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Introduction

Species
Information

Plant Protection and Quarantine (PPQ) regulates noxious weeds under the authority
of the Plant Protection Act (7 U.S.C. § 7701-7786, 2000) and the Federal Seed Act
(7 U.S.C. §1581-1610, 1939). A noxious weed is defined as “any plant or plant
product that can directly or indirectly injure or cause damage to crops (including
nursery stock or plant products), livestock, poultry, or other interests of agriculture,
irrigation, navigation, the natural resources of the United States, the public health,
or the environment” (7 U.S.C. § 7701-7786, 2000). We use weed risk assessment
(WRA)—specifically, the PPQ WRA model (Koop et al., 2012)—to evaluate the
risk potential of plants, including those newly detected in the United States, those
proposed for import, and those emerging as weeds elsewhere in the world.

Because the PPQ WRA model is geographically and climatically neutral, it can be
used to evaluate the baseline invasive/weed potential of any plant species for the
entire United States or for any area within it. As part of this analysis, we use a
stochastic simulation to evaluate how much the uncertainty associated with the
analysis affects the model outcomes. We also use GIS overlays to evaluate those
areas of the United States that may be suitable for the establishment of the plant.
For more information on the PPQ WRA process, please refer to the document,
Background information on the PPQ Weed Risk Assessment, which is available
upon request.

Cortaderia jubata (Lemoine ex Carriere) Stapf. — Jubata grass

Family: Poaceae

Synonyms: Cortaderia atacamensis (Phil.) Pilg. (NRCS, 2013); Gynerium jubatum
Lemoine ex Carriére (basionym; NGRP, 2013)

Common Names: Jubatagrass, jubata grass, Andean pampas grass, purple pampas
(Bossard et al., 2000; MPI, 2012).

Initiation: APHIS Public Affairs relayed a media inquiry to PPQ about PPQ’s
policy on Cortaderia selloana and C. jubata, which are cultivated and invasive
in the United States (Curlett, 2013). Given the media request for information on
this species and its invasive status in the United States, the PPQ Weed Team
prioritized both species for assessment.

Foreign distribution: Cortaderia jubata is native to South America in the countries
of Argentina, Bolivia, Chile, Ecuador, and Peru (NGRP, 2013; Parsons and
Cuthbertson, 2001). It has been introduced to and become naturalized in
Australia, New Zealand, and South Africa (NGRP, 2013; Robinson, 1984). It is
also present in Ireland and Spain (Bossard et al., 2000; NGRP, 2013).

U.S. distribution and status: Cortaderia jubata is present in the United States. It
was introduced for cultivation during the mid to late 1800s but it never entered
commercial production like its congener, C. selloana (Lambrinos, 2001). We
searched a national plant finder database (Univ. of Minn., 2014) and found no
listings of it by either retail or wholesale U.S. nurseries, but seeds are available
on line on Amazon (Anonymous, 2013b). In California, C. jubata first
naturalized in 1946, later spreading rapidly throughout coastal habitats
(Lambrinos, 2001). It is also naturalized in Hawaii, Oregon, Texas, and
Washington (Kartesz, 2013; Motooka et al., 2003; NGRP, 2013). Cortaderia
jubata is a state noxious weed in Hawaii (NRCS, 2013): it is being managed by
an interagency invasive species committee (Penniman et al., 2011; Starr et al.,
2003; Strohecker, 2011). “With C. selloana, C. jubata comprises the second
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highest plant priority for MISC [Maui Invasive Species Committee];
management efforts span thousands of hectares and involve ground work in
residential and wildland areas and aerial operations in more remote areas”
(Penniman et al., 2011). Cortaderia jubata is a state noxious weed in California
(3 CCR § 4500, 2013) and is being managed on public lands and private lands
(DiTomaso et al., 2008; Madison, 1993, 1994). The U.S. Bureau of Land
Management manages this species at Fort Ord National Monument in coastal
California (BLM, 2013). It is also a state noxious weed in Oregon (ODA, 2013).
We did not find any evidence this species is perceived as a weed in Washington
or Texas, but those authorities and managers may have not yet evaluated this
species.

WRA areal: Entire United States, including territories.

