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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.

Bulbostylis hispidula (Vahl) R. W. Haines — Beard of the lion

Family: Cyperaceae

Synonyms: Bulbostylis exilis (Kunth) Lye (The Plant List, 2014); Fimbristylis
exilis (Kunth) Roem. & Schult. (The Plant List, 2014); F. hispidula (Vahl)
Kunth (NGRP, 2014); Isolepis exilis Kunth (Lye, 1996; The Plant List, 2014);
Scirpus hispidulus Vahl (basionym; NGRP, 2014). Some authors have
misapplied the name of B. hirta (Thunb.) Svenson to New World occurrences of
B. hispidula (Lye, 2006; Strong, 2014). To avoid confounding our assessment
with information from a different species, we relied on evidence from the
African literature for B. hispidula and F. hispidula to evaluate this species’ risk
potential. This approach did not exclude much useful information on B.
hispidula from the Americas, as little is known about New World populations.

Common names: Beard of the lion (Gantoli et al., 2013), and ratgrass (Brink,
2011).

Botanical description: Bulbostylis hispidula is a tufted or tussock-forming annual
sedge that is 10-40 cm tall, but can reach as high as 80 cm (Brink, 2011;
Héfliger, 1982; Kabuye et al., No Date; Lye, 1996). It is very common in
tropical Africa (Brink, 2011) and often occurs in open, sandy habitats (Simpson
and Inglis, 2001; van Rooyen et al., 2008). Bulbostylis spp. are typically sand
plants (Kral, 1971; Strong, 2014).

Initiation: APHIS received a market access request from South Africa for corn
seeds for planting (South Africa Department of Agriculture Forestry and
Fisheries, 2012). During the development of that commodity risk assessment, B.
hispidula was identified as a weed of potential concern to the United States. The
PPQ Weeds Cross-Functional Working Group decided to evaluate this species
with a weed risk assessment.

Foreign distribution: This species is native to sub-Saharan Africa, including
Madagascar and the Seychelles (Acevedo-Rodriguez and Strong, 2012; NGRP,
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2014). Beyond Africa, it occurs in Belize, Cuba, French Guiana, Guatemala,
Guyana, Indonesia, Mexico, Nicaragua, Philippines, Suriname, and VVenezuela,
(Funk et al., 2007; Goodwin et al., 2013; Hafliger, 1982; MBG, 2014; NGRP,
2014). Because of the taxonomic confusion mentioned above, it is not clear to
what extent this species occurs in the Americas. Furthermore, USDA’s GRIN
database indicates B. hispidula (Vahl) R. W. Haines is native to Central and
South America, but another source (Acevedo-Rodriguez and Strong, 2012)
indicates it is exotic in that region. An expert on Cyperaceae clarified that it is an
exotic species in the Americas (Strong, 2014).

U.S. distribution and status: We found no evidence that this species is currently
present in the United States. A specimen of B. hirta (Thunb.) Svenson was
collected in 1959 from a manganese ore pile in Canton, Maryland (Reed, 1964).
Although we did not find an online image of the specimen to verify its identity,
Mark Strong, a Smithsonian expert on the Cyperaceae, stated that based on the
description of the specimen in Reed (1964) and other factors, he believes this
specimen is likely to be B. hispidula (Strong, 2014). Regardless of the identity of
this specimen, the plant or plants do not appear to have become established in
the United States as neither species is reported in a recent regional flora that
includes Maryland (Weakley, 2012).

WRA areal: Entire United States, including territories.

1. Bulbostylis hispidula analysis

Establishment/Spread Bulbostylis hispidula is an annual plant (Bryson and Carter, 2008) that produces
Potential viable seeds (Hérault and Hiernaux, 2004), and which may be dispersed in trade

(Reed, 1964). Its wide geographic distribution in sub-Saharan Africa (GBIF, 2014)
indicates it has a high adaptive potential to different climates. It has already been
introduced to and become established in several other countries (Acevedo-
Rodriguez and Strong, 2012). Despite that, its ability to establish and spread is
limited by not producing prolific numbers of seeds, not having long-distance
dispersal mechanisms (see Appendix A), and being intolerant to mutilation
(CIRAD, 2014; Gantoli et al., 2013). We did not find any detailed studies on the
life history and ecology of B. hispidula, and we could not answer four questions in
this risk element. Overall, we had very high uncertainty in this risk element due to
the limited amount of information we found about this species.
Risk score = 3 Uncertainty index = 0.33

