzyieQa SO2ft 23A Odafcucial payt bfiha MBCP Becal@e?2 I NI Y 0
allows the County to trackcologicatonditions, theeffectiveness of its stewardshipndthe

status of coveredecies across County conservation landsider the MSCRhe EMP is

requiredto develop gprotocol that addresses surveillance for the presence of invasive plants

across Countgonservatiorf | Yy R& @ | RRAGAZ2Y I fEf@Y tAYlF [/ 2dzyiec
circumstances that could potentlgilarise and that would impact coverepexies or tieir

habitats (Table 7.1Rima County 20)6Several of these changed circumstances are related to

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

further detaillater inthisreport- £t 2y 3 g A (1 K { K& redpéhsasp ihese grobleigisii S y (i

As stated inTable A2 ofthe MSCPthe EMP has committed to developing a database for
recording species observations for-28 of the most important invasive species that all
appropriate County staff and cooperators shoblel able to identify. These invasip@antsare
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to be surveyed for in and around all lctgrm monitoring plots at the same time as vegetation
monitoring. Furthermorethe Countyhas committed to assistingcal, state, and federal
partners in Pima Countyith mapping and monitoringuffelgrass. This protocol addresses
these commitments, but also goes beyond thesnincluding additional opportunities for
collecting field datautilizingfield data collected by other individuals and organizagion
providingan assessment &b specieghat are ahigh priority for management; providing a list
of key resources and associatgdographic areas that are critical for MSCP covered species and
shouldideallybe protected from invasive plantandproviding a list obperational and

logistical considerations to help inform prioritization of management projekte EMP is
providing these additional dafaecommendationsand consideratiogin an effort to assist the
CountyQ @chestration ofa management response tovasive plants on more than 250,000
acres of conservation lan@sd otherCountyownedproperties which is very difficulgiven
limited resourcesAs conditions change ethe-ground and new information about the impacts
of invasive plants on MSCP covesgetcies are discoverethis protocol mayand should bge
updated

Purpose
The purpose of this protocol is toreate a process by which Pima County can:

1. Detectthe spread of the most harmfuinvasive plants into new areas;

2. Detect new invasions early whethey canbe controlled more easily;

3. Store and share data on invasive plaotcurrencesacross departments in a
geodatabase that cate used toinform the development of management plans and
the coordination ofinvasive plantcontrol efforts, whereappropriate and feasible

Ecosystemsf Pima County

The ecological requirements for the persistence, spread, and harm posed by invasive plants
varies from species to species, and are dependent orspigeific conditions. To help guide
treatment and monitaing efforts, it is helpful to understand whatosystem®ccur in Pima
County, and which of them an invasive plant is most likely to impact. The table below
summarizes majoecosystemshat occur in Pima Count@immit 2000) The upland systems

are consi@red 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 uptsydteons
have beerstratified by elevation as a proxy for bioAevel plant communitieso structure
@SASGILGAZ2Y | YR a2 Ateré manitoNniglpratofcior pasks irbthe{Sénarant 2 y 3
Desert NetworHubbardet al. 2012),which Pima County haslapted for its own use

(Gicklhorn 2020). This design will allow the County to analyze change oventégaeh upland
ecosystem type individuallfFigure 1)While thesebroaddelineations are helpful for analyzing
vegetation change in the context of othenvironmental fators (e.g., climate, land usetc.),

the reality onthe-ground is that plant communities are more complesth transition zones of
overlapping vegetation typethat do no adherdo strict elevation boundaries-or finerscak
classificions 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/nrcghain/national/technical/ecoscience/desy/

Tablel. Ecosystems of Pima County with notes on the elevations at which they are typically found,
vegetation characteristics, andatural disturbance regimes.

