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Context. . .

Audience: Non-native ornamental & research
Concern: Revenue, reputation & environment

Source of problem:

*When/ how/ where good traits go bad
*Lack of practical & accurate tool
*Lack of collaborative platform

Solution: Plant Risk Evaluator for Horticulture



Invasive Pathways (CA)

" Horticultural/ornamental
B Seed/other contaminant

" Dye, medicinal, forage
~ Aquarium trade

(Belletal, 2007)
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Abstract

Weed Risk Assessment (WRA) methods for evaluating invasiveness in plants have evolved
rapidly in the last two decades. Many WRA tools exist, but none were specifically designed to
screen ornamental plants prior to being released into the environment. To be accepted as a tool
to evaluate ornamental plants for the nursery industry, it is critical that a WRA tool accurately
predicts non-invasiveness without falsely categorizing them as invasive. We developed a new
Plant Risk Evaluation (PRE) tool for ornamental plants. The 19 questions in the final PRE tool
were narrowed down from 56 original questions from existing WRA tools. We evaluated the 56
WRA questions by screening 21 known invasive and 14 known non-invasive ornamental plants.
After statistically comparing the predictability of each question and the frequency the question
could be answered for both invasive and non-invasive species, we eliminated questions that
provided no predictive power, were irrelevant in our current model, or could not be answered
reliably at a high enough percentage. We also combined many similar guestions. The final 19
remaining PRE questions were further tested for accuracy using 56 additional known invasive
plants and 36 known non-invasive ornamental species. The resulting evaluation demonstrated
that when “needs further evaluation" classifications were not included, the accuracy of the
model was 100% for both predicting invasiveness and non-invasiveness. When “needs further
evaluation” classifications were included as either false positive or false negative, the model
was still 93% accurate in predicting invasiveness and 97% accurate in predicting non-
invasiveness, with an overall accuracy of 95%. We conclude that the PRE tool should not only
provide growers with a method to accurately screen their current stock and potential new
introductions, but also increase the probability of the tool being accepted for use by the industry
as the basis for a nursery certification program.
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DO ) /() Questions

» Pheloung et al. 1999
» Reichard 2001

* (Caley & Kuhnert 2006
* Virtue etal. 2008

» Koop et al. 2011

o Conseretal 2015 95%

ACCURATE



Aus. WRA Accuracy Samples
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Aus WRA: PRE Comparison
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(Conser et al.)



Add Plant Add Image Add Evaluation Add Source

‘ / PRE Evaluations Plants Images Bibliography Help Contact Us

Plant Risk Evaluator -- Beta Version

American Public Gardens Association Evaluations

Organization Evaluations Issues
Status Visibility
Submitted j - Any - j m
PRE Questions Screener Issues
Score Title Date Answered Confidence (%) (unresolved/total)
xX® 16 Firmiana simplex -- Texas Jun 5, 2017 194& 78 0/0

Screener: Kim Taylor
Status: Submitted

v O 7 Abelia xgrandiflora -- Texas May 22, 2017 191& 69 0/0
Screener: Kim Taylor
Status: Submitted

X o 17 Pyrus calleryana 'Bradford' -- Georgia May 20, 2017 1915 63 0/0
Screener: Kylie Bucalo
Status: Submitted

X QO 18 Buddleja davidii 'Black Knight' -- Georgia May 16, 2017 181& 61 A
Screener: Kylie Bucalo
Status: Submitted

v O 2 Nandina domestica 'Firepower' -- Georgia May 11, 2017 200& 78 0/0
Screener: Kylie Bucalo
Status: Submitted




PRE Metrics

Rating (0 to 25)

Q 13-15 evaluate further

"
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PRE Metrics

“Valid” = 80%
Questions Answered

(16/20 Questions)



PRE Metrics

Screener Confidence

VErY Low « LOW + MEDIUM - HIGH - VERY HIGH
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Also on display...