Impact Potential Bulbostylis hispidula is primarily an agricultural weed that can be quite common in
some cropping systems, with coverage values of 5-25 percent (Gantoli et al., 2013;
Keller et al., 2012). It is reported as a weed of wed rice (Brink, 2011; Goetghebeur
and Coudijzer, 1985), corn (Chikoyea et al., 2004; FAO, 2014), lupin (Saayman-
duToit, 2003), sugarcane (Fadayomi and Abayomi, 1988), groundnuts (Ashrif,
1967), and grasslands (Hé&fliger, 1982). In combination with other weeds it is
reported to reduce corn yield by up to 58 percent (Keller et al., 2012). This species
is managed in crops in Africa and several commercial herbicides in South Africa
have been registered for its control (Bromilow, 2010; Wells et al., 1986). Given the

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

abundance of B. hispidula in some fields, manual labor required for weeding
probably lowers crop value. Bulbostylis hispidula is reported to be unpalatable
(Wells et al., 1986) and is grazed when nothing else is available (Simpson and
Inglis, 2001). We found no evidence that this species harms natural systems. We
had an average amount of uncertainty in this risk element.

Risk score = 2.3 Uncertainty index = 0.18

Based on three climatic variables, we estimate that about 27 percent of the United
States is suitable for the establishment of Bulbostylis hispidula (Fig. 1). This
predicted distribution is based on the species’ known distribution elsewhere in the
world and includes georeferenced points and areas of occurrence. The map for B.
hispidula represents the joint distribution of Plant Hardiness Zones 8-13, areas with
0-100+ inches of annual precipitation, and the following Képpen-Geiger climate
classes: tropical rainforest, tropical savanna, steppe, desert, Mediterranean, humid
subtropical, and marine west coast.

Our determination was based entirely on georeferenced records from Africa (GBIF,
2014) and one regional occurrence in Italy (Wallentinus, 2002). The climatic
variation across the region of Africa where B. hispidula is native was sufficient to
represent the range of climatic variation where it has been reported to occur in the
Americas. Thus, our analysis did not have to rely on any of the reported
occurrences in Mexico, Central America, and South America, which are less certain
due to taxonomic confusion.

The area estimated as suitable in the United States is likely conservative since 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.
This species (MBG, 2014; Simpson and Inglis, 2001; van Rooyen et al., 2008), as
well as the genus (Kral, 1971; Strong, 2014), prefers sandy habitats.

“Bulbostylis hispidula occurs from sea-level up to 2050 m altitude in a large
variety of habitats, including dry grassland, seasonally wet grassland and
woodland, shrubland, forest openings, dry sandy locations, dunes, shallow soil
on rocks, marshes and shores of lakes. It often occurs in fallows and other
disturbed habitats, and is a weed of wet rice and upland crops” (Brink, 2011).

We found no evidence that B. hispidula is currently present in the United States
(see information under U.S. distribution and status, above). Because this species is
not cultivated, it is unlikely to be intentionally introduced. It has already
demonstrated an ability to spread beyond its native range, however, since it is
established in Mexico, Central America, South America, and Italy (Acevedo-
Rodriguez and Strong, 2012). We found evidence it may spread as a contaminant of
ore (Reed, 1964).

Risk score = 0.13 Uncertainty index = 0.14
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Figure 1. Predicted distribution of Bulbostylis hispidula in the United States. Map
insets for Alaska, Hawaii, and Puerto Rico are not to scale.

2. Results

Model Probabilities: ~ P(Major Invader) = 11.5%
P(Minor Invader) = 69.6%
P(Non-Invader) = 18.9%

Risk Result = Evaluate Further

Secondary Screening = Evaluate Further
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Figure 2. Bulbostylis hispidula 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 Bulbostylis hispidula. The blue “+” symbol represents the medians of the
simulated outcomes. The smallest box contains 50 percent of the outcomes, the
second 95 percent, and the largest 99 percent.
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3. Discussion