1. Cortaderia jubata analysis

Establishment/Spread Although perhaps not as invasive as its congener, C. selloana, C. jubata has
Potential demonstrated its ability to establish and spread in the United States (Lambrinos,

2001) and elsewhere (Bossard et al., 2000; Connor, 1965; Gosling et al., 2000;
NGRP, 2013). In California, this species was first recorded as having naturalized in
1946, and thereafter rapidly spread through coastal habitats (Lambrinos, 2001).
Cortaderia jubata forms dense populations (DiTomaso et al., 2008; Drewitz and
DiTomaso, 2004; Motooka et al., 2003), produces hundreds of thousands of seeds
per clump (Drewitz and DiTomaso, 2004) without needing to be pollinated
(Connor, 1965; Okada et al., 2009), and typically reaches reproductive maturity in
its first year (Parsons and Cuthbertson, 2001; Timmins and Mackenzie, 1995).
Seeds are readily dispersed by wind (Connor, 1973; Drewitz and DiTomaso, 2004),
but may also be dispersed by people because the mature inflorescences are used in
dried floral arrangements (Bossard et al., 2000). Plants are resilient to fire because
the large tussocks insulate plant meristems (Drewitz and DiTomaso, 2004;
Lambrinos, 2000; Timmins and Mackenzie, 1995). Because this species has been
well studied by scientists, our uncertainty was very low for this risk element.
Risk score = 17 Uncertainty index = 0.05

Impact Potential Cortaderia jubata obtained a relatively high impact potential risk score because
impacts in natural, anthropogenic, and production systems have been documented
for it. In natural systems, it changes native plant communities (Drewitz and
DiTomaso, 2004; Lambrinos, 2000), converts shrubland habitats to grasslands
(Gosling et al., 2000; Lambrinos, 2000, 2006; Underwood et al., 2003), and
"prevents forest re-establishment in forests that have been burned or clear cut”
(Weber, 2003). In cities and suburban regions, it colonizes roadsides, graded areas,
quarry sites, and other disturbed areas (Connor, 1965; DiTomaso et al., 2008;
Parsons and Cuthbertson, 2001). It also reduces the aesthetic and recreational value
of natural areas (Bossard et al., 2000) and blocks access (MPI, 2012; ODA, 2013).
In production systems, such as cut-over coastal redwood forests in northern
California, it suppresses the establishment of seedling conifers (Bossard et al.,
2000) and retards the establishment and growth of seedling trees (ODA, 2013). In

L “WRA area” is the area in relation to which the weed risk assessment is conducted [definition modified from that for “PRA
area”] (IPPC, 2012).
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Entry Potential

California C. jubata is categorized as having severe impacts (Cal-IPC, 2006).
Scientists there did a detailed analysis of the efficacy and cost of various control
strategies (DiTomaso et al., 2008). Cortaderia jubata is managed in natural
(Wotherspoon and Wotherspoon, 2002), anthropogenic (Madison, 1993, 1994), and
production systems (Bossard et al., 2000; Knowles, 1991; West and Dean, 1990).
Furthermore, it is classified as a noxious weed in three U.S. states and as a
guarantine pest or declared weed in Australia, New Zealand, and South Africa
(Henderson, 2001; MPI, 2012; Parsons and Cuthbertson, 2001). We had average
uncertainty for this risk element.

Risk score = 4.1 Uncertainty index = 0.16

Based on three climatic variables, we estimate that about 36 percent of the United
States is suitable for the establishment of C. jubata (Fig. 1). That predicted
distribution is based on the species’ known distribution elsewhere in the world and
includes point-referenced localities and areas of occurrence. The map for C. jubata
represents the joint distribution of Plant Hardiness Zones 7-13, areas with 0-100+
inches of annual precipitation, and the following Képpen-Geiger climate classes:
steppe, humid subtropical, Mediterranean, marine west coast, tropical savanna, and
tropical rainforest. In this assessment we answered that C. jubata could occur in
Plant Hardiness Zone 13 and precipitation band 0-10 inches, but we had high
uncertainty. This was due to the limited amount of geo-referenced data points for
this species, and the difficulty in evaluating a species’ climatic tolerances in regions
dominated by rapid elevation changes, including those found in Hawaii.

The area estimated likely represents a conservative estimate as it only uses three
climatic variables. Other environmental variables, such as soil and habitat type,
may further limit the areas in which this species is likely to establish. Cortaderia
jubata grows in grassland valley regions of tropical and cool temperate
mountainous regions (Parsons and Cuthbertson, 2001). In its native range it grows
in mountainous regions between 2800 and 3400 meters above sea level in the
Andes (Kaufman and Kaufman, 2007; Parsons and Cuthbertson, 2001). Beyond its
native range, it naturalizes in ditches, road cuts, cliffs, mudslides, forest clear-cuts,
shrublands, forest margins, dunes, cliffs, bluffs, and riverbeds (Bossard et al., 2000;
Cal-IPC, 2006; Timmins and Mackenzie, 1995). In California, C. jubata is
restricted to coastal evergreen scrub communities, and logged coastal redwood
forests, possibly because of increased moisture availability associated with these
habitats (Lambrinos, 2002).

