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Weed Risk Assessment for Bacopa australis

Introduction 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.

Bacopa australis V.C. Souza
Species Family: Scrophulariaceae
Information Synonyms: None.
Initiation: PPQ received a market access request for aquatic plants of Bacopa
australis for propagation from the Ministry of Food, Agriculture and Fisheries,
the Danish Plant Directorate (MFAF, 2009). Because this species is not native to
the United States (Souza, 2001) and may pose a phytosanitary risk, the PERAL
Weed Team initiated this assessment.
Foreign distribution: This species was described as a new species in 2001 (Souza,
2001). It is native to Argentina and southern Brazil (Souza, 2001), but may
occur in other South American countries. It has been introduced for cultivation
in Singapore (Anonymous, 2013b), Denmark (TROPICA, 2013), the United
Kingdom (Anonymous, 2013c), and likely elsewhere.
U.S. distribution and status: This species has been introduced into the United States
for aquarium cultivation (Anonymous, 2008, 2013d). It is not widely available
commercially, but it can be obtained from hobbyists in the United States (APC,
2003). We found no evidence that this species has escaped or become
naturalized in the United States.
WRA area1: Entire United States, including territories.

1

“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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1. Bacopa australis analysis
Establishment/Spread Because B. australis was first described in 2001 (Souza, 2001), we know very little
Potential about its biology. Like other Bacopa species it is an herbaceous aquatic plant that
roots along stem nodes and can live either submersed in water or along the edge of
aquatic bodies (Souza, 2001). Based on information from aquarium websites and
information about other Bacopa species, B. australis is likely to be shade tolerant,
have an annual life cycle, produce viable seed, possess a long-term seed bank, and
tolerate mutilation (Anonymous, 2009; APC, 2003; Barrett and Strother, 1978;
Wetzel et al., 2001). We found no evidence that it has escaped from cultivation but
that does not conclusively indicate low invasive potential, because this species was
only recently introduced into the aquarium trade (Anonymous, 2009). Our
uncertainty was very high for this risk element due to lack of information.
Risk score = 5
Uncertainty index = 0.46
Impact Potential We found no evidence that B. australis causes any specific kind of impact. Without
a long history of introduction and cultivation, it is difficult to determine if this is an
artifact of its recent discovery or if this reflects the true biotic potential of the
species. A few species of Bacopa are considered weeds, including some weeds of
rice (Acuña Galé, 1974; Kent et al., 2001; Moody, 1989), but we found no
information about how those species affect rice or to what degree. Bacopa
caroliniana, B. lanigeri, and B. monnieri are considered weeds of the natural
environment in Australia (Anonymous, 2012; Hussey et al., 2007; Randall, 2007).
Because this species was recently described and lacks any history in cultivation, we
had very high uncertainty for this risk element.
Risk score = 1.0
Uncertainty index = 0.71
Geographic Potential Based on three climatic variables, we estimate that about 8 percent of the United
States is suitable for the establishment of B. australis (Fig. 1). This predicted
distribution is based on the species’ known distribution elsewhere in the world and
includes point-referenced localities and reported areas of occurrence. The map for
B. australis represents the joint distribution of Plant Hardiness Zones 9-11, areas
with 20-100+ inches of annual precipitation, and the following Köppen-Geiger
climate classes: tropical rainforest, tropical savanna, and humid subtropical.
Our assessment of this species’ geographic potential was very uncertain due to
limited information on its distribution. Our assessment was based on only three
point-referenced occurrences in GBIF (2013) and a general distribution from
southern Brazil to northern Argentina (Souza, 2001). Based on this regional
distribution, we assumed it could occur in tropical rainforests, Plant Hardiness
Zone 9, and precipitation bands of 40-50 and 60-100+ inches.
As an aquatic plant, B. australis would be restricted to lakes, ponds, floodplains
(Souza and Giulietti, 2009), wetlands, and other similar habitats. However, because
aquatic habitats tend to insulate plants from excessive cold temperatures, we
believe this species may be able to survive outside the region shown on the map
(e.g., the entire southern United States and portions of the western coast). We also
expect that it could establish in Puerto Rico and on other tropical islands. Puerto
Rico was not classified as suitable for establishment in our analysis because we did
not find any evidence that this species occurs in Plant Hardiness Zones 12 and 13.
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Entry Potential We did not assess the entry potential of B. australis because it is already present in
the United States (Anonymous, 2008, 2013d).

Figure 1. Predicted distribution of Bacopa australis 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) = 8.7%
P(Minor Invader) = 67.2%
P(Non-Invader) = 24.2%
Risk Result = Evaluate Further
Secondary Screening = Evaluate Further
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Figure 2. Bacopa australis 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.

