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Minnesota Noxious Weed Risk Assessment

Developed by the Minnesota Noxious Weed Advisory Committee

Assessment information

Common name: Autumn olive, Japanese silverberry, umbellata oleaster, autumn elaeagnus,
spreading oleaster, autumnberry, autumn berry

Scientific name: Elaeagnus umbellata Thunb., Elaeagnus umbellata Thunb. var parvifolia
(Wall. Ex Royle) C.K. Schneid

Family name: Elaeagnaceae Juss. (Oleaster family)

Current reviewer name and organizational affiliation: Laura Van Riper, Minnesota Department of Natural
Resources
Date of current review: August 7, 2024

Species description

Photos

Photo caption: Autumn olive plant from Benton Lake Aquatic Management Area in Lincoln County, Minnesota.
Photo credit: Derek Frost, Minnesota Department of Natural Resources.
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Photo caption: Autumn olive can grow into a dense shrub layer that shades out other plants. Photo credit:
Angela Isackson, Three Rivers Park District.

Why the plant is being assessed

e Regulated in Wisconsin as a Restricted Invasive Species (Wisconsin Department of Natural Resources
2024). They list the following threats:
o Autumn olive invades open and forested natural areas, roadsides, and agricultural fields.
o Itthrives in high-light conditions where it can produce numerous fruits.
o Alters nutrient cycling by adding nitrogen to the soil.
e The Minnesota Department of Natural Resources autumn olive webpage (Minnesota Department of
Natural Resources 2024) lists these threats:
o Autumn olive can shade out and outcompete native plants.
o It changes soil chemistry by increasing nitrogen levels. This can degrade plant communities
adapted to low-nutrient environments, such as barrens and prairies. It can promote growth of
fast-growing weedy species in such habitats that displace native plants.

Identification, biology, and life cycle

Quoted from the Minnesota Department of Natural Resources (2024) autumn olive webpage:

e Appearance: Autumn olive is a shrub that can grow up to 20 feet tall and 30 feet wide. It has
distinctively silvery leaves and large red berries.

e Leaves and stem: Autumn olive leaves are oval with a slightly wavy edge. Leaves are 2-4 inches long and
taper at the tips. The leaves are grayish green with uniquely silvery scales on the underside of the
leaves. Like many invasive shrubs, it leafs out early in spring and holds onto its leaves into the fall. Young
twigs are silvery with golden brown scales, giving them a speckled appearance. Branches often have
thorns that can be inches long on young branches. Mature bark is light gray to gray-brown.

e Flowers: Fragrant cream to pale yellow flowers bloom in early spring, from April to June. Flowers bloom
in clusters of 1-8 bell-shaped flowers.

e Seeds: Fruits are silvery with brown scales when young and change to a speckled red when mature. A
single shrub can produce up to 30 pounds of fruit containing 66,000 seeds each year. Birds are attracted
to the fruits and spread the seeds.

e Roots: Autumn olive has an extensive root system that extends beyond the edges of the crown.

e Biology: Autumn olive can spread in a wide range of habitats including forest edges, meadows, open
woods, pastures, riverbanks, roadsides, and disturbed areas. It has nitrogen-fixing root nodules that
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change soil chemistry and allow it to survive in poor soils. Autumn olive can survive in moderate shade
as well as full sun.

e Spread: Seeds are spread by birds and other wildlife. Fruit persists on the shrub into the winter, when
there is little other food available to wildlife. As one of the few winter food sources it is widely eaten by
wildlife, contributing to its spread.

e Look-alikes:

o Russian olive, Elaeagnus angustifolia (invasive) — has longer, narrower leaves that are silvery on
top as well as on the underside.

o Non-native bush honeysuckles, Lonicera spp. (invasive) — leaves are arranged opposite each
other along the twigs and they do not have silvery scales on leaves or twigs.

o Silverberry, Elaeagnus commutata (native) — leaves remain silvery-green on the upper surface
through the season, has dark yellow flowers, and larger, pale yellow fruits.

