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Plant Evaluated

Buddlgja davidii 'Black Knight'

Image by Missouri Botanical Garden
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Evaluation Overview
A PRE"™ screener conducted aliterature review for this plant (Buddleja davidii 'Black Knight') in an effort

to understand the invasive history, reproductive strategies, and the impact, if any, on the region's native
plants and animals. This research reflects the data available at the time this evaluation was conducted.

General Information

Status. Submitted
Screener: Emily Russell
Evaluation Date: April 30, 2017

Plant I nformation
Plant: Buddlgja davidii 'Black Knight'

If the plant isa cultivar, how doesits behavior differsfrom its parent's?
Black Knight has darker flowers than the species.

Regional Information

Region Name: Illinois

Climate Matching Map

To answer four of the PRE questions for aregional evaluation, a climate map with three climate data
layers (Precipitation, UN EcoZones, and Plant Hardiness) is needed. These maps were built using a
toolkit created in collaboration with Greeninfo Network, USDA, PlantRight, California-Invasive Plant
Council, and The Information Center for the Environment at UC Davis.

Click here to see the generated climate matching map for this region. This climate match database is
hosted by Greenlinfo Network and publicly accessible.
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Evaluation Questions

These questions are based in an original article published at the University of California, Davis, and can
be found on the PLOS One website, here: https://doi.org/10.1371/journal.pone.0121053

Invasive History and Climate M atching (Questions 1 - 6)

1. Hasthe species (or cultivar or variety, if applicable; appliesto subsequent
" gpecies’ questions) become naturalized whereit isnot native?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener has aMedium confidence in this answer based on the available literature.

Answer / Justification:

Buddleja davidii has naturalized in North and South America, Europe, Africa, and Australia. Thereisno
evidence that Buddlgja davidii '‘Black Knight' is significantly different than the speciesin reproductive
traits and ability to naturalize. "B. davidii, by nature, establishes on frequently disturbed sites which
provide source for satellite populations that can repopul ate new and post-disturbance landscapes. Asit is
well known that speciesinvasion viamultiple loci isthe most effective means of establishing non-
indigenous species in a new environment (Mack et al., 2000), the continued presence of non-sterile B.
davidii cultivarsin urban, residential, and wild areas guarantees continued reintroduction into native areas
(regardless of native control efforts).” (Tallent-Halsell)

Reference(s):

e Randall, R. (2012). A Globa Compendium of Weeds. 2nd Edition..

e Ebeling, S, & Talent-Halsell N. (2009). Buddlgjadavidii (butterfly bush) Datasheet In: Invasive
Species Compendium.

e USDA NRCS (2016). USDA PLANTS Database: Buddleja davidii (orange eye butterflybush).

2. Isthe species (or cultivar or variety) noted as being naturalized in the US or world
in asimilar climate?

e Answer: Yes, which contributes 2 pointsto the total PRE score.
¢ The screener has a M edium confidence in this answer based on the available literature.

Page 4/18


https://doi.org/10.1371/journal.pone.0121053

% ’7 PRE Evaluation Report -- Buddleja davidii 'Black Knight'

Answer / Justification:

Buddlgladavidii has naturalized in Korea, the eastern United States, and areas of eastern and northern
Europe where thereisasimilar climate to Illinois. There is no evidence that Buddleja davidii '‘Black
Knight' is significantly different than the species in reproductive traits and ability to naturalize.

Reference(s):

e Ebeling, S, & Talent-Halsell N. (2009). Buddlgjadavidii (butterfly bush) Datasheet In: Invasive
Species Compendium.

e USDA NRCS (2016). USDA PLANTS Database: Buddleja davidii (orange eye butterflybush).

3. Isthe species(or cultivar or variety) noted as being invasivein the U.S. or world?

e Answer: Yes, which contributes 2 points to the total PRE score.
e The screener has a Medium confidence in this answer based on the available literature.

Answer / Justification:

Buddlgja davidii is classified as a quarantine weed in Oregon (except ODA approved sterile cultivars) and
anoxious weed in Washington. In New Zealand it is estimated that the weed pest is displacing valued
native species and costing the forestry industry $0.5 to 2.9 million annually in control and lost production
(USFS). Itisaso invasive in the United Kingdom. There is no evidence that Buddleja davidii 'Black

Knight' is significantly different than the speciesin reproductive traits and ability to invade natural
habitats.