.

Figure 3. Monte Carlo simulation results (N=5,000) for uncertainty around the risk
scores for Bacopa australisa.

.
a

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 B. australis is Evaluate Further, even
after secondary screening (Fig. 2). Very high uncertainty is reflected by not only
the size of the boxes in Fig. 3, but also by the location of the observed risk score
outside of the 99th percentile box of simulated risk scores. It is noteworthy that the
distribution of simulated risk scores encompasses both the low and high risk
regions of our risk space (Fig. 3). Uncertainty was very high because there is very
little known about the biology of this species. Furthermore, because this species
was described only a few years ago (Souza, 2001), we have little confidence about
the history of the species elsewhere. We answered 19 of 46 questions used in our
predictive model (i.e., questions in Establishment/Spread and Impact Potential risk
elements) as unknown, and many of the others we answered with high uncertainty.
Where we answered questions with evidence supporting invasiveness, most
answers and justification were based on congeneric information.
A survey done in the native range of B. australis found that it occurs much less
than other local aquatic plants (dos Santos and de Barros Costacurta, 2011). This
suggests that in its native range it is limited by herbivores or disease, or that it does
not have an intrinsically high population growth rate. Bacopa australis was first
introduced to the aquatic plant hobby trade in 2000, and it readily grows in a wide
range of aquarium conditions (Anonymous, 2009). Private growers report that it
can grow very quickly under the right conditions (Anonymous, 2013a; APC, 2003).
Currently, B. australis is not widely available commercially but its popularity is
expected to increase (APC, 2003).
So far as we know, 56 species of Bacopa exist (Mabberley, 2008). Fourteen of
these have been classified weedy by one or more sources (Randall, 2012). Yet none
of these appear to be major invaders or weeds like other more widely known
aquatic weeds such as Eichhornia crassipes or Hydrilla verticillata (CABI, 2013a,
2013b; Pieterse and Murphy, 1990). Several species of Bacopa are considered
weeds of rice (Acuña Galé, 1974; Kent et al., 2001; Moody, 1989). In Nigeria, B.
crenata is considered a serious weed (Holm et al., 1979). Except for one footnote
in a general reference noting Bacopa species cause moderate yield or quality losses
in rice (Smith, 1983), we did not find any information on how these weedy
congeners affect rice or to what degree. A study of the weed flora of rice in
California found that B. rotundifolia is a common weed (Barrett and Seaman,
1980). Bacopa rotundifolia and two other Bacopa species spread quickly through
the California rice-growing region after they were introduced (Barrett and Seaman,
1980; Barrett and Strother, 1978); however, we found no reports of damage to rice
crops, and certainly no recent reports. In conclusion, Bacopa species appear to
have a moderate to high capacity to establish and spread, but they do not appear to
behave like major aquatic weeds. Because of their low stature, they are probably
readily outcompeted by other plants, including rice.
4. Literature Cited
7 U.S.C. § 1581-1610. 1939. The Federal Seed Act, Title 7 United States Code §
1581-1610.
7 U.S.C. § 7701-7786. 2000. Plant Protection Act, Title 7 United States Code §
7701-7786.