We did not assess the entry potential of C. jubata, because it is already present in
the United States (Jepson Flora Project, 2013; Lambrinos, 2001).
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Figure 1. Predicted distribution of Cortaderia jubata in the United States. Map
insets for Alaska, Hawaii, and Puerto Rico are not to scale.

2. Results and Conclusion

Model Probabilities: ~ P(Major Invader) = 91.2%
P(Minor Invader) = 8.5%
P(Non-Invader) = 0.3%

Risk Result = High Risk

Secondary Screening = Not Applicable

February 18, 2014




Weed Risk Assessment for Cortaderia jubata

Figure 2. Cortaderia jubata risk score (black box) relative to the risk scores of
species used to develop and validate the PPQ WRA model (other symbols). See
Appendix A for the complete assessment.
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Figure 3. Model simulation results (N=5,000) for uncertainty around the risk score
for Cortaderia jubata®.
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3. Discussion

The result of the weed risk assessment for C. jubata is High Risk (Fig. 2). We are
confident in that outcome based on the results of our uncertainty simulation (Fig. 3) and
because an independent evaluation using the Australian weed risk assessment system also
gave a high risk (reject) rating (UH, 2013). Cortaderia jubata has already demonstrated
an ability to be invasive and to cause impacts to natural, production, and anthropogenic
systems. Although a significant portion of the United States is suitable for its
establishment, it is not clear if it will behave invasively in most of those habitats. Unlike
its invasive congener C. selloana, C. jubata has primarily invaded coastal evergreen
scrub communities and logged coastal redwood forests in California, possibly because of
increased moisture availability associated with these habitats (Lambrinos, 2002). In
Hawaii, this species has established in numerous areas of rainforest and bogs, and in
Haleakala National Park (Motooka et al., 2003; Penniman et al., 2011).

Genetic evidence indicates that only a single genotype of C. jubata was introduced for
cultivation into California, Maui, and New Zealand, resulting in a significant genetic
bottleneck (Okada et al., 2009). Since C. jubata primarily occurs in coastal areas in
California, it is believed that only the low-elevation biotype was introduced (Bossard et
al., 2000). Introduction of any other biotypes could increase the range of habitats it is able
to invade in the United States. Cortaderia jubata, which is regulated California, Hawaii,
and Oregon, is sometimes mistakenly sold under the name of C. selloana (cited in
Bossard et al., 2000).
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Appendix A. Weed risk assessment for Cortaderia jubata (Lemoine ex Carriére) Stapf. (Poaceae). The
following information came from the original risk assessment, which is available upon request (full
responses and all guidance). We modified the information to fit on the page.
Question ID Answer - Score Notes (and references)
Uncertainty
ESTABLISHMENT/SPREAD POTENTIAL

ES-1 (Status/invasiveness outside f- negl
its native range)

Cortaderia jubata is native to the South American
countries of Argentina, Bolivia, Chile, Ecuador, and Peru
(NGRP, 2013; Parsons and Cuthbertson, 2001). It has
been introduced to and become naturalized in Australia,
New Zealand, and South Africa (NGRP, 2013). It is also
present in Ireland and Spain (Bossard et al., 2000; NGRP,
2013). In California, this species was first recorded as
having naturalized in 1946, and thereafter rapidly spread
throughout coastal habitats (Lambrinos, 2001). This
species rapidly spread through New Zealand (Connor,
1965) and is still expanding into new areas there (Gosling
et al., 2000). It is also spreading rapidly in South Africa
(Robinson, 1984). Alternate answers for the Monte Carlo
simulation were both “e.”

ES-2 (Is the species highly n - negl
domesticated)

This species is cultivated; however, it never entered into
commercial production like its congener C. selloana
(Lambrinos, 2001). We found no evidence of breeding or
selection for traits associated with reduced weed potential.

ES-3 (Weedy congeners) y - negl

There are about 25 species in the genus Cortaderia
(Parsons and Cuthbertson, 2001). Six species, including
C. selloana, have been classified as weeds to some extent
(Randall, 2012), although three of these have recently
been moved to the genus Austroderia (Linder et al.,
2010). Cortaderia jubata and A. richardii appear to be
significant weeds (Randall, 2012) and both are quarantine
pests in Australia (Parsons and Cuthbertson, 2001).
Cortaderia selloana is a significant environmental weed
that alters plant communities (Domeénech et al., 2006;
Parsons and Cuthbertson, 2001). It also interferes with
forestry operations and competes with young plantation
trees (Gadgil et al., 1992; Knowles, 1991; Richardson et
al., 1996).