Horticulture as a conservation tool.
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Plant Evaluated

Ligustrum sinense “Sunshine’

by Brighter Blooms

Plant: I_\:i:‘ui‘:'”' ] SIN¢

PRE Evaluation Summary

PRE Score: 1 ¢

Questions Answered: 20
This evaluation is valid 1%

Screener's Confidence: 66 % PRE Score Legend

Status: Submitted y
Issues (unresolved/total): 0/0

& PRIVATE by 2017 Farm Bill PRE Q 13-15 evaluate further

Project




Plant Evaluated

by Missouri Botanical Garden

Plant: Buddieja davidii 'Black Knigr

PRE Evaluation Summary

PRE Score: 18 X

Questions Answered: 18
This evaluation is valid 1&

Screener's Confidence: 61.111 %

Status: Submitted
Issues (unresolved/total): 1/1

> PRIVATE by 2017 Farm Bill PRE
Project

Actions

A e - -
A\l Fualhniatin
J—.\_.‘ U cvaiualio

Buaaleja oaviar “Black Knight

PRE Score Legend
e

Q 13-15 evaluate further







Photo by Daderot © GFDL
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Is this drought tolerant plant
really what | want?...

...ahd how do | know?
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Plant to planet.

Teamwork puts “wise” in ‘water-wise’.



Plant Evaluated

5\,! C -a

Plant: Vitex agnus-castus

PRE Evaluation Summary

PRE Score:

Questions Answered: 18
This evaluation is valid /&

Screener's Confidence: 74.444 %

Status: Submitted
Issues (unresolved/total): 0/2

® PUBLIC by Botanical Research
Institute of Texas

Vitex agnus-castys

Issues

PRE Score Legend
e

Q 13-15 evaluate further




Add Plant Add Image Add Evaluation Add Source

. / PRE Evaluations Plants Images Bibliography Help

Issues for Vitex agnus-castus -- Texas

Evaluation

Minor

Evaluation Section /
ID Status Issue Scope Description

3113 Fixed QO3. Is the species (or A passing, unsubstantiated mention of the plant being invasive
cultivar or variety) in NC and SC (might be worth contacting the university to see if
noted as being they have evidence): tips://plants.ces.ncsu.edu/plants/all/vitex-
invasive elsewhere in agnus-castus/
the U.S. or world?

3103 Fixed Regional Information Despite the capability of Vitex agnus-castus to become
invasive in Texas, | have dealt with many people who raise bees
commercially and count on the presence of Vitex for honey
production. This also introduces the possibility that Vitex may
assist the life cycle of honeybee pollinators in the area.




Plant Evaluated

by F a.'wghong

Plant: Lonicera maackii

PRE Evaluation Summary
PRE Score:

Questions Answered: 20
This evaluation is valid 1&&

Screener's Confidence: 86 %

Status: Submitted
Issues (unresolved/total): 0/1

® PUBLIC by Botanical Research
Institute of Texas

Lonicera maackil

Issues

PRE Score Legend
.

Q 13-15 evaluate further




Add Plant Add Image Add Evaluation Add Source

" ,// PRE Evaluations Plants Images Bibliography Help

Plant Risk Evaluator -- Beta Yersion

Issues for Lonicera maackii -- Texas

Evaluation

Minor

Evaluation
Section / Issue
ID Status Scope Description

3108 Fixed Plant Information While this plant possesses landscape value, my personal experience
is that it is very easily spread throughout a landscape in North Texas.
Fruit production is heavy most years, and seed seem to germinate
readily, especially in a maintained landscape.
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* Nursery Trade
* Public Gardens
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Plant Explorers
aim to save rare species
and
discover the best new garden plants,
BUT..




| ﬁntmﬁu " th
.p




Plant Science & Conservation




Current Risk Assessment




Risk Assessment Trial
- nus./ — /

O NOT Sold D@ OSOD
o
InUS./ v

A

Not in U.S.

Risk Assessment + Trial

D D
Destroy

germplasm.




Georgia Taxa to Screen

«Sambucus tigranii

« Lilium szovitsianum

+ Gentiana cruciata

+ Rosa oxyodon

+ Polygonatum glabberimum
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Plant Evaluated

by Ori Fragman-Sapir

Plant: Sambucus tigranii

PRE Evaluation Summary

PRE Score: 11

Questions Answered: 20
This evaluation is valid 15

Screener's Confidence: 49 %

Status: Submitted
Issues (unresolved/total): 0/0

® PUBLIC by 2017 Farm Bill PRE
Project

Samoucus tgrani

PRE Score Legend
e

Q 13-15 evaluate further
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Minneapolis




PRE Evaluation Summary
PRE Score: 16 %

Questions Answered: 20
This evaluation is valid &

Screener's Confidence: 70 %

Status: Submitted
Issues (unresolved/total): 1/1

® PUBLIC by University of Minnesota
Landscape Arboretum

Phellogendron amurenseRupr.