The result of the weed risk assessment for Bulbostylis hispidula is Evaluate Further
(Fig. 2), which is supported by our uncertainty analysis (Fig. 3). A conclusion of
Evaluate Further means that the species presents a moderate risk potential and that
decision makers may have to consider other factors when making regulatory and
management decisions. Overall, B. hispidula’s risk profile is consistent with
species that are considered minor invaders in the United States. Bulbostylis
hispidula is a highly variable and wide ranging plant in Africa, growing in a wide
range of habitats including deserts, steppe, savannas, and subtropical forests
(GBIF, 2014; Hall, 1973; Lye, 1996). In its native range, it is particularly abundant
in dry regions (Hérault and Hiernaux, 2004) and is an indicator species of declining
soil fertility (CIRAD, 2014). Should B. hispidula be introduced to the United States
and become established, we expect it would establish and spread in open, sandy
habitats in agricultural, natural, and anthropogenic systems throughout the
southeastern, southern, and western portions of the United States (Fig. 1).
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Appendix A. Weed risk assessment for Bulbostylis hispidula (Vahl) R. W. Haines (Cyperaceae). 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 e - high 2 This species is native to sub-Saharan Africa, including

outside its native range) Madagascar and the Seychelles (Acevedo-Rodriguez and
Strong, 2012; NGRP, 2014). Established in Italy
(Wallentinus, 2002). It has been reported to occur in Belize,
Cuba, French Guiana, Guatemala, Guyana, Indonesia,
Mexico, Nicaragua, the Philippines, Suriname, and
Venezuela (Funk et al., 2007; Goodwin et al., 2013; Hafliger,
1982; MBG, 2014; NGRP, 2014). USDA’s GRIN database
indicates B. hispidula (Vahl) R. W. Haines is native to
Central and South America, but another source (Acevedo-
Rodriguez and Strong, 2012) states it is exotic in that region.
An expert on Cyperaceae clarified with us that it is an exotic
species in the New World (Strong, 2014). We found no
information clarifying whether this species is casual or
naturalized in Mexico, Central America, and South America.
Given the number of records and breadth of distribution in
that region and in its native range, we assumed it is
naturalized and used high uncertainty. The alternate answers
for the Monte Carlo simulation were "d" and "f."

ES-2 (Is the species highly n - negl 0 Plants are collected from the wild in Africa and used in

domesticated) matting, traditional medicines, and straining alcoholic
beverages (Brink, 2011; Simpson and Inglis, 2001). We
found no evidence this species is cultivated; thus it is highly
unlikely to have been bred for traits associated with reduced
weed potential.

ES-3 (Weedy congeners) n - high 0 The genus Bulbostylis has about 100-150 species primarily in
tropical Africa and America (Lye, 1996; Mabberley, 2008).
About a dozen species have been reported to be weedy
(Randall, 2012). Bulbostylis barbata and B. puberula are
considered principle weeds in Nigeria and Ceylon,
respectively (Holm et al., 1979). However, a more detailed
review of Cyperaceae as weeds states that none of the
Bulbostylis species are considered major weeds (Bryson and
Carter, 2008). We answered no, but with high uncertainty
because the evidence is somewhat conflicting.

ES-4 (Shade tolerant at some n - low 0 We found no evidence this species is shade tolerant. This

stage of its life cycle) species, like the rest of the genus, tends to occur in open and
sunny habitats (Brink, 2011; Bryson and Carter, 2008; Lye,
1996; Strong, 2014). Thus we believe it is unlikely to be
shade tolerant.

ES-5 (Climbing or smothering  n - negl 0 This species is not a vine. It is a short, tufted annual sedge
growth form) (Brink, 2011).

ES-6 (Forms dense thickets) n - mod 0 We found no evidence.

ES-7 (Aquatic) n - negl 0 Not an aquatic. It occurs in terrestrial habitats that range from

dry to wet (MBG, 2014; Simpson and Inglis, 2001). It occurs
in rocky outcrops in Nigeria (Hall, 1973).

ES-8 (Grass) n - negl 0 This species is not a grass; it is a sedge (Cyperaceae; NGRP,
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2014).

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

We found no direct or specific evidence of nitrogen fixation
for this species. This species is not in a plant family known to
contain nitrogen-fixing species (Martin and Dowd, 1990;
Santi et al., 2013). Furthermore, it is herbaceous (CIRAD,
2014) and not woody.

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

Bulbostylis hispidula produces viable seeds (Hérault and
Hiernaux, 2004). Reproduces via seeds (CIRAD, 2014; Wells
et al., 1986).

ES-11 (Self-compatible or ? - max
apomictic)

Unknown.

ES-12 (Requires special n - low
pollinators)

We found no information about this species' pollination
biology. However, because the majority of sedges are wind-
pollinated (Faegri and Van der Pijl, 1979), we answered no
with low uncertainty.