Ecosystem | Approximate | Plant Community Characteristicy DisturbanceRegimes
Elevation(ft)

Desert 0¢ 2,500 Cactj annual grasses and forbs;| Low fire frequencydrought
some shrubs (mesquite, acacia,| maintains considerable open
creosote bush) but not dense | space around most plants

Thornscrub | 2,500¢ 3,700 | Shares many of the same speciq Low fire frequencydrought
found in Desert but wittmore resistance is high
succulentsmore shrubs and
fewer herbaceous species and
annuals agave, ycca, and
paloverde more common

Semidesert | 3,700¢ 4,500 | Perennial shortand midgrasses;| High frequency fire is important

grassland annuals; occasional shrubs and | for maintaining grassland
trees characteristicsdrought reduces

perennial grassover, infrequent
prolonged freezing can affect
mesquite

Interior 3,700¢ 4,500 | Dense shrubs including Fires are standeplacingand

chaparral manzanita and shrub live oak | occur on average every 125 yeq

(Fryer et al. 2012drought can
exacerbate fire

Madrean 4,500¢ 6,000 | Oak, pinyon pine, juniper; Low severity fires common with

evergreen perennial grasses stand replacing fires occurring

woodland every 65 years on averagEryer
et al. 2012) drought can
exacerbate fire

Xeric 0¢ 6,000 Somespecies similar to adjacent] Intermittent flooding; fire

riparian uplands but more dense and regimes influenced by those in
robust life forms; woody species| adjacentuplands and the plant
may include mesquite, desert | scouring action of flooding that
willow, netleaf and desert may decrease fuel continuity
hackberry, paloverde, oaknd drought
desert broom

Mesic 0¢ 6,000 Variable; may be herbaceous Seasonal or more frequent

riparian dominated (sedges, cattails), inundation with flooding
woody-dominated (cottonwood, | common; fire regimes highly
D22RRAY3IQ& 4 Af {variable depending on vegetatio
velvet ash, walnumetleaf structure and composition, and
hackberry), or mixed influenced by fire regimes in

adjacent uplandsdrought effects
are moderated by avlable water
including shallow groundwater
where present



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

E PC Preserves (owned or managed)

]:| Desert

- Thornscrub

- Semi-desert Grassland
- Madrean Encinal
- Forest

Figurel. Geography of terrestrial biomes across eastern Pima Cou@igtegorization uses elevation

as a proxy for biome, as presented in Hubbagtlal. (2012). Correspoding elevations are listed in

Table1C2NJ AYTF2NXIF A2y 2y NRARLI NARFY FNBFa Ay tAYLlF [/ 2dzy
Mitigation Standards and Implementation Guidelines
(https://webcms.pima.gov/UserFiles/Servers/Server_6/File/Government/Environmental%20Quality/
Water/Stormwater/2011 RFCD_RiparianHabitatProtectionMitig@nGuidelines.pdj.

Assessment of Current Management Progganmd Procedures

2 KAES GKS /2yaSNBIFGA2y {OASYyOS 5AQAaA2Y 2F t A
Conservation houses the EMP and is responsible for compliance monitoring under the MSCP,

the management ofnvasive plants on County conservation lamglsindertaken byther Pima

County departments. The Natural Resources, Parks and Recreation (NRPR) department
managesnost ofthe Countyowned parks,trails, presaves, rangelands, and grazing leases.
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Among many other responsibilities, staff at NRPR coordinate and lead invasive plant removal
projects on the lands they oversgarimarily on fedands For example, NRPR is currently
developing a longerm strategic phn for invasive plant species management across County
open spacdands, including aummary of the invasive plant effortd Countyopen space lands
over the last 20 years, creatiori @an application targeting redaime reporting of invasive

species mappig, removal, and monitoring, as well as creation of a functional, accessible, and
long-term central database for management and monitoring of invasive spebtgstionally,

the Pima County Regional Flood Control District (RFCD) engages in invasim®plgoring
andremoval projects in their efforts to protect and enhance floodplain functoross a

sizeable network dfioodplains, constructed restoration projects, aogen space lands

Projects are generally focused on minimizing fland firerisk while providing habitat for

native species angassivaecreational opportunities for peopleThe District is currently
developing a floodplain management pléor unincorporated lands in Pima Counfymong

many objectives, the plamcludes invasive spexs management.