Ver. 1

August 13, 2013

5

Weed Risk Assessment for Bacopa australis

Acuña Galé, J. 1974. Plantas Indeseables en los Cultivos Cubanos. Academia de
Ciencias de Cuba: Instituto de Investigaciones Tropicales, La Habana. 240
pp.
Anonymous. 2008. Bacopa australis (Scrophulariaceae). Florida Aquatic
Nurseries. Last accessed http://www.floridaaquatic.com/index.htm.
Anonymous. 2009. Bacopa australis. AquaScaping World. Last accessed June 24,
2013, http://www.aquascapingworld.com/.
Anonymous. 2012. Hairy water hyssop (Bacopa lanigera). technigro, Nerang BC,
Queensland. 2 pp.
Anonymous. 2013a. Bacopa australis. The Planted Tank. Last accessed June 26,
2013, http://www.plantedtank.net/forums/myPlants.php?do=view&p=219.
Anonymous. 2013b. Bacopa australis at Mizu World. Mizu World. Last accessed
June 26, 2013, http://mizuworld.com/.
Anonymous. 2013c. Bacopa australis at Seapets. Seapets: Aquatic and Pet
Superstores. Last accessed June 25, 2013, http://www.seapets.co.uk/.
Anonymous. 2013d. Bacopa australis for sale. Peabody's Paradise, LLC. Last
accessed June 25, 2013, http://www.peabodysparadise.com/shop/.
APC. 2003. Aquatic Plant Finder. Aquatic Plant Central (APC).
http://www.aquaticplantcentral.com/forumapc/plantfinder/index.php.
(Archived at PERAL).
APHIS. 2013. Phytosanitary Certificate Issuance & Tracking System (PCIT).
United States Department of Agriculture, Animal and Plant Health
Inspection Service (APHIS).
https://pcit.aphis.usda.gov/pcit/faces/index.jsp. (Archived at PERAL).
Barrett, S. C. H., and D. E. Seaman. 1980. The weed flora of Californian rice fields.
Aquatic Botany 9:351-376.
Barrett, S. C. H., and J. L. Strother. 1978. Taxonomy and natural history of Bacopa
(Scrophulariaceae) in California. Systematic Botany 3(4):408-419.
CABI. 2013a. Crop Protection Compendium, Online Database. CAB International
(CABI). http://www.cabi.org/cpc/. (Archived at PERAL).
CABI. 2013b. Invasive Species Compendium, Online Database. CAB International
(CABI). http://www.cabi.org/cpc/. (Archived at PERAL).
dos Santos, A. J., and M. de Barros Costacurta. 2011. Dinâmica da composição e
cobertura de espécies de macrófitas aquáticas e a escolha de indicadores de
impacto ambiental em um rio com ecoturismo [Composition and coverage
dynamics of aquatic macrophytes species and the choose of environmental
impact indicators in a river with ecotourism tour]. Ambiência 7(3):535550.
GBIF. 2013. GBIF, Online Database. Global Biodiversity Information Facility
(GBIF). http://data.gbif.org/welcome.htm. (Archived at PERAL).
Heap, I. 2013. The international survey of herbicide resistant weeds. Weed Science
Society of America. www.weedscience.com. (Archived at PERAL).
Heide-Jorgensen, H. S. 2008. Parasitic Flowering Plants. Brill, Leiden, The
Netherlands. 438 pp.
Holm, L. G., J. V. Pancho, J. P. Herberger, and D. L. Plucknett. 1979. A
Geographical Atlas of World Weeds. Krieger Publishing Company,
Malabar, FL. 391 pp.
Hussey, B. M. J., G. J. Keighery, J. Dodd, S. G. Lloyd, and R. D. Cousens. 2007.
Western Weeds: A Guide to the Weeds of Western Australia (2nd ed.). The
Weeds Society of WA, Inc., Victoria Park, WA, Australia. 294 pp.
IPPC. 2012. International Standards for Phytosanitary Measures No. 5: Glossary of

Ver. 1

August 13, 2013

6

Weed Risk Assessment for Bacopa australis

Phytosanitary Terms. Food and Agriculture Organization of the United
Nations, Secretariat of the International Plant Protection Convention
(IPPC), Rome, Italy.
Kent, R., D. E. Johnson, and M. Becker. 2001. The influences of cropping system
on weed communities of rice in Côte d'Ivoire, West Africa. Agriculture,
Ecosystems and Environment 87(3):299-307.
Koop, A., L. Fowler, L. Newton, and B. Caton. 2012. Development and validation
of a weed screening tool for the United States. Biological Invasions
14(2):273-294.
Mabberley, D. J. 2008. Mabberley's Plant-Book: A Portable Dictionary of Plants,
their Classification and Uses (3rd edition). Cambridge University Press,
New York. 1021 pp.
Martin, P. G., and J. M. Dowd. 1990. A protein sequence study of the dicotyledons
and its relevance to the evolution of the legumes and nitrogen fixation.
Australian Systematic Botany 3:91-100.
MFAF. 2009. Aquarium plants in growing medium – Denmark - Pre-Requisite
Requirements for Commodity Risk Assessments. Ministry of Food,
Agriculture and Fisheries (MFAF), The Danish Plant Directorate,
Denmark, Lyngby, Denmark. 4 pp.
Moody, K. 1989. Weeds reported in rice in south and southeast Asia. International
Rice Research Institute, Manila, The Philippines. 442 pp.
Moreira, S. N., A. Pott, V. J. Pott, and G. A. J. Damasceno. 2011. Structure of pond
vegetation of a vereda in the Brazilian Cerrado [Estrutura da vegetação de
lagoa associada à vereda no Cerrado brasileiro]. Rodriguésia 62(4):721729.
Nickrent, D. 2009. Parasitic plant classification. Southern Illinois University
Carbondale, Carbondale, IL. Last accessed June 12, 2009,
http://www.parasiticplants.siu.edu/ListParasites.html.
Oyedeji, A. A., and J. F. N. Abowei. 2012. The classification, distribution, control
and economic importance of aquatic plants. International Journal of
Fisheries and Aquatic Sciences 1(2):118-128.
Pieterse, A. H., and K. J. Murphy. 1990. Aquatic Weeds: The Ecology and
Management of Nuisance Aquatic Vegetation. Oxford University Press,
New York. 593 pp.
Powers, K. D., R. E. Noble, and R. H. Chabreck. 1978. Seed distribution by
waterfowl in southwestern Louisiana. The Journal of Wildlife Management
42(3):598-605.
Randall, J. M. 2007. The Introduced Flora of Australia and its Weed Status. CRC
for Australian Weed Management, Department of Agriculture and Food,
Western Australia, Australia. 528 pp.
Randall, R. P. 2012. A Global Compendium of Weeds, 2nd edition. Department of
Agriculture and Food, Western Australia, Perth, Australia. 1107 pp.
Reis Lacerda, A. C. 2008. Ecologia estrutura social do Veado-campeiro
(Ozotoceros bezoarticus) no pantanal. Doutorado, Universidade de
Brasilia, Instituto de Ciencias Biologicas, Brasilia.
Rojas, M., and R. Agüero. 1996. Malezas asociadas a canales de riego y terrenos
colindantes de arroz anegado en Finca El Cerrito, Guanacaste, Costa Rica.
Agronomia Mesoamericana 7(1):9-19.
Smith, R. J. J. 1983. Weeds of major economic importance in rice and yield losses
due to weed competition. Pages 19-36 in IRRI and IWSS, (eds.).
Proceedings of the Conference on Weed Control in Rice. International Rice