ES-13 (Minimum generation b - negl
time)

Annual (Bryson and Carter, 2008). Often an annual and
rarely a perennial (CIRAD, 2014; Hafliger, 1982). There are
several subspecies in Africa, some are annual, others are
perennial (Lye, 1996). It begins flowering 2-4 weeks after
germination (CIRAD, 2014), but we found no evidence it has
multiple generations per year. Given that it is a tussock-
forming species, we do not consider tillering as contributing
to the production of new clumps. Alternate answers for the
Monte Carlo simulation were both "c."

ES-14 (Prolific reproduction)  n-mod

One study reported extracting an average of 1041 seeds per
m™ from the top 2 cm of soil (Hérault and Hiernaux, 2004),
but it is unknown whether this represents seed production for
one year or multiple years. In that study, only about 10
percent of the seeds germinated (Hérault and Hiernaux,
2004); it is not clear if the other seeds were dormant or not
viable. Another author states that B. hispidula produces a
large number of seeds (Gérard et al., 2001), but the author did
not provide numerical estimates of seed production. Because
the threshold for a yes answer for an herbaceous species is
5000 viable seeds per square meter, we answered no.

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

We found no direct evidence that this species is dispersed in
this fashion. However, remains of B. hispidula from a human
settlement in Africa over a 1000-year period indicate that this
species has been associated with human civilization for a
long time, either as a weed of settlements or agriculture (Klee
et al., 2000). We believe that this association with people
increases its opportunity for human-mediated dispersal, but
without more direct evidence we answered unknown.

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

Assuming the plants that were found on the manganese ore
piles in Canton, Maryland were B. hispidula (Strong, 2014),
this species entered the United States in imported ore (Reed,
1964). It is likely it could also enter in similar trade goods
such as sand.

ES-17 (Number of natural 0
dispersal vectors)

Fruit and seed characteristics for ES-17a through ES-17e:
Fruit is a trigonous nutlet (obtriangular in outline) about 1 to
1.3 mm long and wide (Héfliger, 1982; Lye, 1996).

ES-17a (Wind dispersal) ? - max We found no evidence that this species is dispersed by wind.
However, the preference for open sandy habitats (Simpson
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and Inglis, 2001; van Rooyen et al., 2008), coupled with the
small size and shape of the nutlets, suggests that the seeds
could be spread over short distances by wind.

ES-17b (Water dispersal) n - high We found no evidence. Because this species occurs in
marshes and on lake shores (Brink, 2011), we raised
uncertainty to high.

ES-17c (Bird dispersal) n - mod We found no evidence that this species is dispersed by birds
or is likely to attract birds.
ES-17d (Animal external n - low We found no evidence that this species is dispersed on
dispersal) animals, nor any evidence of morphological features
(Hafliger, 1982; Lye, 1996). that would promote such
dispersal.
ES-17e (Animal internal ? - max We found no direct evidence of internal animal dispersal.
dispersal) Seeds may be consumed by grazing animals (Simpson and

Inglis, 2001; Wells et al., 1986), but it is unknown if they
would remain viable after gut passage.

ES-18 (Evidence that a ? - max 0 Unknown.
persistent (>1yr) propagule
bank (seed bank) is formed)

ES-19 (Tolerates/benefits n - mod -1 Bulbostylis hispidula does not tolerate repeated weeding
from mutilation, cultivation or (CIRAD, 2014). It is considered easy to control by one author
fire) (Gantoli et al., 2013). Note that fire stimulates recruitment

from soil seed banks (Ahmed and Ali, 2012), but seed
response to fire is not considered in this question.

ES-20 (Is resistant to some n - low 0 We found no evidence that this species is resistant to
herbicides or has the potential herbicides. Neither the species nor the genus Bulbostylis are
to become resistant) listed in the Weed Science Society of America’s database of

herbicide resistant weeds (Heap, 2014). One source reports
100 percent control with at least some herbicide formulations
(Saayman-duToit, 2003). However, it should be noted that
the close relative, Fimbristylis miliacea is listed as resistant
to a few different herbicides (Heap, 2014).

ES-21 (Number of cold 6 0 See evidence under geographic potential.
hardiness zones suitable for its
survival)

ES-22 (Number of climate 7 2 See evidence under geographic potential.
types suitable for its survival)

ES-23 (Number of 11 1 See evidence under geographic potential.
precipitation bands suitable for
its survival)

IMPACT POTENTIAL

General Impacts

Imp-G1 (Allelopathic) n - mod 0 We found no evidence.