ES-4 (Shade tolerant at some stage  n - low
of its life cycle)

Cortaderia jubata grows in open areas in California
(Bossard et al., 2000). Seed germination rates drop from
26 percent under full light to 8 percent in complete
darkness (Drewitz and DiTomaso, 2004). Seedling
survival is low in shaded areas (Bossard et al., 2000) and
it will not grow in the dense shade created by Redwood
trees in California (Kaufman and Kaufman, 2007). One
report notes it is tolerant to light shade (Timmins and
Mackenzie, 1995), but because we are only interested in
deeper shade, we are not considering this as evidence for
shade tolerance, particularly in light of the other evidence
for shade intolerance.

ES-5 (Climbing or smothering n - negl
growth form)

This species is neither a vine nor an herb with a basal
rosette. It is a tussock-forming grass growing from 3 to 7
meters high (Bossard et al., 2000; Motooka et al., 2003;
Parsons and Cuthbertson, 2001).

ES-6 (Forms dense thickets) y - negl

Forms dense populations in Hawaii (Motooka et al.,
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2003), California (DiTomaso et al., 2008; Drewitz and
DiTomaso, 2004), and New Zealand (Gosling et al.,
2000). "Adult C. jubata individuals formed narrow but
often dense infestations along two of the three roadside
edges" of a research plot (Lambrinos, 2006).

ES-7 (Aquatic) n - negl

This species is not an aquatic plant; it is a terrestrial
tussock-forming grass (Bossard et al., 2000; Motooka et
al., 2003; Parsons and Cuthbertson, 2001).

ES-8 (Grass) y - negl

It is in the grass family (NGRP, 2013; NRCS, 2013).

ES-9 (Nitrogen-fixing woody plant)  n - negl

We found no evidence that this species fixes nitrogen.
Furthermore, it does not belong to a plant family known
to fix nitrogen (Martin and Dowd, 1990; Santi et al.,
2013).

ES-10 (Does it produce viable seeds vy - negl
or spores)

Reproduces by seed (Connor, 1965; Parsons and
Cuthbertson, 2001).

ES-11 (Self-compatible or y - negl
apomictic)

All plants are female and produce seeds apomictically
while the inflorescence is still in the sheath; the seeds are
maturing by the time the inflorescence emerges (Bossard
et al., 2000; Parsons and Cuthbertson, 2001). Plants
produce seeds through apomixis (Connor, 1965; Drewitz
and DiTomaso, 2004; Okada et al., 2009).

ES-12 (Requires special pollinators)  n - negl

Plants produce seeds vegetatively through apomixis
(Timmins and Mackenzie, 1995); thus, pollinators are not
required. This species is agamospermous (Lambrinos,
2001).

ES-13 (Minimum generation time) b - low

This is a perennial grass, reproducing by seeds and
rhizome fragments (Parsons and Cuthbertson, 2001), but
seeds are asexually produced (Bossard et al., 2000). Seeds
germinate in spring, and the seedlings develop rapidly,
producing several tillers and rhizomes (Parsons and
Cuthbertson, 2001). Most plants flower in their first
growing season (Bossard et al., 2000; Parsons and
Cuthbertson, 2001; Timmins and Mackenzie, 1995). It can
also reproduce vegetatively from fragmented tillers
(Bossard et al., 2000). Alternate answers for the Monte
Carlo simulation were “a” and “c.” We used low instead
of negligible uncertainty, because we don't know if
multiple generations of tillers may be produced in a year.

ES-14 (Prolific reproduction) y - negl

One study estimated that total annual seed production
ranges between approximately 300,000 and 1,300,000
seeds (average of 924,000) per square meter (Drewitz and
DiTomaso, 2004). In a 100 x 100 meter plot, another
researcher estimated seed rain densities ranging between
1000 seeds to 4300 seeds per square meter per day,
depending on microhabitat type (Lambrinos, 2006); note
that these are seed rain estimates and not estimates of seed
production per crown area. In some sites, seed rain may
deposit up to 3 million seeds per square meter
(Lambrinos, 2000). Laboratory-derived estimates of
germination on soils from four different habitats ranged
between 21 percent and 36 percent (Lambrinos, 2002).
Another study estimated germination rates of 19 percent
to 33 percent (Drewitz and DiTomaso, 2004). If we
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assumed the lowest fertility and viability rates, this
species would still meet the threshold for this question.

ES-15 (Propagules likely to be
dispersed unintentionally by people)

y - mod

1

"Spread occurs by wind-blown seed or by humans using
mature inflorescences in decorative arrangements”
(Bossard et al., 2000). Dried plumes of pampas grass
(exact species is unknown) are available for sale on the
internet (e.g., Anonymous, 2013a).