Ver. 1

August 13, 2013

7

Weed Risk Assessment for Bacopa australis

Research Institute (IRRI) and the International Weed Science Society
(IWSS), Manila, Philippines.
Souza, V. C. 2001. Uma nova especie de Bacopa Aubl. (Scrophulariaceae) da
America do Sul. Acta Botanica Brasilica 15(1):57-61.
Souza, V. C., and A. M. Giulietti. 2009. Levantamento das especies de
Scrophulariaceae sensu lato nativas do Brasil. Pesquisas, Botanica 60:7288.
Starr, F., K. Starr, and L. Loope. 2008. Botanical Survey of Midway Atoll. United
States Fish and Wildlife Service. 242 pp.
Thomaz, S. M., and L. M. Bini (eds.). 2003. Ecologia e manejo de macrófitas
aquáticas. Editora da Universidade Estadual de Maringá, Maringá, Brasil.
341 pp.
TROPICA. 2013. Tropica Aquarium Plants. TROPICA. Last accessed June 25,
2013, http://www.tropica.com/en/home.aspx.
Villasenor Rios, J. L., and F. J. Espinosa Garcia. 1998. Catalogo de Malezas de
Mexico. Universidad Nacional Autonoma de Mexico, Mexico.
Wagner, W. L., D. R. Herbst, and S. H. Sohmer. 1999. Manual of the Flowering
Plants of Hawai'i (Revised ed., vols 1 & 2). University of Hawaii Press &
Bishop Museum Press, Hawaii, U.S.A. 1919 pp.
Waterhouse, D. F. 1993. The Major Arthropod Pests and Weeds of Agriculture in
Southeast Asia. The Australian Centre for International Agricultural
Research, Canberra, Australia. 141 pp.
Wetzel, P. R., A. G. van der Valk, and L. A. Toth. 2001. Restoration of wetland
vegetation on the Kissimmee River floodplain: Potential role of seed banks.
Wetlands 21(2):189-198.

Ver. 1

August 13, 2013

8

Weed Risk Assessment for Bacopa australis

Appendix A. Weed risk assessment for Bacopa australis V. C. Souza (Scrophulariaceae). 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 Uncertainty
ESTABLISHMENT/SPREAD POTENTIAL
ES-1 (Status/invasiveness
b - high
outside its native range)

Score

Notes (and references)