Reference(s):

e Squirrell, J. (2015). Buddleia, Buddlgadavidii - GB non-native species secretariat.

e USDA Forest Service Forest Health Staff (2005). Weed of the Week: Butterfly Bush (Buddlgja
davidii Franch.).

e Talent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddligja davidii (Butterfly Bush).
Botanical Review. 75, 292-325.

e Ebeling, S, & Talent-Halsell N. (2009). Buddleja davidii (butterfly bush) Datasheet In: Invasive
Species Compendium.

e USDA NRCS (2016). USDA PLANTS Database: Buddlegja davidii (orange eye butterflybush).
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4. Isthe species(or cultivar or variety) noted asbeing invasivein theUSor world in
asimilar climate?

e Answer: No, which contributes O points to the total PRE score.
¢ The screener has a L ow confidence in this answer based on the available literature.
Answer / Justification:

Buddlgja davidii has not been documented as an invasive speciesin aclimate similar to lllinois. Itison a
few invasive lists in the Mid-Atlantic as a species to watch.

Reference(s):

e Swearingen, J., Slattery B., Reshetiloff K., & Zwicker S. (2010). Plant Invaders of Mid-Atlantic
Natural Areas. 168.

5. Areother speciesof the same genus (or closely related genera) invasivein a
similar climate?

e Answer: No, which contributes O points to the total PRE score.
e The screener has a L ow confidence in this answer based on the available literature.
Answer / Justification:

There are 23 other species of Buddlgjain the Global Compendium of weeds although B. davidii has by
far the most number of citations. Buddleja generally seems to be invasive in climates that are warmer than
[llinois.

Reference(s):

e Randall, R. (2012). A Global Compendium of Weeds. 2nd Edition..
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6. Isthe species (or cultivar or variety) found predominately in a climate matching
theregion of concern?

e Answer: No, which contributes O points to the total PRE score.

¢ The screener has aHigh confidence in this answer based on the available literature.
Answer / Justification:
Buddlgjadavidii 'Black Knight' iswidely cultivated and will grow in many different climates.
Reference(s):

e GBIF Secretariat (2016). GBIF Backbone Taxonomy: Buddlejadavidii Franch..

| mpact on Native Plants and Animals (Questions 7 - 10)

7. Doesthis plant displace native plants and dominate (overtop or smother) the plant
community in areaswhereit has established?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener hasaHigh confidence in this answer based on the available literature.
Answer / Justification:

"Buddlgja davidii out-competes native floras producing dense monotypic thickets." The cultivar 'Black
Knight' is not significantly different than the speciesin habit or reproduction.

Reference(s):
e Squirrell, J. (2015). Buddleia, Buddlgja davidii - GB non-native species secretariat.

e Talent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddlgja davidii (Butterfly Bush).
Botanical Review. 75, 292—325.
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8. Isthe plant noted as promoting fire and/or changing fire regimes?
e Answer: No, which contributes O points to the total PRE score.
¢ The screener has a L ow confidence in this answer based on the available literature.
Answer / Justification:
Buddlegja davidii is not noted as promoting fire or changing fire regimes.
Reference(s):

e [Anonymous] .

9. Istheplant a health risk to humans or animals/fish? Has the species been noted as
Impacting grazing systems?

e Answer: No, which contributes O points to the total PRE score.
e The screener has a Medium confidence in this answer based on the available literature.
Answer / Justification:

Buddleja davidii is palatable to cattle and goats and has evolved strategies to survive defoliation, but there
isno evidence that it impacts grazing systems.

Reference(s):

e Talent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddlgja davidii (Butterfly Bush).
Botanical Review. 75, 292—325.

10. Doesthe plant produce impenetrable thickets, blocking or slowing movement of
animals, livestock, or humans?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener has aHigh confidence in this answer based on the available literature.
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Answer / Justification:

"Buddlgja davidii out-competes native floras producing dense monotypic thickets." The cultivar 'Black
Knight' is not significantly different than the speciesin habit or reproduction.

Reference(s):
e Talent-Halsall, N. G., & Watt M. S. (2009). The Invasive Buddligja davidii (Butterfly Bush).

Botanical Review. 75, 292-325.
e Squirrell, J. (2015). Buddleia, Buddlgadavidii - GB non-native species secretariat.

Reproductive Strategies (Questions 11 - 17)
11. Doesthisspecies(or cultivar or variety) reproduce and spread vegetatively?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener hasaHigh confidence in this answer based on the available literature.

Answer / Justification:

"Plants readily reproduce asexually from stem and root fragments (Miller, 1984; Smale, 1990). B. davidii
individuals that have been disturbed by flooding and mechanical means have been observed regenerating
from buried stems, stumps, and roots soon after the disruption (N. Tallent-Halsell, unpubl.). B. davidii
debris, left after removal attempts, can regenerate, flower, and spread, if left in on site on floodplains (H.
Turnbull, pers. comm.)"