ES-16 (Propagules likely to disperse
in trade as contaminants or
hitchhikers)

y - high

2

The congener Cortaderia selloana was grown
commercially for its decorative plumes in the late 1800s
in the United States (Lambrinos, 2001). Although C.
jubata was never grown in the United States
commercially, it may be grown for this purpose at low,
non-commercial levels. Furthermore, it may be harvested
elsewhere in the world for this purpose and introduced
into the United States. Dried plumes of pampas grass
(exact species is unknown) are available for sale on the
internet (e.g., Anonymous, 2013a). The seeds of C.
selloana cling to kiwi fruit destined for export (Knowles
and Tombleson, 1987 cited in ISSG, 2013); the plumose
seeds of C. jubata may as well (ISSG, 2014).

ES-17 (Number of natural dispersal 1
vectors)

Seed and fruit description for ES-17a through ES-17e:
Seeds are elliptical at about 0.5 mm by 2-2.5 mm (Parsons
and Cuthbertson, 2001).

ES-17a (Wind dispersal) y - negl

Seeds are readily dispersed by wind (Bossard et al., 2000;
Connor, 1973; Drewitz and DiTomaso, 2004; MPI, 2012;
Parsons and Cuthbertson, 2001).

ES-17b (Water dispersal) n - low

We found no evidence. Because this species is well
characterized, we used low uncertainty.

ES-17c (Bird dispersal) n - low

We found no evidence. Because seeds are plumose and
clearly adapted for wind-dispersal (Drewitz and
DiTomaso, 2004), we used low uncertainty.

ES-17d (Animal external dispersal) n - low

We found no evidence. Because this species is well
characterized, we used low uncertainty.

ES-17e (Animal internal dispersal)  n - low

We found no evidence. Because we found no evidence of
traits typically associated with frugivory (e.g., fleshy
fruit), we used low uncertainty.

ES-18 (Evidence that a persistent
(>1yr) propagule bank (seed bank)
is formed)

n - negl

A seed burial experiment demonstrated that all seeds lost
viability after four months (Drewitz and DiTomaso,
2004). This result coupled with a lack of primary
dormancy indicates seeds are unlikely to persist for more
than a year under natural conditions (Drewitz and
DiTomaso, 2004). Unlikely to form a long-term seed bank
(Timmins and Mackenzie, 1995).

ES-19 (Tolerates/benefits from
mutilation, cultivation or fire)

y - negl

Plants are relatively resilient to fire because the large
tussocks effectively insulate plant meristems (Lambrinos,
2000). Resprouts after fire (Drewitz and DiTomaso, 2004;
Timmins and Mackenzie, 1995), presumably from the
short underground rhizomes it produces (Parsons and
Cuthbertson, 2001). If cut with their stalks, young
inflorescences can mature some seed due to residual
energy in the stalk (Madison, 1994).

ES-20 (Is resistant to some
herbicides or has the potential to

n - negl

We found no evidence it is resistant to herbicides (e.g.,
Bossard et al., 2000; DiTomaso et al., 2008; Motooka et
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become resistant) al., 2003). "Various herbicides can be used to treat
pampas infestations successfully" (Gosling et al., 2000).
Furthermore, it is not listed by Heap (2013).

ES-21 (Number of cold hardiness 7 0

zones suitable for its survival)

ES-22 (Number of climate types 6 2

suitable for its survival)

ES-23 (Number of precipitation 11 1

bands suitable for its survival)

IMPACT POTENTIAL

General Impacts

Imp-G1 (Allelopathic) n - low 0 We found no evidence. Because this species is well
known, we used low uncertainty.

Imp-G2 (Parasitic) n - negl 0 We found no positive evidence this species is parasitic.
Because it is not a member of one of the plant families
known to contain parasitic species (Heide-Jorgensen,
2008; Nickrent, 2009), we used negligible uncertainty.

Impacts to Natural Systems

Imp-N1 (Change ecosystem ? - max Some species accounts state that C. jubata is a fire hazard

processes and parameters that affect due to buildup of dry fuel (Bossard et al., 2000; MPI,

other species) 2012). This is not surprising given that invasive exotic
grasses generally alter fire regimes in natural
communities, as well as change rates of nutrient supply
(D'Antonio and Vitousek, 1992). However, we found no
direct evidence in the primary literature supporting these
claims that C. jubata changes ecosystem processes.
Furthermore, one report states that leaves of this species
have high levels of silica, which helps it retard fire to
some extent (Madison, 1994). Consequently, we answered
unknown.