Imp-G2 (Parasitic) n - negl 0 We found no evidence that this species is parasitic.
Furthermore, this species is not a member of a plant family
known to contain parasitic species (Heide-Jorgensen, 2008;
Nickrent, 2009).

Impacts to Natural Systems

Imp-N1 (Change ecosystem n - mod 0 We found no evidence. Although there is little detailed
processes and parameters that information about this species, we used moderate uncertainty
affect other species) in this subelement because we did not find any evidence the

species is a weed of natural systems. The available literature
indicates it is a weed of production and anthropogenic
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systems (see evidence below).

Imp-N2 (Change community n - mod 0 We found no evidence.
structure)

Imp-N3 (Change community n - mod 0 We found no evidence.
composition)

Imp-N4 (Is it likely to affect n - mod 0 We found no evidence.

federal Threatened and

Endangered species)

Imp-N5 (Is it likely to affect n - mod 0 We found no evidence.
any globally outstanding

ecoregions)

Imp-N6 (Weed status in a-mod 0 We found no evidence that this species is a weed of natural

natural systems) systems. Alternate answers for the Monte Carlo simulation
were both "b."

Impact to Anthropogenic Systems (cities, suburbs, roadways)

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

property, processes,
civilization, or safety)

Imp-A2 (Changes or limits n - low 0 We found no evidence of this impact. We used low

recreational use of an area) uncertainty because it seems unlikely that a short sedge
would restrict recreational access or activities.

Imp-A3 (Outcompetes, n - mod 0 We found no evidence.

replaces, or otherwise affects

desirable plants and

vegetation)

Imp-A4 (Weed status in b - mod 0.1 Bulbostylis hispidula is considered a roadside (Goetghebeur

anthropogenic systems) and Coudijzer, 1985) and ruderal weed (Wells et al., 1986).
However, we found no evidence that it is specifically
managed for its impact in these areas. Alternate answers for
the Monte Carlo simulation were both "a."

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

Imp-P1 (Reduces crop/product vy - high 0.4 In one site in Benin, B. hispidula was one of four principal

yield) weeds of corn, with plot coverage values of 5-25 percent
(Gantoli et al., 2013; Keller et al., 2012). In conjunction with
the other three weed species, and depending on how long
weeds were allowed to interfere with crop growth, these
species reduced corn yield by up to 58 percent (Keller et al.,
2012). Bulbostylis hispidula occurs in the fallow period
following pearl millet cultivation in Africa (Gérard et al.,
2001). It is a frequent species in agricultural fields in
Botswana, primarily occurring in large patches or as many
scattered individuals, "but its small size makes it a minor
competitor" (Phillips, 1992). From the evidence available, it
is not clear to what extent B. hispidula reduces crop yield
alone. However, given the estimates of frequency and
density, it is likely interfering with crop growth to some

extent.
Imp-P2 (Lowers commaodity y - low 0.2 One study that examined weed abundance in maize under
value) different management styles found that B. hispidula had a

high relative importance index (as measured by weed density
and frequency); it obtained the highest importance value
under velvet bean and farmer control treatments (Chikoyea et
al., 2004). In this study, farmer control included various
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forms of manual weeding and usually represented about 50-
70 percent of total farm labor (Chikoyea et al., 2004). Given
the abundance of B. hispidula in control fields, it is very
likely farmers are spending a significant amount of their time
controlling this species. Bulbostylis hispidula is categorized
as replacing preferred grass vegetation (Wells et al., 1986),
presumably in pastoral systems, suggesting it may be
lowering the value of the land (see additional evidence under
Imp-P5).

Imp-P3 (Is it likely to impact n - mod 0 We found no evidence that this species is regulated by any

trade) country (e.g., APHIS, 2014).

Imp-P4 (Reduces the quality n - mod 0 We found no evidence.

or availability of irrigation, or

strongly competes with plants

for water)

Imp-P5 (Toxic to animals, n - low 0 We found no evidence this species is toxic. Bulbostylis

including livestock/range hispidula is reported to be unpalatable (Wells et al., 1986)

animals and poultry) and is grazed when nothing else is available (Simpson and
Inglis, 2001).