Reference(s):

e Tallent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddlgadavidii (Butterfly Bush).
Botanical Review. 75, 292-325.

12. If naturally detached fragments from this plant are capable of producing new
plants, isthisa common method of reproduction for the plant?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener hasaHigh confidence in this answer based on the available literature.
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Answer / Justification:

"Plants readily reproduce asexually from stem and root fragments (Miller, 1984; Smale, 1990). B. davidii
individuals that have been disturbed by flooding and mechanical means have been observed regenerating
from buried stems, stumps, and roots soon after the disruption (N. Tallent-Halsell, unpubl.). B. davidii
debris, left after removal attempts, can regenerate, flower, and spread, if left in on site on floodplains (H.
Turnbull, pers. comm.)"

Reference(s):

e Talent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddligja davidii (Butterfly Bush).
Botanical Review. 75, 292-325.

13. Doesthe species (or cultivar or variety) commonly produce viable seed?

e Answer: Yes, which contributes 1 pointsto the total PRE score.

e The screener hasaVery High confidence in this answer based on the available literature.
Answer / Justification:

Buddlgja davidii commonly reproduces by seed. In a Florida study, Buddlgja davidii '‘Black Knight' had
an average of 281,000 to 973,000 seeds per plant.

Reference(s):
e Wilson, S. B., Meccal. K., Gersony J. A., Thetford M., & Raymer J. S. (2004). Evauation of 14

Butterfly Bush Taxa Grown in Western and Southern Florida: I1. Seed Production and
Germination. HortTechnology. 14, 612—618.

14. Doesthis plant produce copious viable seeds each year (> 1000)?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener hasaVery High confidence in this answer based on the available literature.
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Answer / Justification:

"A single mature Buddlgja davidii individual can produce millions of seeds.” In a Florida study, Buddiga
davidii '‘Black Knight' had an average of 281,000 to 973,000 seeds per plant, with a germination rate of
14.7-28.6%.

Reference(s):

e Wilson, S. B., Meccal. K., Gersony J. A., Thetford M., & Raymer J. S. (2004). Evaluation of 14
Butterfly Bush Taxa Grown in Western and Southern Florida: I1. Seed Production and
Germination. HortTechnology. 14, 612—618.

e Talent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddligja davidii (Butterfly Bush).
Botanical Review. 75, 292-325.

15. Istheresignificant germination (>25%) of seedsthe next growing season, with no
requirement of an infrequent environmental condition for seedsto germinate (i.e.
fire) or long dormancy period?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
¢ The screener has a M edium confidence in this answer based on the available literature.

Answer / Justification:

In aForida study, Buddlgja davidii '‘Black Knight' had an average of 281,000 to 973,000 seeds per plant,
with a germination rate of 14.7-28.6%. According to this study, Buddleja seeds have the capacity to
germinate readily over abroad range of temperatures, but will not germinate in the dark.

Reference(s):

e Wilson, S. B., Meccal. K., Gersony J. A., Thetford M., & Raymer J. S. (2004). Evaluation of 14
Butterfly Bush Taxa Grown in Western and Southern Florida: I1. Seed Production and
Germination. HortTechnology. 14, 612-618.

e Tdlent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddlgadavidii (Butterfly Bush).
Botanical Review. 75, 292-325.
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16. Doesthis plant produce viable seed within thefirst threeyears (for an
her baceous species) to five years (for a woody species) after ger mination?

e Answer: Yes, which contributes 1 points to the total PRE score.

¢ The screener has aHigh confidence in this answer based on the available literature.
Answer / Justification:
Buddlegjadavidii typically flowers at two years of age.
Reference(s):

e Talent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddigja davidii (Butterfly Bush).
Botanical Review. 75, 292-325.

17. Doesthis plant continuously produce seed for >3 months each year or does seed
production occur morethan once a year?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener hasaVery High confidence in this answer based on the available literature.
Answer / Justification:

Buddlgjadavidii 'Black Knight' flowers from May through October in Illinois. Seed formation and
ripening typically occurs within 3 weeks after flowering.

Reference(s):
e Tdlent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddigadavidii (Butterfly Bush).