Current distribution

Photo caption: National level map from EDDMapS. Map accessed on 5 January 2024.
Description of where the plant is found in the United States: EDDMapS (2024) shows autumn olive reported in
much of the northeastern quarter of the United States and limited reports in western and southern states.

Photo captioh: State level r;ap from EDDMapS (2024). Map accessed on 5 January 2024.
Description of where the plant is found in Minnesota: Autumn olive was reported in 12 counties in Minnesota.
Hennepin county and Washington county have more than 30 reports while the other counties have 6 or fewer
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reports. Most of the reports in Hennepin County are from Crow-Hassan Park Reserve. There are also reports
from Baker Park Reserve, ElIm Creek Park Reserve, and Lake Rebecca Park Reserve. Most of the reports in
Washington County are from Saint Croix Savanna Scientific and Natural Area and Afton State Park.

Current regulation

Restricted Invasive Species in Wisconsin (Wisconsin Department of Natural Resources 2024).

Woody Invasives of the Great Lakes Collaborative (2024) lists the following Great Lakes region states as having
regulations that prohibit the sale of autumn olive and its cultivars: lllinois, Indiana, Michigan, New York, Ohio,
and Wisconsin.

USDA Plants (2024) lists the following sates as having regulations for autumn olive: Connecticut, Michigan,
Missouri, New York, and North Carolina.

The National Plant Board (2024) lists the following: Connecticut noxious weed, Maine invasive plant,
Massachusetts prohibited plant, Michigan restricted plant species, New Hampshire upland terrestrial weed, New
York prohibited invasive species, Ohio prohibited invasive plant, Tennessee pest plant, and Wisconsin restricted
plant.

Autumn olive is not regulated by the federal government.

Risk assessment

Box 1:
Is the plant species or genotype non-native?

Answer: Yes

Outcome: Go to Box 3.

Kew (2024) says that “The native range of this species is Afghanistan to Temp. E. Asia. It is a shrub and grows
primarily in the temperate biome”. It also lists these native areas by name: Afghanistan, China North-Central,
China South-Central, China Southeast, Japan, Korea, Manchuria, Nepal, Pakistan, Tibet, West Himalaya.

Autumn olive was planted as an ornamental shrub in North America starting in the early 1900s, was planted for
mine land reclamation since the 1960s, and has also been planted for soil stabilization and wildlife food
(Oliphant et al. 2017). The earliest Minnesota herbarium record in a University of Minnesota herbarium is from
2004 in Mankato (Blue Earth County) in a deciduous forest (Mankato State University Herbarium, Accession
#300).

Box 2:

Does the species pose significant human or livestock concerns or have the potential to
significantly harm agricultural production?

Question 2A: Does the plant have toxic qualities that pose a significant risk to livestock, wildlife, or
people?

Outcome: Decision tree does not direct to this question.
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Question 2B: Does the plant cause significant financial losses associated with decreased yields, reduced
quality, or increased production costs?
Outcome: Decision tree does not direct to this question.

Box 3:
Is the species, or a related species, documented as being a problem elsewhere?

Answer: Yes.

Outcome: Go to Box 6.

Woody Invasives of the Great Lakes Collaborative (2024) lists the following states as having regulations that
prohibit the sale of autumn olive and its cultivars: lllinois, Indiana, Michigan, New York, Ohio, and Wisconsin.
Additionally, the Midwest Invasive Plant Network (2024) shows autumn olive being on non-regulatory,
educational invasive plant lists in lllinois, Indiana, lowa, Michigan, Minnesota, Missouri, Ohio, Wisconsin,
Kentucky, and Ontario.

Aljobeh et al. (2016) studied nitrate leaching from autumn olive into its surrounding environment at study sites
in Indiana and Michigan. They found that the concentration of nitrate was significantly higher in the soil and
groundwater beneath autumn olive as compared to control sites. They noted that “nitrate is regulated in
drinking water for its known toxicity to human and animal infants” and that “the nitrate concentrations in soil
water of many infested areas exceeded the EPA’s MCL of 10 mg/L and were over ten times higher compared to
their control areas”.