Due to the complex nature of designing and implementing floodplain proggaidimitations

on staff resourcesRFCD accomplishemichof its restorationprojectwork with professional
contractors but usesNRPR Operations Division staff, contractors, gmadips such as the
Arizona Conservation Corpad the Pima County Summer Youth Grémpland management
actionsincluding invasive species remoxalist recently, the RFCD received a large grant from
the Aiizona Department of Forestry and Fire Management for invasive plant spexia®lon
Countymanaged lands, particularly targeting monitoring aneneatment of known
infestations.

In addition towork organized andlone byCountyfield staff, NRPRegulaly engages the public

in volunteer projects. For example stakeholdercitizen group cadld the Sonoran Desert
Weedwackers meets three times per month to conduct invasive plant remoaaldmaround

the TucsorMountain Park NRPR staff providdools ancequipment,education on plant

identification andsafe removal techniques, and wankith the group inthe-field on projects

taking place on County propertPima County collaborates with Tucson Clean and Beautiful to
allow volunteer groups access to CoyHowned lands for invasive species removals, but these
groups must demonstrate trained expertise and function relatively autonomoAslyvith

RFCD, NRPR also hires youth corps work groups (i.e., Arizona Conservation Corps) that spend a
portion of their tme 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 remotand rough terrain Although the County actively seeks funding
opportunities that can support invasive plant remoysilich as the grant mentioned abgve
challenges related to limited staff availability and the large scope of the invasive plant problem
will mostlikely remain, making sustained progress slow and diffibldhethelessefforts are

being made to improve strategies for managing invasive plamtSounty lands



Many agencies, individuals, and organizations in Pima County are struggling with invasive
plants, which spreath response to ecological conditions and without regarguigsdictional or
land ownershigboundaries The Southwest Vegetation Management Asaton (SWVMA)s a

statewide organizatiothat focuses on invasive species ecology, inventory, and management.
The Sonoran Desert Cooperative Weed Management Area (SDCig/dpartnership that
respords to the need for better coordination of invasive plananagement across thecal
landscape. Pima Counts one of several entitigsartnering with the SDCWMA.

In addition to onthe-ground removal tacticand monitoring the County has other tools to help

address the threats posed by invasive pla@mcethe development of the SDCP, Pima County

has implemented a number of policiaad plangor protecting native plant communitigga situ
as well as thosthat address invasive plant$hese poli@s avoid and minimize disturbances,

promote useof native sgciesin landscapinginstitutionalize processes fanonitoring and
managingnvasive plants, and give the County authority to take aciminstances where
invasive plants on private land create a public health hazard

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

Y2YAU2NRAY3I YR NBaLRyaS Ay
for avoidance and minimization of impacts associated with County projects oukitie
preserve network (Tabl2).

(KS /2dzyieQs

Table2. 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.
200902

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

See Appendix A

Cienega Creek
Natural Preserve

Currently under revision. Existing plan
calls forthe development of a

https://webcms.pima.gov/c
ms/one.aspx?pageld=6570¢

Management Plan

Management cooperative program that includes
monitoring for invasive plants and
wildlife.
Floodplain Developmenbf this plan is currently | hitps://webcms.pima.gov/c

underway. The plan will integrate
riparian habitat preservation and
restoration into operations designed tq
protect public safety and prevent flood
damage.

ms/One.aspx?portalid=1694
pageld=450475

LINE & §


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

Title Summary More Information

Range Describestandards, guidelines, and | https://webcms.pima.gov/c
Management procedure for how the County will ms/one.aspx?portalld=169¢
Standards and manage ranch propertiesustainably | pageld=41864

Guidelines and as an important part of MSCP

implementation.

Restoration Plans

RFChasand continues to develop
restoration plans at several sites withil
YR 2dzidaARS 2F (K
Conservation Lands System.

https://webcms.pima.gov/c
ms/one.aspx?portalld=169&

pagetl=57629

Avoidance of distu

rbance 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

Establislesa 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 20@2 for
management and contralf invasive
plants, including fountain grass and
Sahara mustard.

https://webcms.pima.gov/U
serFiles/Servers/Server 6/H
e/Government/Administrati
on/Administrative%20Proce
dures/51-

3%20Plant%20Salvage,%?2
election%20for%20County?