Botanical Review. 75, 292-325.
e Chicago Botanic Garden (2017). Chicago Botanic Garden Plant Finder.
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Dispersal (Questions 18 - 20)

18. Aretheplant’s propagulesfrequently dispersed long distance (>100 m) by
mammals or birdsor via domestic animals?

e Answer: No, which contributes O points to the total PRE score.

e The screener has aM edium confidence in this answer based on the available literature.
Answer / Justification:
There are not reports of dispersal by animals.
Reference(s):

e [Anonymous] .

19. Aretheplant’s propagules frequently dispersed long distance (>100 m) by wind
or water?

e Answer: Yes, which contributes 1 pointsto the total PRE score.
e The screener has a M edium confidence in this answer based on the available literature.

Answer / Justification:

Water could disperse Buddleja seeds long distances along sea coasts, flood plains, and riparian corridors.
Buddlgja davidii 'Black Knight' has very fine seeds inside a winged sheath, likely to aid in dispersal by
wind. Maximum wind dispersal distance has not been determined, but islikely to be less than 100m. "Our
results show that normal wind dispersal occurs on a scale (3 m-15 m) that is insufficient to explain the
establishment of isolated populations. Alternative dispersal methods—unusually high wind events, birds,
mammals, boots, and tires—require further study to explain butterfly bush long-distance invasion in non-
riparian sites.”
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Reference(s):

e Wilson, S. B., Meccal. K., Gersony J. A., Thetford M., & Raymer J. S. (2004). Evaluation of 14
Butterfly Bush Taxa Grown in Western and Southern Florida: I1. Seed Production and
Germination. HortTechnology. 14, 612—618.

e Talent-Halsall, N. G., & Watt M. S. (2009). The Invasive Buddligja davidii (Butterfly Bush).
Botanical Review. 75, 292-325.

e Ream, J. (2006). Production and invasion of Butterfly bush (Buddleja davidii) in Oregon.

20. Arethe plant’s propagulesfrequently dispersed via contaminated seed
(agriculture or wildflower packets), equipment, vehicles, boats or clothing/shoes?

e Answer: Yes, which contributes 1 pointsto the total PRE score.

e The screener has aHigh confidence in this answer based on the available literature.
Answer / Justification:
Buddleja seeds are dispersed by cars, trains, and equipment.
Reference(s):

e Tallent-Halsell, N. G., & Watt M. S. (2009). The Invasive Buddlgadavidii (Butterfly Bush).
Botanical Review. 75, 292-325.

Total PRE Score

PRE Score: 16 -- Reject (high risk of invasiveness)
Confidence: 70/ 100
Questions answered: 20 of 20 -- Valid (80% or more questions answered)
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PRE Score L egend

The PRE Score is calculated by adding the point totals for each (answered) question.
< 13: accept (low risk of invasiveness)

13- 15: evaluate further

> 15 : rgject (high risk of invasiveness)

Questions Answered L egend

It isimportant to answer at least 16 questions to consider a PRE Score as "valid".
>= 16 : valid (80% or more guestions answered)
<=15: invalid (not enough questions answered)

Organization Owner ship and Content Privacy

Organization: 2017 Farm Bill PRE Project
Content Privacy: Public
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Evaluation Reviewers

The PRE approach is to base decisions on science and make decisions by consensus of diverse
horticultural stakeholders. The literature review and process of answering PRE's questions are based on
science; the decisions of which plants to prioritize are based on consensus. To ensure this processisin
place and that PRE is collaborative, volunteer stakeholders are recruited from each region to review
evaluations. The following experts in their profession (plant science, conservation, or horticultural trade)
have participated as volunteer PRE reviewers for this evaluation:

This evaluation does not have any reviewers.
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Evaluation | ssues

The following section lists all public issues for this evaluation. Issues provide away for stakeholder
reviewers to communicate any concerns or suggestions they might have with the plant or evaluation.
Please email PlantRight@suscon.org if additional action is required to resolve open issues.

There are currently no issues associated with this evaluation.
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About PRE and this Plant Evaluation Report

The PlantRight Plant Risk Evaluator -- PRE is an online database and platform enabling those involved in
non-native, terrestrial plant production to know before they grow if a plant poses aregional invasive risk.
Thistool offers many benefits, and we encourage you to visit the PRE website
(https://pre.ice.ucdavis.edu) for more information.

If you are anursery trade association, or involved in the research, devel opment or distribution of
horticultura plants we invite you to join the PRE community. If you are a plant scientist, affiliated with a
horticultural college or botanic garden, and would like to learn more about becoming a PRE Screener,
please drop us an email, PlantRight@suscon.org, requesting a PRE Account.

PRE betafunding is provided by Sustainable Conservation (http://www.suscon.org/) and a USDA Farm
Bill grant.
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