PRE Score Legend
.

Q 13-15 evaluate further




Plant Evaluated

Miscanthus SInensis
“Purpurascens’

by Bob's Blog (Bob Vila - Tried, True, Trustworthy
Home Advise)

Plant: Miscanthus sinensis 'Purpurascens’

PRE Evaluation Summary
PRE Score: 8 ¥

Questions Answered: 20
This evaluation is valid 1(5

Screener's Confidence: 73 %

PRE Score Legend
.

Status: Submitted
Issues (unresolved/total): 2/2

® PUBLIC by University of Minnesota Q 13-15 evaluate further
Landscape Arboretum




Plant Evaluated

by Bob's Blog (Bob Vila - Tried, True, Trustworthy
Home Advise)

Plant: Miscanthus sinensis 'Purpurascens’

PRE Evaluation Summary
PRE Score: 8 ¥/

Questions Answered: 20
This evaluation is valid 1%

Screener's Confidence: 73 %

Status: Submitted
Issues (unresolved/total): 2/2

® PUBLIC by University of Minnesota
Landscape Arboretum

Comparing
Cultivars

Plant Evaluated

2 raieads,

s e
iR
v

by Missouri Botanical Garden

Plant: Miscanthus sinensis
'Morning Light'

PRE Evaluation Summary
PRE Score:

Questions Answered: 20
This evaluation is valid >

Screener's Confidence: 62 %

Status: Submitted
Issues (unresolved/total): 1/1

® PUBLIC by 2017 Farm Bill PRE
Project
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~ Craig Regelbrugge,
AmericanHort / HRI
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Add Plant Add Image Add Evaluation Add Source

J PRE Evaluations Plants Images Bibliography . Contact Us
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American Public Gardens Association Evaluations

Organization Evaluations

Status Visibility

Submitted - Any -

PRE Questions Screener Issues
Score Title Date Answered Confidence (%) (unresolved/total)

X ® 16 Firmiana simplex -- Texas Jun 5, 2017 191G 78 0/0
Screener: Kim Taylor
Status: Submitted

Abelia xgrandiflora -- Texas May 22, 2017
Screener: Kim Taylor
Status: Submitted

Pyrus calleryana 'Bradford' -- Georgia May 20, 2017
Screener: Kylie Bucalo
Status: Submitted

Buddieja davidii 'Black Knight' -- Georgia May 16, 2017
Screener: Kylie Bucalo
Status: Submitted

Nandina domestica 'Firepower' -- Georgia May 11,2017
Screener: Kylie Bucalo
Status: Submitted
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Stakeholder Review

Industry Science

“From landscape observations.....”




Stakeholder Review

Industry Science

“I recommend these additional sources.....”




Stakeholder Review

Industry Science

“These gardens are conducting trials and

their data is relevant to this question...”




~ Dr. Peter H. Raven,
Missouri Botanical Garden




Guest Access

0gInat;  https.//pre.ice.ucdavis.edu
Username: guest
password: PlantRightToday

Request Account
email; PlantRight@suscon.org



https://pre.ice.ucdavis.edu/
mailto:PlantRight@suscon.org
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PRE Screeners

* Kylie Bucalo, Atlanta Botanical Garden

* Kim Taylor, Fort Worth Botanic Garden / BRIT

* Emily Russell, Chicago Botanic Garden

* Frank McDonough, Los Angeles County Arboretum

* Mike Monterusso, Univ. MN Landscape Arboretum



Minnesota Landscape Arboretum

Fort Worth Botanic Garden
& Botanical Research
Institute of Texas
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Presenters

» (arrie Radcliffe, Atlanta Botanical Garden

» Bob Byers, Fort Worth Botanic Garden / BRIT

*  Andrew Bunting, Chicago Botanic Garden

* Frank McDonough, Los Angeles County Arboretum

* Mike Monterusso, Univ. MN Landscape Arboretum