Imp-N2 (Change community y - negl 0.2 In California and Oregon where it has invaded, it

structure) sometimes transforms bushland habitats into grasslands,
which affects populations of vertebrates and invertebrates
(Kaufman and Kaufman, 2007). In some California
chaparral habitats, it is reported to have a mean cover of
27 percent (Underwood et al., 2003). In one California
study aerial photographs indicated that the invaded plots
had previously been shrubland. Invasion by C. jubata
"created a structurally less complex perennial grassland
that was markedly depauperate in native shrub species"
(Lambrinos, 2000). Within a maritime chaparral research
plot over nine years, the cover of C. jubata increased from
3 to 16 percent, while that of shrubs decreased from 80 to
62 percent (Lambrinos, 2006). It "prevents forest re-
establishment in forests that have been burned or clear
cut" (Weber, 2003). In New Zealand it changes the
structure of communities with high conservation value
(Gosling et al., 2000).

Imp-N3 (Change community y - negl 0.2 Replaces native plant communities (Bossard et al., 2000;

composition)

Parsons and Cuthbertson, 2001). "Forms dense monotypic
stands in mesic to humid areas with the potential to
replace or compete with native species" (Motooka et al.,
2003). "It becomes dense and can suppress the growth of
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other species. Replaces ground cover, shrubs, and ferns"
(MPI, 2012). Populations "interfere with conifer seedling
recruitment, and occupy space otherwise inhabited by
native plant species” (Drewitz and DiTomaso, 2004). One
study in a California site showed that its invasion
decreased the species richness of native shrubs, but
increased richness of both native and alien herbaceous
species (Lambrinos, 2000).

Imp-N4 (Is it likely to affect federal
Threatened and Endangered
species)

y - low

0.1

In central California, large infestations of C. jubata have
invaded relatively undisturbed stands of maritime
chaparral, displacing a suite of regionally and locally
endemic shrub species (Lambrinos, 2000). In conjunction
with habitat loss and fragmentation, C. jubata is likely to
affect Threatened and Endangered species in California.

Imp-N5 (Is it likely to affect any
globally outstanding ecoregions)

y - low

0.1

Cortaderia jubata threatens sensitive coastal ecosystems
in California (Bossard et al., 2000), including some of the
state’s most diverse and unique shrub communities
(Lambrinos, 2000). Based on the impacts described under
Imp-N2 and Imp-N3, we believe this species is affecting
globally outstanding ecoregions in California (Ricketts et
al., 1999).

Imp-N6 (Weed status in natural
systems)

¢ - negl

0.6

Considered a serious plant pest of natural communities in
New Zealand (Gosling et al., 2000) and elsewhere
(Weber, 2003). Colonizes burnt-over forests and
scrublands (Parsons and Cuthbertson, 2001). Weed of
logged redwood forests in California (Bossard et al.,
2000) and conservation areas in Hawaii (Motooka et al.,
2003). Several control strategies are described in Bossard
et al. (2000), but it is not clear in which systems they have
been used. Control is sought for Hawaiian forests
(Motooka et al., 2003). Targeted for containment on the
island of Maui in Hawaii (Penniman et al., 2011).
Prioritized for sustained control on Rangitoto Island, New
Zealand (Wotherspoon and Wotherspoon, 2002). A
detailed analysis of the efficacy and cost of various
control strategies is reported by DiTomaso et al. (2008)
for California sites. Gosling et al. (2000) reviewed control
strategies for this species and C. selloana in natural areas.
Alternate answers for the Monte Carlo simulation were
both “b.”

Impact to Anthropogenic Systems (cities, suburbs, roadways)

Imp-Al (Impacts human property, n - mod 0 We found no evidence.

processes, civilization, or safety)

Imp-A2 (Changes or limits y - negl 0.1 It reduces the aesthetic and recreational value of natural

recreational use of an area) areas (Bossard et al., 2000). Impedes access (MPI, 2012).
Blocks access and fire management activities by blocking
vehicles (ODA, 2013).

Imp-A3 (Outcompetes, replaces, or  n - mod 0 Although two of the three posts on this species in a

otherwise affects desirable plants popular gardening forum were negative, the comments

and vegetation) were really about this species' impacts in natural systems
(Dave's Garden, 2013). We did not find any evidence of
this particular impact in anthropogenic areas.

Imp-A4 (Weed status in ¢ - negl 0.4 Colonizes roadsides, graded areas, quarry sites, and other
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anthropogenic systems)

disturbed areas (Connor, 1965; DiTomaso et al., 2008;
Parsons and Cuthbertson, 2001). In a study sponsored by
the California Department of Transportation for
alternative methods for controlling roadside vegetation, C.
jubata was one of two weed species specifically targeted
for study (Young, 2003). In California, a public group
comprised of individuals from different organizations
organized to control C. jubata on private and public lands;
the California Department of Transportation controlled
the plants growing on roadways in the managed region
(Madison, 1993, 1994). Alternate answers for the Monte
Carlo simulation were both “b.”