20Projects.pdf

Buffelgrass Outlines procdures County staff shall | See Appendix A

Control: Standard | follow to detect, map, and treat

Operation buffelgrass.

Procedure No.

200902

Noxious and Provides a cost effective procedure fo| hitps://webcms.pima.gov/U
Invasive removing buffelgrass, fountain grass, | serFiles/Servers/Server 6/H

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

and other target invasive plants in ared
of the rightof-way for all
transportation Capital Improvement
Program (CIP) projects regardless of
size.

e/Government/Transportati
on/Standard%200perating?
20Procedures/SOP201

01 Noxious and Invasive
egetation on DOTProjects.
df

Community
Participation and
Mitigation: Pima
County Zoning
Code Chapter
10.56

Requires that all transportation project
include the application of the
Environmentally Sensitive Roadway
Design Guidelines. Guidelines include|
list of invasive plantthat are not
allowed for use in postonstruction
revegetation.

https://webcms.pima.gov/U
serFiles/Servers/Server 6/H
e/Government/Transportati
on/Roadway%20Design/En
ronmentallySensitiveRWY/H
R_
WebsiteDocumentGuideline
swith4dmemo.pdf

Native Plant

Outlines a procedure by which Pima

Salvage on DOT

County DOT will minimize impacts to

https://webcms.pima.gov/U
serFiles/Servers/Server 6/H
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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

Title Summary More Information

Projects: Standard existing vegetation and provide e/Government/Trasportati
Operation opportunities for native plant salvage.| on/Standard%200perating?
Procedure No. Requires the removal and disposal of | 20Procedures/SOP8609
80901 invasive plants prior to salvage where| 01 NativePlantSalvage on|
they will be impacted by salvage DOTProjects.pdf
actity.
Private For private landscape additions on Appendx B
Landscaping public rightof-ways, equires private
Additions to the | entities to include in their landscape
Rightof-Way: plans the approximate locations of
Standard invasive speciesreatment schedule,

Operating Policy | and treatment type.
and Procedure No
670.03

Removal of Identifies buffelgrass as a weed subje( http://www.deqg.pima.gov/R
Rubbish, Trash, | to regulation. Allows the County the | equlations/pdf/ORD2008
Weeds, Filth and | authority to issue property owners in | 117BUFFELGRASS.pdf

Debris: Pima unincorporated Pima County an
County Code, Titlg Opportunity to Correct, seek a court
7, Chapter 33; injunction, or abate the property when
Ordinance No. buffelgrass posga significant public
2008117 safety threat such as fire.

Invasive species of interest

One commitment thaPimaCountyhas under the MSCP isdevelop a database for recording
observations of 120 of the most important invasive spesi 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 Coulggartmentsin an effort to

get feedback on the selected species, as well as reviewed resources readily availableAtinline.
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 ailgbiysin 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 characterigfiégure 2)for example, some invasive
species increase fire frequepcsize, 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
natura resource managementor a few specidacluded in this protocolalthough they

appea 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

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
ArizonaSonora Desert Museuand
made up of several organizations tha
work on invasive plant issues in Pime
[ 2dzy e ® ¢KS LI NI
species was developed in response t
feedback from partners regarding
what species they work on and are
concerned about the most. All heof \ et
the SDCWMA focal species are Figure2. Buffelgrass burning in Ma
included in this protocol. Arizona.
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rana, Pirh—z; County,

As another indication of their importanceg\geral invasive plants in the descriptions below are
designated as noxious weeds by the statéozona due to the hazards they pose to native
ecosysems, 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
R34-244 and R31-245.The full list of Arizona noxious weeds can benidon the Arizona
Department of Agriculture websitéttps://agriculture.az.gov/pestspestontrol/agriculture
pests/noxiousweeds. Where applicable, we note thiesignationof a noxious weeth the

table andspecies descriptions below.

Table3. Invasive plants highlighted in this protocol are listed in the table below. They are divided into
two categories: watchlist species for which inteive management may be avoided if infestations can
be addressed early, and high priority species for management that are moratdisthed, and irsome
cases, widespread.