-2

ES-2 (Is the species highly
domesticated)
ES-3 (Weedy congeners)

n - negl

0

y - low

1

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

y - high

1

ES-5 (Climbing or smothering
growth form)
ES-6 (Forms dense thickets)

n - low

0

? - max

0

ES-7 (Aquatic)

y - negl

1

ES-8 (Grass)

n - negl

0

ES-9 (Nitrogen-fixing woody
plant)

n - negl

0

This species was described as a new species in 2001 (Souza,
2001); thus uncertainty will be higher for this and many other
questions. It is native to southern Brazil and Argentina (Souza,
2001), but it may also occur in other South American countries.
It has been introduced for cultivation in Singapore
(Anonymous, 2013b), Denmark (TROPICA, 2013), the United
Kingdom (Anonymous, 2013c), and likely elsewhere.
Cultivated in the United States by hobbyists (Anonymous,
2008, 2013d; APC, 2003). We found no evidence this species
has escaped or become naturalized in the United States or
elsewhere. Alternate answers for the Monte Carlo simulation
were both "d."
No. This species was just described to science in 2001, and has
been in the aquarium trade since 2000 (Anonymous, 2009).
Bacopa caroliniana, B. monnieri, B. procumbens, and B.
rotundifolia are considered weeds (Randall, 2012; Villasenor
Rios and Espinosa Garcia, 1998). Several species are
considered weeds of rice (Acuña Galé, 1974; Kent et al., 2001;
Moody, 1989), but we did not find any information on how
they affect rice or to what degree. Bacopa monnieri and B.
caroliniana are considered weeds of the natural environment in
Australia (Hussey et al., 2007; Randall, 2007). Also, B. crenata
is considered a serious weed in Nigeria (Holm et al., 1979).
Bacopa species cause moderate yield or quality losses in rice
(Smith, 1983).
Can grow under low light levels by aquarium standards
(Anonymous, 2009; APC, 2003). It is not clear whether this
species can grow under natural low light conditions.
Plant is a scrambling, aquatic herb (Anonymous, 2009). It is
neither a vine nor an herb with a basal rosette (Souza, 2001).
Unknown. Bacopa australis can form mats in aquaria
(Anonymous, 2009), but we found no evidence it does this
under natural conditions. The congeners B. monnieri and B.
lanigera form dense mats in Australia (Anonymous, 2012;
Hussey et al., 2007). However, without additional information,
we answered no with high uncertainty.
A submersed aquatic plant (dos Santos and de Barros
Costacurta, 2011; Oyedeji and Abowei, 2012) that grows near
the border of aquatic bodies (Thomaz and Bini, 2003). This
species is also considered amphibious (Moreira et al., 2011),
suggesting it is capable of living on land during low water
conditions.
Not a grass; this species is in the Scrophulariaceae (Souza,
2001).
No evidence found. Scrophulariaceae is not one of the plant
families known to contain nitrogen-fixing species (Martin and
Dowd, 1990). Furthermore, this isn’t a woody species (Souza,
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Question ID

Answer Uncertainty

Score

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

y- high

0

ES-11 (Self-compatible or
apomictic)

? - max

0

ES-12 (Requires special
pollinators)
ES-13 (Minimum generation
time)

? - max
b - mod

1

ES-14 (Prolific reproduction)
ES-15 (Propagules likely to be
dispersed unintentionally by
people)

? - max
y - high

0
1

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

? - max

0

ES-17 (Number of natural
dispersal vectors)

1

-2

ES-17a (Wind dispersal)

n - low

ES-17b (Water dispersal)

y - negl

Ver. 1

Notes (and references)
2001).
This species produces flowers and fruit (Souza, 2001), but we
found no information about seed viability or recruitment from
seeds. Because Bacopa eisenii, B. lanigera and B. rotundifolia
produce viable seeds (Anonymous, 2012; Barrett and Strother,
1978; Wetzel et al., 2001), we assumed that B. australis is able
to as well.
Unknown. Two other species of Bacopa that are weeds of rice
in California (B. repens, and B. rotundifolia) are either selfcompatible or apomictic (Barrett and Strother, 1978).
Furthermore, B. repens and B. rotundifolia produce both
chasmogamous and cleistogamous flowers, with the latter type
being produced either under submersed conditions or under
deep shade (Barrett and Seaman, 1980). Chasmogamous
flowers are those that open to promote cross pollination.
Cleistogamous flowers are flowers that don't open and are selfpollinated. Pollination experiments indicate that B. eisenii is
self-compatible (Barrett and Strother, 1978). Because the
botanical description for B. australis does not state it has
cleistogamous flowers, we did not assume this species is selfcompatible.
Honeybees pollinate B. eisenii in California, but rarely visit B.
rotundifolia or B. repens (Barrett and Strother, 1978).
We found no direct information about generation time.
However, because this is an herbaceous species that roots along
stem nodes (Souza, 2001), with clear evidence that it can be
propagated from cuttings (Anonymous, 2009), it is very likely
that stem fragments could readily give rise to new plants in one
year. Consequently answering "b" with moderate uncertainty.
Bacopa rotundifolia and B. repens are annuals, while B. eisenii
lives for longer than a year (Barrett and Strother, 1978).
Alternate answers for the Monte Carlo simulation were "a" and
"c."
Unknown.
We found no evidence for this species but seems likely. Many
aquatic plant species are unintentionally dispersed by people
through recreational activities (e.g., fishing, boating, etc.).
Bacopa lanigera is establishing in Australia due to dumping of
aquarium waste (Anonymous, 2012).
Unknown. Some researchers argue that B. repens and B.
rotundifolia were introduced to California rice cultivation as
seed contaminants of rice (Barrett and Seaman, 1980; Barrett
and Strother, 1978).
Fruit and seed descriptions for ES17a-ES17e: Fruit a capsule,
3.5 mm long (Souza, 2001). Bacopa seeds are numerous, 0.1 to
0.3 mm long (Barrett and Strother, 1978).
We found no evidence of adaptations facilitating wind dispersal
(Souza, 2001), and it seems unlikely. Although Bacopa seeds
are small (Barrett and Strother, 1978), these low-stature plants
live in aquatic environments, and are unlikely to be dispersed
by wind.
Propagules of Bacopa are dispersed by water (Souza and
Giulietti, 2009). Given that this is an aquatic plant, we used
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Question ID