Imp-P6 (Weed status in c-low 0.6 Bulbostylis hispidula is a weed of cultivation and rice fields

production systems) (Goetghebeur and Coudijzer, 1985), corn (Chikoyea et al.,
2004; FAQ, 2014), lupin (Saayman-duToit, 2003), sugarcane
(Fadayomi and Abayomi, 1988), and groundnuts (Ashrif,
1967). Weed of grasslands, perennial crops, and aquatic
habitats (Hafliger, 1982). Weed of upland crops (Bridge et
al., 1978). Weed of arable crops in Zambia (Vernon, 1983).
Out of a group of about 20 species, B. hispidula was
categorized as one of the most important weeds of upland
crops in Gambia (Anonymous, 1981), but another work did
not consider it a major weed in the country (Terry, 1981).
This species in conjunction with other weed species is
managed in maize fields in Nigeria (Chikoyea et al., 2004).
Despite being very abundant in corn in one Benin study, it is
not considered troublesome by farmers because it is easy to
control (Gantoli et al., 2013). Bulbostylis hispidula is labeled
under several registered herbicides in South Africa
(Bromilow, 2010; Wells et al., 1986). 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, 2014).

Plant hardiness zones

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

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

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

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

Geo-Z5 (Zone 5) n - negl N/A  We found no evidence that it occurs in this hardiness zone.

Geo-Z6 (Zone 6) n - negl N/A  We found no evidence that it occurs in this hardiness zone.

Geo-Z7 (Zone 7) n - mod N/A  We found no evidence that it occurs in this hardiness zone.

Geo-Z8 (Zone 8) y - low N/A  Lesotho, Namibia, and South Africa.

Geo-Z9 (Zone 9) y - negl N/A  Botswana, Namibia, and South Africa. Occurs at a site in
South Africa with a mean minimum temperature of -4.0 °C in
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July (Rutherford and Powrie, 2010).

Geo-Z10 (Zone 10) y - negl N/A  Botswana, Namibia, and South Africa.

Geo-Z11 (Zone 11) y - negl N/A  Benin, Mali, Niger, and Tanzania.

Geo-Z12 (Zone 12) y - negl N/A  Cote d'lvoire, Ghana, and Senegal.

Geo-Z13 (Zone 13) y - negl N/A  Congo, the Democratic Republic of Congo, Gabon, Liberia,
and Somalia.

Kdppen -Geiger climate classes

Geo-C1 (Tropical rainforest) y - low N/A  Some points in Cameroon, Equatorial Guinea, Guinea, and
Liberia.

Geo-C2 (Tropical savanna) y - negl N/A  Benin, Cote d'lvoire, and Ghana.

Geo-C3 (Steppe) y - negl N/A  Mali, Namibia, and Nigeria.

Geo-C4 (Desert) y - negl N/A  Botswana, Mali, and Namibia.

Geo-C5 (Mediterranean) y - high N/A  Two points in Ethiopia. Established in Italy (Wallentinus,
2002), half of which is Mediterranean.

Geo-C6 (Humid subtropical) y - negl N/A  South Africa and a few points in the Democratic Republic of
Congo and Tanzania.

Geo-C7 (Marine west coast) y - negl N/A  South Africa and one point in each of Angola, Lesotho, and
Zimbabwe.

Geo-C8 (Humid cont. warm n - low N/A  We found no evidence that it occurs in this climate type.

sum.)

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

sum.)

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

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

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

10-inch precipitation bands

Geo-R1 (0-10 inches; 0-25 y - negl N/A  Burkina Faso, Mali, and South Africa. Occurs at a site in

cm) South Africa receiving on average 180 mm of precipitation
per year (Rutherford and Powrie, 2010).

Geo-R2 (10-20 inches; 25-51  y - negl N/A  Botswana, Mali, and Namibia. Occurring in sites in Niger

cm) that receives an average of 300-600 mm of precipitation per
year (Wezel and Schlecht, 2004).

Geo-R3 (20-30 inches; 51-76  y - negl N/A  Ghana, Somalia, and South Africa. Occurring in sites in

cm) Niger that receive an average of 300-600 mm of precipitation
per year (Wezel and Schlecht, 2004).

Geo-R4 (30-40 inches; 76-102 vy - negl N/A  Benin, Burkina Faso, Cote d'lvoire, Ghana, and South Africa.

cm)

Geo-R5 (40-50 inches; 102- y - negl N/A  Benin, Cote d'lvoire, and South Africa.