Catling et al. (1996) documented autumn olive spread in southern Ontario, Canada. They noted that it had
increased rapidly in parts of southern Ontario, competes with native vegetation, and is primarily a problem in
open habitats on dry sandy soils.

In 1981, Ebinger and Lehnen (1981) recommended against planted autumn olive near natural areas due to their
observations of its spread in lllinois.

Box 4:
Are the species’ life history and growth requirements understood?
Outcome: Decision tree does not direct to this question.

Box 5:
Gather and evaluate further information
Outcome: Decision tree does not direct to this question.

Box 6:
Does the species have the capacity to establish and survive in Minnesota?
Question 6A: Is the plant, or a close relative, currently established in Minnesota?

Answer: Yes.

Outcome: Go to Box 7.

Autumn olive was reported in 12 counties in Minnesota (EDDMapS 2024). Hennepin county and Washington
county have more than 30 reports while the other counties have 6 or fewer reports. Most of the reports in
Hennepin County are from Crow-Hassan Park Reserve. There are also reports from Baker Park Reserve, EIm
Creek Park Reserve, and Lake Rebecca Park Reserve. Most of the reports in Washington County are from Saint
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Croix Savanna Scientific and Natural Area and Afton State Park. These reports in natural areas indicate that it can
spread from where it was purposefully planted.

The Missouri Botanical Garden (2024) lists autumn olive as being hardy in plant hardiness zones 4-9. They state:
“Winter hardy to USDA Zones 4-9 where it is easily grown in average, medium moisture, well-drained soils in full
sun to part shade. This is a nitrogen-fixing shrub/small tree that tolerates a wide variety of soils including poor
unfavorable ones. It prefers consistently moist soil conditions, but is tolerant of drought. Avoid wet, poorly-
drained soils.” The mode of nitrogen fixation is through a symbiotic relationship in the tree’s root nodules with
actinomycetes bacteria in the genus Frankia (Church et al. 2004).

Minnesota Department of Natural Resources (2024) states “Autumn olive can spread in a wide range of habitats
including forest edges, meadows, open woods, pastures, riverbanks, roadsides, and disturbed areas. It has
nitrogen-fixing root nodules that change soil chemistry and allow it to survive in poor soils. Autumn olive can
survive in moderate shade as well as full sun.”

Question 6B: Has the plant become established in areas having a climate and growing conditions
similar to those found in Minnesota?
Outcome: Decision tree does not direct to this question.

Question 6C: Has the plant become established in areas having a climate and growing conditions
similar to those projected to be present in Minnesota under future climate projections?
Outcome: Decision tree does not direct to this question.

Box 7:

Does the species have the potential to reproduce and spread in Minnesota?

Question 7A: Are there cultivars of the plant that are known to differ in reproductive properties from
the species?

Answer: No.

Outcome: Go to Question 7B.

No information was found indicating that there are cultivars that differ in reproductive qualities. The Woody
Invasives of the Great Lakes (2024) autumn olive webpage lists “none” in the “low fruiting or sterile varieties”
section.

The University of Minnesota Plant Info Online (2021) tool listed 13 named cultivars and the variety parvifolia.
The cultivars ‘Amber’, ‘Cardinal’, ‘Garnet’, and ‘Ruby’ were noted as having been found in nurseries. The names
appear to refer to the color of the fruit. The variety parvifolia and the cultivar ‘Titan’ were noted as having
literature citations.

Ebenger and Lehnen (1981) identify ‘Cardinal’ autumn olive as the source of plants that had spread away from
planted areas in their study sites in lllinois in their 1981 paper.

Question 7B: Does the plant reproduce by asexual/vegetative means?

Answer: Yes.