Impact to Production Systems (agriculture, nurseries, forest plantations, orchards, etc.)

Imp-P1 (Reduces crop/product
yield)

y - mod

0.4

In cut-over coastal redwood forests in northern California,
it suppresses establishment of seedling conifers (Bossard
et al., 2000). In forestry operations, it is very competitive
and can retard the establishment and growth of seedling
trees (ODA, 2013).

Imp-P2 (Lowers commodity value) v - low

0.2

Control of Cortaderia spp. weeds, including C. jubata, in
New Zealand forest plantations with herbicides is costly
and only provides a temporary solution (Knowles, 1991).
In the past, C. jubata was planted in commercial forests in
California to keep deer away from young forest trees, but
later it became a significant weed (Madison, 1993). For
those California forests, "[i]n the 1960s, Georgia Pacific
had to abandon 1100 acres in Humboldt County to
jubatagrass as there was, as then, no economical way to
control it. At that time 7000 additional acres were
severely infested" (Madison, 1993).

Imp-P3 (Is it likely to impact trade) vy - high

0.2

In Australia, Cortaderia jubata is a regulated quarantine
pest and prohibited entry (Parsons and Cuthbertson,
2001). This species is listed in New Zealand's National
Pest Plant Accord and accordingly is banned from sale,
propagation, and distribution in the country (MPI, 2012).
Regulated weed in South Africa where it must be
controlled or eradicated where possible (Henderson,
2001). However, we found no specific evidence this
species has affected trade. Under ES-16, we answered yes
(with high uncertainty) that it is likely to be a contaminant
in trade because plumes of Cortaderia species are
available online as floral arrangements (e.g., Anonymous,
2013a). We also note that “the great quantity of fluffy
seed [of C. selloana] has caused problems for kiwifruit
growers since it clings to the fruit and causes it to be
rejected for export" (Knowles and Tombleson, 1987 cited
in ISSG, 2013). Based on this congeneric information, we
answered yes, but with high uncertainty for C. jubata.

Imp-P4 (Reduces the quality or n - mod
availability of irrigation, or strongly

competes with plants for water)

We found no evidence.

Imp-P5 (Toxic to animals, including n - low

livestock/range animals and poultry)

We found no evidence that it is toxic to animals (e.g.,
Burrows and Tyrl, 2001).

Imp-P6 (Weed status in production ¢ - negl

0.6

This species is a significant weed problem in forestry
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systems) operations in other countries (cited in Bossard et al.,
2000) and a weed in U.S. forestry (ODA, 2013). Cattle
and herbicides are used to control C. jubata and C.
selloana in New Zealand forest plantations (Bossard et al.,
2000; Knowles, 1991; West and Dean, 1990). Alternate
answers for the Monte Carlo simulation were both “b.”

GEOGRAPHIC POTENTIAL Unless otherwise indicated, the following evidence
represents geographically-referenced points obtained from
the Global Biodiversity Information Facility (GBIF,
2013).

Plant cold hardiness zones

Geo-Z1 (Zone 1) n - negl N/A  We found no evidence that it occurs in this zone.

Geo-Z2 (Zone 2) n - negl N/A  We found no evidence that it occurs in this zone.

Geo-Z3 (Zone 3) n - negl N/A  We found no evidence that it occurs in this zone.

Geo-Z4 (Zone 4) n - negl N/A  We found no evidence that it occurs in this zone.

Geo-Z5 (Zone 5) n - high N/A  Dave's Garden forum indicates that it can survive in zones
5 to 9 (Dave's Garden, 2013). But another source states
that "several consecutive nights of frost will generally not
kill the plant, but can severely damage it" (ISSG, 2013).
Given that we found no other evidence that it occurs in
this zone, we answered no with high uncertainty.

Geo-Z6 (Zone 6) n - high N/A  We found no evidence it occurs in this zone. Also see
reasoning under Geo-Z5.

Geo-Z7 (Zone 7) y - low N/A  Argentina.

Geo-Z8 (Zone 8) y - negl N/A  Bolivia and Peru.

Geo-Z9 (Zone 9) y - negl N/A  Argentina, Australia, Lesotho, Peru, South Africa, and the
United States.

Geo-Z10 (Zone 10) y - negl N/A  Australia, Ecuador, New Zealand, Peru, and the United
States. Seedlings are vulnerable to frost, but not adults
(Timmins and Mackenzie, 1995).