ES-17c (Bird dispersal)

Answer Uncertainty

Score

negligible uncertainty.
Unknown. Ducks feed on Bacopa spp. (Barrett and Seaman,
1980). The authors state that birds are an important dispersal
vector for aquatic plants (Barrett and Seaman, 1980). Bacopa
monnieri has a pantropical native distribution, including Hawaii
(Starr et al., 2008; Wagner et al., 1999), which would most
likely have involved bird dispersal. In another study, the
authors found one duck with 1,015 seeds of B. monnieri, but
none germinated (Powers et al., 1978).
Unknown. The seeds are small, and it is conceivable they may
stick to wet fur on animals getting in and out of water bodies.
Unknown.

? - max

ES-17d (Animal external
dispersal)
ES-17e (Animal internal
dispersal)
ES-18 (Evidence that a
persistent (>1yr) propagule
bank (seed bank) is formed)
ES-19 (Tolerates/benefits from
mutilation, cultivation or fire)

? - max

Notes (and references)

? - max
y - high

1

Bacopa monnieri and B. caroliniana have persistent seed banks
(Wetzel et al., 2001).

y - mod

1

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

y - high

1

The species is propagated by stem cuttings (Anonymous, 2009)
and produces roots along stem nodes (Souza, 2001). It seems
very likely it would be tolerant of mutilation and resprout from
individual fragments. The congeners B. monnieri and B.
lanigera are spreading rapidly from fragments in Australia
(Anonymous, 2012; Hussey et al., 2007).
We found no evidence that B. australis is resistant to
herbicides. However, its congener B. rotundifolia is (Heap,
2013). Because B. rotundifolia has hybridized with another
Bacopa species, B. einsii, herbicide resistance may be
transferred via hybridization. Consequently we answered yes
but with high uncertainty.

ES-21 (Number of cold
hardiness zones suitable for its
survival)
ES-22 (Number of climate
types suitable for its survival)
ES-23 (Number of precipitation
bands suitable for its survival)
IMPACT POTENTIAL
General Impacts
Imp-G1 (Allelopathic)

3

-1

3

0

8

1

n - low

0

Imp-G2 (Parasitic)

n - negl

0

Impacts to Natural Systems
Imp-N1 (Change ecosystem
processes and parameters that
affect other species)

? - max

Ver. 1

We found no evidence it is allelopathic. Furthermore, it seems
highly unlikely an aquatic plant would be allelopathic.
The Scrophulariaceae is a plant family known to contain
parasitic plants (Heide-Jorgensen, 2008; Nickrent, 2009);
however, we found no evidence this species is a parasitic plant.
Given that this plant has become relatively well known in the
aquarium industry, we used negligible uncertainty.
Unknown. The congener B. lanigera has escaped in Australia
and is beginning to form dense monospecific patches
(Anonymous, 2012). Because B. australis is new to science and
horticulture, it has not had a sufficiently long opportunity to
escape, naturalize, and express any potential impacts.
Consequently, we answered most questions in this section as
unknown. However, we note that in its native range this species
is not very common (dos Santos and de Barros Costacurta,
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Question ID

Answer Uncertainty

Imp-N2 (Change community
structure)
Imp-N3 (Change community
composition)
Imp-N4 (Is it likely to affect
federal Threatened and
Endangered species)
Imp-N5 (Is it likely to affect
any globally outstanding
ecoregions)
Imp-N6 (Weed status in natural
systems)

? - max

2011).
No evidence found.

? - max

No evidence found.