Outcome: Go to Question 7C

Autumn olive is described as primarily reproducing via seed. When vegetative reproduction is mentioned, it is
referring to stump sprouting and suckering (Warne 2018).
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Question 7C: Are the asexual propagules - vegetative parts having the capacity to develop into new
plants - effectively dispersed to new areas?

Answer: No.

Outcome: Go to Question 7D.

The vegetative spread methods of stump sprouting and suckering (Warne 2018) are more effective for spreading
within a site, not for spread to new sites. Some webpages do warn that broken root fragments can resprout
(Southeast Exotic Pest Plant Council 2024).

Question 7D: Does the plant produce large amounts of viable, cold hardy seeds? For woody species,
document the average age the species produces viable seed.

Answer: Yes.

Outcome: Go to Question 7G.

There is one seed per fruit (Ahmad et al. 2006). Ahmad et al. (2006) found that 1 kg (2.2 pounds) of fruit held
from 4,500 to 10,000 seeds. They found that plants averaged 334-500 g (0.74-1.1 pounds) of fruit, giving a
potential maximum of 5,000 seeds for an individual plant.

Warne (2018) states: “The seeds benefit from a period of cold treatment but even without it, germination rates
of >70% have been documented. With cold treatment, germination rates can exceed 90%. Because the seed
germinates so rapidly, autumn olive does not typically persist for more than a few years in the seed bank,
though many plants typically occur nearby and provide an ongoing seed source for repeated invasions. On
average, seeds are viable for three years.”

Warne (2018) states: “Autumn olive grows very quickly, reaching sexual maturity as early as three years of age,
after which it bears fruit annually. The shrub typically has a productive lifespan of up to 40 years.”

Question 7E: For species that produce low numbers of viable seeds, do they have a high level of
seed/seedling vigor or remain viable for an extended period (seed bank)?

Answer: This information is supplemental and is not part of the flow chart pathway for this risk assessment.
Kohri et al. (2011) state that “because this species does not create a permanent seed bank, as shown in a
germination experiment conducted by Kohri et al. (2002), which showed that 99.3% of the seeds germinated
after experiencing a 3-month cold-moist treatment, the area where the seeds are dispersed is where the
seedlings emerge the following spring, and they do not germinate at other times of the year.” Kohri et al. (2002)
found that in their experiment “most of the de-pulped seeds germinated within 6 days, and the final
germination rate was 99.3% (SD= 0.4), whereas seeds with pulp gradually germinated over a month, and the
final germination rate was 61.3% (SD=22.1).”

Question 7F: Is the plant self-fertile?

Answer: Limited. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Soley and Sipes (2021) state: “our experiments revealed that E. umbellata is a mostly outcrossing species with a
self-incompatible breeding system. Variation does exist in that a small percentage of individuals allow self-
fertilization through autogamy. There is also variability among plants in the separation of male and female floral
parts that may further affect selfing potential. The majority of floral visitors to E. umbellata were generalist
pollinators, including bees, flies, and moths. Many of the larger insect visitors are pollinators of E. umbellata
based on analysis of pollen on insect specimens, but smaller insects do not pollinate as frequently. Its ability to
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attract generalist pollinators means that E. umbellata will produce fruit wherever pollinators and mates occur;
however, the low fruit set on open-pollinated branches contrasts with the idea of a prolifically fruiting plant. E.
umbellata seems to serve as a reliable food source for many ecologically and economically significant insects,
including native bumble bees (Bombus), the exotic honey bee (Apis mellifera), and armyworm (Mythimna
unipuncta), a crop pest.”

Question 7G: Are sexual propagules — viable seeds — effectively dispersed to new areas? List and
consider all vectors.

Answer: Yes.

Outcome: Go to Question 71.

Fruits are eaten by birds and mammals which can disperse the seeds (Warne 2018). While spread by birds and
animals is the main method of distribution, seeds can also be spread by water (Kohri et al. 2011).

Question 7H: Can the species hybridize with native species (or other introduced species) and produce
viable seed and fertile offspring in the absence of human intervention?