Scientific Common Functional Ece Statusin | AZ SDCWMA
Name Name Group systems | Pima Co. | Nox Focal
Invaded ious Species
Weed
Watchlist Species: Undetected, uncommon, or newly emerging in Pima County
Ailanthus tree-of-heaven | tree or shrub Mesic Spreading in| Yes No
altissima riparian urban and
riverine
areas
Asphodelus onion weed annual or Thornscrub;| Uncommon | Yes; also No
fistulosus perennial forb; semidesert federally
flowers in grassland; listed
winter/spring Xeric
riparian;
mesic
riparian



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

Scientific Common Functional Eco Statusin | AZ SDCWMA
Name Name Group systems | Pima Co. | Nox Focal
Invaded ious Species
Weed
Bothriochloa | yellow bluestem | warm season Semidesert | Spreading; | Yes No
ischaemum perennial grass | grassland; | presentin
xeric urban Pima
riparian County and
recently
emerging on
range lands
Matthiola smaltlowered annual forb; Thornscrub,| New; No No
parviflora stock flowers in xeric uncommon;
winter/spring riparian, spreading in
mesic Tucson
riparian metro
Oncosiphon | stinknet annual forb; Desert; New; Yes Yes
piluliferum flowers in spring | thornscrub; | uncommon;
xeric spreading
riparian rapidly in
metro
Tucson,
Phoenix and
S. CA
Vinca major periwinkle herbaceous vine;| Mesic Uncommon | No No
flowers in spring/ | riparian
summer
Volutaria volutaria annual forb; Mojave Not yet No No
tubuliflora flowers in desert detected
winter/spring/
summer
High Priority Species for Management: Widespread, common, or established species

Arundo donax | giant reed warm season Mesic Spreading in| Yes Yes
perennial grass | riparian washes
Brassica Sahara mustard | annual forb; Desert; Spreading Yes Yes
tournefortii flowers thornscrub;
winter/spring xeric
riparian
Bromus rubeng red brome cool season Desert; Spreading; | No No
annual grass thornscrub; | common in
chaparral; | Arizona
Madrean
woodland;
mesic and
Xeric
riparian
Centaurea Malta starthistle | annual or biennial| Desert; Spreading Yes Yes
melitensis forb; flowers in thornscrub;
spring/summer | mesic
riparian;
Xeric
riparian
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Scientific Common Functional Eco Statusin | AZ SDCWMA
Name Name Group systems | Pima Co. | Nox Focal
Invaded ious Species
Weed
Centaurea yellow starthistle| annual forb; Thornscrub;| Spreading Yes No
solstitialis flowers semidesert
summet/fall/early | grassland;
winter chaparral,
Madrean
woodland
Enneapogon | soft feather annual or Desert; Spreading; | No No
cenchroides | pappusgrass perennial grass; | thornscrub; | current
non-seasonal xeric and distribution
mesic appears to
riparian be mainly in
Pima County
Eragrostis weeping warm season Desert; Widespread | No No
curvula lovegrass perennial grass | thornscrub; | within and
xeric beyond Pima
riparian County
Eragrostis African lovegrasg warm season Desert; Spreading; | No No
echinochloideg perennial grass | thornscrub; | current
grassland; | distribution
appears to
be mainly in
Pima and
Cochise
counties
Eragrostis Lehmann warm season Semidesert | Widespread | No Yes
lehmanniana | lovegrass perennial grass | grassland; | within and
thornscrub; | beyond Pimal
xeric County
riparian
Euryops sweet resinbush | subshrub; flowers| Thornscrub;| Spreading; | Yes No
multifidus in winter/spring | semidesert | present
grassland | elsewhere in
Arizona but
not
widespread
in Pima
County
Melinis repens| natal grass perennial or Semidesert | Spreading Yes Yes
annual grass; may grassland;
flower for much | thornscrub
of the year;
intolerant of hard
frosts
Pennisetum buffelgrass warm season Desert; Widespread | Yes Yes
ciliare perennial grass | thornscrub; | within and
Xeric beyond Pima
riparian County
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Scientific Common Functional Eco Statusin | AZ SDCWMA
Name Name Group systems | Pima Co. | Nox Focal
Invaded ious Species
Weed
Pennisetum fountain grass | warm season Desert; Widespread | Yes Yes
setaceum perennial grass | thornscrub; | within and
xeric beyond Pima
riparian; County
mesic
riparian
Searsia lanceg African sumac | tree or shrub Xericand | Spreading No No
(formerlyRhus mesic out from
lanceg riparian urban and
suburban
areas
Setaria bur bristlegrass | warm season Mesic and | Spreading; | No No
adhaerens annual grass Xeric presentin
riparian far NE Pima
County and
beyond
1Sorghum Johnsongrass warm season Mesic Widespread | Yes Yes
halepense perennial grass | riparian; within and
moist beyond Pima
ditches County
Tamarisk Salt cedar tree or shrub Mesic Common Yes Yes
chinensis; T. riparian;
ramosissima xeric
riparian
Grasses