Geo-Z11 (Zone 11) y - negl N/A  New Zealand, Peru, and the United States.

Geo-Z12 (Zone 12) y - low N/A  Ecuador. Reported to occur in east and west Maui
(Hawaii), United States (Strohecker, 2011).

Geo-Z13 (Zone 13) y - high N/A  Reported to occur in east and west Maui (Hawaii), United
States (Strohecker, 2011).

Kdppen -Geiger climate classes

Geo-C1 (Tropical rainforest) y - low N/A A few points in Ecuador and Peru. One point for Hawaii
(GBIF, 2013), and regional occurrence for Maui
(Strohecker, 2011).

Geo-C2 (Tropical savanna) y - negl N/A  Ecuador, Peru, and the United States (GBIF, 2013;
Strohecker, 2011).

Geo-C3 (Steppe) y - low N/A  Argentina, Bolivia, and the United States.

Geo-C4 (Desert) n - negl N/A  We found no evidence it occurs in this climate class.

Geo-C5 (Mediterranean) y - negl N/A  Australia and the United States.

Geo-C6 (Humid subtropical) y - negl N/A  Argentina and Australia. South Africa (Guateng region;
Anonymous, 2013c).

Geo-C7 (Marine west coast) y - negl N/A  Argentina, Australia, New Zealand, and Peru.

Geo-C8 (Humid cont. warm sum.) n - mod N/A  We found no evidence that it occurs in this climate class.

Geo-C9 (Humid cont. cool sum.) n - negl N/A  We found no evidence that it occurs in this climate class.

Geo-C10 (Subarctic) n - negl N/A  We found no evidence that it occurs in this climate class.

Geo-C11 (Tundra) n - negl N/A  We found no evidence that it occurs in this climate class.
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Geo-C12 (Icecap) n - negl N/A  We found no evidence that it occurs in this class.

10-inch precipitation bands

Geo-R1 (0-10 inches; 0-25 cm) y - high N/A  Ecuador, one point in Argentina, one point on edge in the
United States.

Geo-R2 (10-20 inches; 25-51 cm) y - negl N/A  Argentina, Bolivia, Ecuador, Lesotho, Peru, South Africa,
and the United States.

Geo-R3 (20-30 inches; 51-76 cm) y - negl N/A  Australia, New Zealand, Peru, and the United States.

Geo-R4 (30-40 inches; 76-102 cm) vy - negl N/A  Argentina, Australia, Bolivia, and the United States.

Geo-R5 (40-50 inches; 102-127 cm) v - negl N/A  Australia, Bolivia, and New Zealand.

Geo-R6 (50-60 inches; 127-152 cm) v - negl N/A  New Zealand.

Geo-R7 (60-70 inches; 152-178 cm)  y - negl N/A  Bolivia, Ecuador, New Zealand, Peru, and the United
States.

Geo-R8 (70-80 inches; 178-203 cm) vy - negl N/A  Ecuador.

Geo-R9 (80-90 inches; 203-229 cm) vy - negl N/A  Ecuador and Peru.

Geo-R10 (90-100 inches; 229-254 y - negl N/A  Ecuador and Peru.

cm)

Geo-R11 (100+ inches; 254+ cm)) y - negl N/A  Ecuador.

ENTRY POTENTIAL

Ent-1 (Plant already here) y - negl 1 This species is cultivated and naturalized in the United
States (Jepson Flora Project, 2013; Lambrinos, 2001).

Ent-2 (Plant proposed for entry, or - N/A

entry is imminent )

Ent-3 (Human value & - N/A  Introduced as an ornamental to Tasmania (Parsons and

cultivation/trade status) Cuthbertson, 2001). Seeds are available for sale on
Amazon (Anonymous, 2013b).

Ent-4 (Entry as a contaminant)

Ent-4a (Plant present in Canada, - N/A

Mexico, Central America, the

Caribbean or China)

Ent-4b (Contaminant of plant - N/A

propagative material (except seeds))

Ent-4c¢ (Contaminant of seeds for - N/A

planting)

Ent-4d (Contaminant of ballast - N/A

water)

Ent-4e (Contaminant of aquarium - N/A

plants or other aquarium products)

Ent-4f (Contaminant of landscape - N/A

products)

Ent-4g (Contaminant of containers, - N/A

packing materials, trade goods,

equipment or conveyances)

Ent-4h (Contaminants of fruit, - N/A

vegetables, or other products for

consumption or processing)

Ent-4i (Contaminant of some other - N/A

pathway)

Ent-5 (Likely to enter through - N/A

natural dispersal)
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