127 cm)

Geo-R6 (50-60 inches; 127- y - low N/A  Cote d'lvoire.

152 cm)

Geo-R7 (60-70 inches; 152- y - low N/A  Cote d'lvoire. One point in Guinea and two points in

178 cm) Cameroon.

Geo-R8 (70-80 inches; 178- y - low N/A  One point in Liberia, a few in Cote d'lvoire, and one in the

203 cm) Democratic Republic of Congo.

Geo-R9 (80-90 inches; 203- y - low N/A A few points in Gabon and one in Nigeria.

229 cm)

Geo-R10 (90-100 inches; 229- vy - low N/A  One point in Congo and one in Tanzania (on edge with the

254 cm) 100+ precipitation band).

Geo-R11 (100+ inches; 254+  y - low N/A  Cameroon, Equatorial Guinea, and Liberia.

cm)
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ENTRY POTENTIAL

Ent-1 (Plant already here) n - low 0 We found no evidence that this species is currently present in
the United States. A specimen of B. hirta (Thunb.) Svenson
was collected in 1959 from a manganese ore pile in Canton,
Maryland (Reed, 1964). Although we did not find an online
image of the specimen to verify its identity, Mark Strong, a
Smithsonian expert on the Cyperaceae, stated that based on
the description of the specimen in Reed (1964) and other
factors, he believes that this specimen is likely to be B.
hispidula (Strong, 2014). Regardless of the identity of this
specimen, the plants collected from Maryland do not appear
to have become established in the United States as neither
species is reported in a regional flora (Weakley, 2012).

Ent-2 (Plant proposed for n - low 0 We found no evidence of interest in importing this species.

entry, or entry is imminent )

Ent-3 (Human value & b - low 0.05  Plants are collected from the wild in Africa and used in

cultivation/trade status) matting, traditional medicines, and straining alcoholic
beverages (Brink, 2011; Simpson and Inglis, 2001).

Ent-4 (Entry as a contaminant)

Ent-4a (Plant present in y - negl This species is present in Mexico and Central America
Canada, Mexico, Central (Acevedo-Rodriguez and Strong, 2012; NGRP, 2014).
America, the Caribbean or
China)

Ent-4b (Contaminant of plant n - mod 0 We found no evidence.
propagative material (except
seeds))

Ent-4c (Contaminant of seeds  ? - max Because this species is associated with agriculture (see
for planting) references in Imp-P1 through Imp-P6), it is possible its seeds

may contaminate agricultural or vegetable seed.

Ent-4d (Contaminant of n - high 0 We found no specific evidence it is a contaminant of ballast
ballast water) water. However, because B. hispidula occurs in sandy areas,

coastal regions and dunes (Brink, 2011; GBIF, 2014), its
seeds may be accidentally taken on with ballast.

Ent-4e (Contaminant of n - high 0 We found no evidence and in general it seems unlikely.
aquarium plants or other
aquarium products)

Ent-4f (Contaminant of ? - max We found no specific evidence that it may contaminate this
landscape products) pathway. However, because this species prefers sandy

habitats (MBG, 2014; Simpson and Inglis, 2001; van Rooyen
et al., 2008), it may be present in sand that is used in
landscaping projects.

Ent-4g (Contaminant of n - mod 0 We found no evidence.
containers, packing materials,
trade goods, equipment or
conveyances)

Ent-4h (Contaminants of n - mod 0 We found no evidence and in general this seems unlikely.
fruit, vegetables, or other
products for consumption or
processing)

Ent-4i (Contaminant of some e - high 0.08  Assuming the plants that were found on the manganese ore

other pathway)

piles in Canton, Maryland were B. hispidula (Strong, 2014),
then this species entered the United States as a contaminant
of this pathway (Reed, 1964). Ore is sometimes stored
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outside on bare ground, so some plant species may either
disperse into the ore piles or grow in them. We do not know
how B. hispidula was introduced to Mexico and other
countries in Central and South America. It may have entered
as a contaminant of some other traded good, or as a
hitchhiker on a means of conveyance (e.g., in mud attached to
containers or equipment). Because none of the other
pathways considered above seem as likely, we chose "e" with
high uncertainty.

Ent-5 (Likely to enter through
natural dispersal)

n - mod

0

Because B. hispidula is not reported near the U.S. border in
Mexico (GBIF, 2014) and because we found no evidence of
adaptations for long-distance dispersal, it seems unlikely to
disperse naturally into the United States in the near future.
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