Arundo donaxGiant reed)

Giant reed is a perennial grass from Asia and Africa that was introduced as an ornamental plant
and planted for erosion control idrainages. In Pima Countyiant reed is largely confined to

mesic riparian areas. It has been founaifew Countyowned areas at Cienega Creek Natural
Preserve, and along Agua Verde Creek and Santa Cruz River. Currently, it is not widespread in
theseareas. 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 consideradsaBChoxious 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 fagtowing, reaching up to 30 feet tall, and has the potential to affect
water availabilitydue its very high use of water for transpiration relative to native plants (US
Forest Service 2@h). Chemical compounds in giant reed can inhibit growth of other species,

I Monitoring will also includ@anicum antidotalé¢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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andthe decay of dead plant material can impact water quality whersultsin the creation of
toxic ammonigUS Forest Service 2094

While populations appear somewhat constrained in Pima County at this time, in other parts of
the southwestern United States, giant rebds displaced native plants in rivers and flood

control channelsincluding woody species, and has spread to form dense monocultures. Were
this to occur orCountyconservationands, several covered riparian birds that depend on trees
and shrubs could be impacted. Giant reed in flood control channels could lead ttulaupwof
materials reducing flood capacity arglowing water in floodwaysndthus increase flood risk

in upstream and adjacent aredsurthermore, the longer giant reed is in a location, the harder

it can be to remove, particularly if it experiences eaped 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. 2(AiYs promote further
dominance of giant reed; nutrient levels observed piist suggest nutrients increase around
burned giant reed plants and not around burned native plants (Coffman et al.2010).

Bothriochloa ischaemufgYellow bluestem)

Yellowbluestem 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 168&Y, Tt 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 Databasgg://plants.sc.egov.usda.goy/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 woddénd also potentially
thornscrub. It has recently been observed @auntyowned and leasethnds at Sands Ranch,
Davidson Canyon, and King 98 Ranch. As with other invasive grasses inrthohadstats, 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 commuoritieich they

depend A study in Texas demonstrated that where yellow blugstibminates, species

richness and diversity of perennial herbaceous species are lower than areas where it does not
occur (Gabbard and Fowler 200This may be due to direct or indireetfects ofallelopathic
compounds releaselly yellow bluestem (Greerteal. 2014). Furthermore, yellow bluestemas
beenfound to grow in a wide variety of conditions (Gabbard and Fowler 2007).

Bromus rubenfRed brome)

Red brome is a cool season annual g(&sgure 3from the Mediterranean region that was
introduced asdrage. 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
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https://plants.sc.egov.usda.gov/

Figure3. Red brome can invade a wide range of ecosyststpes that occur in Pima County.

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 angesic. It is known to invade overgrazed rangelands and lands
that are otherwise disturbed. Germination of red brome requires relatively little rainfall. Like
many other onnative 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 cenchroidEésoft feather pappusgrass)

Soft feather pappusgrass is native to Africa and southern reaches of mainland Asia (Barkworth
et al. 2007) Itmay grav 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 iNaturalistifps://www.inaturalist.org/), the primary area of infestation lies in and
around Tucson with 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 (NA8 2019)
Pima County, staff have observed this species in Tucson Mountain Park, as well as in
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