? - max

No evidence found.

? - max

No evidence found.

a - high

Score

0

Impact to Anthropogenic Systems (cities, suburbs,
roadways)
Imp-A1 (Impacts human
? - max
property, processes,
civilization, or safety)

Imp-A2 (Changes or limits
recreational use of an area)
Imp-A3 (Outcompetes,
replaces, or otherwise affects
desirable plants and vegetation)
Imp-A4 (Weed status in
anthropogenic systems)

Notes (and references)

We found no evidence this species is considered a weed or
managed in natural systems. Bacopa monnieri and B.
caroliniana are considered weeds of the natural environment in
Australia (Hussey et al., 2007; Randall, 2007). Alternate
answers for the Monte Carlo simulation were both "b."

? - max

Unknown. Because B. australis is new to science and
horticulture, it has not had a sufficiently long opportunity to
escape, naturalize, and express any potential impacts. Because
many aquatic weeds have these kinds of impacts, we answered
most questions in this section as unknown (Pieterse and
Murphy, 1990).
Unknown.

? - max

Unknown.

We found no evidence this species is considered a weed in
anthropogenic areas. Because it is new to science, we used high
using high uncertainty. 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
? - max
We found no evidence for this species. A few species of
yield)
Bacopa are considered weeds of rice, including B. monnieri, B.
repens, and B. rotundifolia (Acuña Galé, 1974; Barrett and
Seaman, 1980; Moody, 1989; Waterhouse, 1993). Because
Bacopa species cause moderate yield or quality losses in rice
(Smith, 1983), and because this species is relatively new to
science, it may, if it escapes into rice cultivation, have similar
impacts in rice. Consequently we answered this question as
well as some other questions below as unknown.
Imp-P2 (Lowers commodity
? - max
We found no evidence for this species, so we answered
value)
unknown (see reasoning under Imp-P1).
Imp-P3 (Is it likely to impact
n - high
0
Not likely. We found no evidence this species is regulated by
trade)
another country (APHIS, 2013).
Imp-P4 (Reduces the quality or ? - max
We found no evidence for this species, and answered as
availability of irrigation, or
unknown. Bacopa repens occurs in rice irrigation canals in
strongly competes with plants
Costa Rica (Rojas and Agüero, 1996).
for water)
Imp-P5 (Toxic to animals,
n - mod
0
No evidence found. Bacopa australis is eaten by the Pampas
including livestock/range
deer (Reis Lacerda, 2008).

Ver. 1

a - high

0

August 13, 2013

12

Weed Risk Assessment for Bacopa australis

Question ID

Answer Uncertainty

Score

Notes (and references)

a - high

0

We found no evidence this species is considered a weed.
However, other species of Bacopa are considered weeds of rice
and are generally managed in rice cultivation (Acuña Galé,
1974; Barrett and Strother, 1978; Kent et al., 2001; Moody,
1989). We used high uncertainty because this species was
recently described and because some of its congeners are
considered agricultural weeds. The alternate answers for the
Monte Carlo simulation are both “b.”
Unless otherwise noted, all evidence below represents pointreferenced occurrences obtained from GBIF (2013).

Plant cold hardiness zones
Geo-Z1 (Zone 1)
Geo-Z2 (Zone 2)
Geo-Z3 (Zone 3)
Geo-Z4 (Zone 4)
Geo-Z5 (Zone 5)
Geo-Z6 (Zone 6)
Geo-Z7 (Zone 7)
Geo-Z8 (Zone 8)

n - negl
n - negl
n - negl
n - negl
n - negl
n - negl
n - negl
n - negl

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Geo-Z9 (Zone 9)

y - high

N/A

Geo-Z10 (Zone 10)
Geo-Z11 (Zone 11)
Geo-Z12 (Zone 12)
Geo-Z13 (Zone 13)
Köppen-Geiger climate
classes
Geo-C1 (Tropical rainforest)

y - negl
y - negl
n - high
n - high

N/A
N/A
N/A
N/A

No evidence found.
No evidence found.
No evidence found.
No evidence found.
No evidence found.
No evidence found.
No evidence found.
No evidence found. We used negligible uncertainty because
Zone does not occur in the general region.
This species is native to southern Brazil and Argentina (Souza,
2001), which includes this climate zone.
Argentina.
Brazil
No evidence found.
No evidence found.

y - high

N/A

Geo-C2 (Tropical savanna)

y - negl

N/A

Geo-C3 (Steppe)

n - mod

N/A

Geo-C4 (Desert)
Geo-C5 (Mediterranean)

n - negl
n - mod

N/A
N/A

Geo-C6 (Humid subtropical)
Geo-C7 (Marine west coast)

y - negl
n - mod

N/A
N/A

Geo-C8 (Humid cont. warm
sum.)

n - mod

N/A

Geo-C9 (Humid cont. cool
sum.)

n - negl

N/A

animals and poultry)
Imp-P6 (Weed status in
production systems)

GEOGRAPHIC POTENTIAL

Ver. 1

This species is native to southern Brazil and Argentina (Souza,
2001). The region between the known occurrences of this
species (GBIF, 2013) includes a tropical rainforest in Paraguay.
Brazil (GBIF, 2013). Occurs in climate Aw of Köppen-Geiger
in Mato Grosso do Sul in Brazil (Moreira et al., 2011), which
corresponds to this climate class.
No evidence found. We used moderate uncertainty because it
seems that aquatic habitats of steppe climates would be
suitable.
No evidence found.
No evidence found. We used moderate uncertainty because it
seems that aquatic habitats of Mediterranean climates would be
suitable.
Argentina.
No evidence found. We used moderate uncertainty because it
seems that aquatic habitats of marine west coast climates would
be suitable.
No evidence found. We used moderate uncertainty because it
seems that aquatic habitats of this climate type would be
suitable.
No evidence found.

August 13, 2013

13

Weed Risk Assessment for Bacopa australis

Question ID
Geo-C10 (Subarctic)
Geo-C11 (Tundra)
Geo-C12 (Icecap)
10-inch precipitation bands
Geo-R1 (0-10 inches; 0-25 cm)
Geo-R2 (10-20 inches; 25-51
cm)
Geo-R3 (20-30 inches; 51-76
cm)
Geo-R4 (30-40 inches; 76-102
cm)
Geo-R5 (40-50 inches; 102-127
cm)
Geo-R6 (50-60 inches; 127-152
cm)
Geo-R7 (60-70 inches; 152-178
cm)
Geo-R8 (70-80 inches; 178-203
cm)
Geo-R9 (80-90 inches; 203-229
cm)
Geo-R10 (90-100 inches; 229254 cm)
Geo-R11 (100+ inches; 254+
cm))
ENTRY POTENTIAL
Ent-1 (Plant already here)
Ent-2 (Plant proposed for entry,
or entry is imminent )
Ent-3 (Human value &
cultivation/trade status)
Ent-4 (Entry as a contaminant)
Ent-4a (Plant present in
Canada, Mexico, Central
America, the Caribbean or
China )
Ent-4b (Contaminant of plant
propagative material (except
seeds))
Ent-4c (Contaminant of seeds
for planting)
Ent-4d (Contaminant of ballast
water)
Ent-4e (Contaminant of
aquarium plants or other
aquarium products)
Ent-4f (Contaminant of
landscape products)
Ent-4g (Contaminant of

Ver. 1

Answer Uncertainty
n - negl
n - negl
n - negl

Score

Notes (and references)

N/A
N/A
N/A

No evidence found.
No evidence found.
No evidence found.

n - negl
n - mod

N/A
N/A

No evidence found.
No evidence found.

y - mod

N/A

Brazil.

y - mod

N/A

Brazil.

y - negl

N/A

y - negl

N/A

This species is native to southern Brazil and Argentina (Souza,
2001). This region includes this precipitation band.
Argentina.

y - negl

N/A

y - mod

N/A

y - high

N/A

y - high

N/A

y - high

N/A

y - negl

1

-

N/A

-

N/A

-

N/A

-

N/A

-

N/A

-

N/A

-

N/A

-

N/A

-

N/A

This species is native to southern Brazil and Argentina (Souza,
2001). This region includes this precipitation band.
This species is native to southern Brazil and Argentina (Souza,
2001). This region includes this precipitation band.
This species is native to southern Brazil and Argentina (Souza,
2001). This region includes this precipitation band.
We found no evidence this species grows in areas with this
amount of precipitation, but there is no reason an aquatic plant
wouldn’t be able to grow in a high rainfall region.
We found no evidence this species grows in areas with this
amount of precipitation, but there is no reason an aquatic plant
wouldn’t be able to grow in a high rainfall region.
Species is in the U.S. aquarium plant trade (Anonymous, 2008,
2013d).
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Question ID
containers, packing materials,
trade goods, equipment or
conveyances)
Ent-4h (Contaminants of fruit,
vegetables, or other products
for consumption or processing)
Ent-4i (Contaminant of some
other pathway)
Ent-5 (Likely to enter through
natural dispersal)

Ver. 1

Answer Uncertainty

Score

-

N/A

-

N/A

-

N/A

Notes (and references)
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