Answer: This information is supplemental and is not part of the flow chart pathway for this risk assessment.
No information was found indicating that autumn olive is known to hybridize with other species.

Question 71: Are there natural controls (species native to Minnesota) which have been documented to
effectively prevent the spread of the species in question?

Answer: No.
Outcome: Go to Box 8.
No information was found indicating that there are natural controls to keep the plant in check.

Question 7J: Was the answer to Question 7A (Are there cultivars that differ in reproductive properties
from the original species) “Yes”?
Outcome: Decision tree does not direct to this question.

Box 8:

Does the species pose significant human or livestock concerns or have the potential to
significantly harm agricultural production, native ecosystems, or managed landscapes?
Question 8A: Does the plant have toxic qualities, or other detrimental qualities, that pose a significant
risk to livestock, wildlife, or people?

Answer: No.

Outcome: Go to Question 8B.

While autumn olive is generally not considered toxic, Aljobeh et al. (2016) studied nitrate leaching from autumn
olive into its surrounding environment at study sites in Indiana and Michigan. They found that the concentration
of nitrate was significantly higher in the soil and groundwater beneath autumn olive as compared to control
sites. They noted that “nitrate is regulated in drinking water for its known toxicity to human and animal infants”
and that “the nitrate concentrations in soil water of many infested areas exceeded the EPA’s MCL of 10 mg/L
and were over ten times higher compared to their control areas”.

Fruits are eaten by birds and mammals (Warne 2018).
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Fruits are edible for humans and can be used in jams, etc. and the fruits are studied for their nutritional,
antioxidant, and other health related benefits (e.g. lannuzzi et al. 2020, Spinola et al. 2019, Khattak 2012).

No information was found indicating autumn olive has had significant toxic impacts to livestock, wildlife, or
people.

Question 8B: Does, or could, the plant cause significant financial losses associated with decreased
yields, reduced crop quality, or increased production costs?

Answer: No.
Outcome: Go to Question 8C.
No data was found directly linking autumn olive to significant financial losses.

Question 8C: Can the plant aggressively displace native species through competition (including
allelopathic effects)?

Answer: Yes.

Outcome: Go to Box 9.

Catling et al. (1996) documented autumn olive spread in southern Ontario, Canada. They noted that it had
increased rapidly in parts of southern Ontario, competes with native vegetation, and is primarily a problem in
open habitats on dry sandy soils.

Byrd et al. (2012) discussed the impacts of autumn olive on grassland nesting birds, such as Henslow’s sparrow.
They noted that autumn olive had been planted on reclaimed mine land in southeastern Ohio. Autumn olive has
spread from those sites into open pastures and grasslands, reducing breeding habitat for grassland nesting bird
species.

Edgin and Ebinger (2001) measured autumn olive density in an untreated area in a forested part of an lllinois
state park. Autumn olive was commonly the only woody understory species present. Autumn olive averaged
12.5 plants per m2.

Autumn olive can have allelopathic effects. Malinich et al. (2017) found that “autumn olive significantly affected
the dominant taxa of bacterial and archaeal communities, particularly ammonia-oxidizing microorganisms, as
determined by denaturing gradient gel electrophoresis of functional genes characteristic of these microbial
groups. The changes in microbial communities were related to the proximity and local density of autumn olive
shrubs. In most cases, the effect of autumn olive was greater than that of either pH or moisture. In contrast,
microbial function (measured as enzyme activities), while non-uniform, did not seem to be as strongly related to
the presence of the invasive plant. Our findings suggest that autumn olive can affect soil microbial community
composition even when it is present in relatively low densities.” Orr et al. (2005) found that autumn olive
extracts had some inhibitory effects on the three native tree species they tested. However, they said “our
experimental design cannot determine if these effects are the direct result of allelochemicals, or result indirectly
from differences in the microbial associates of soil, leaf, or litter or from differential nutrient levels among the
non-sterilized extracts”. They further added “because any microbial or nutrient effects of our treatments would
be similar to conditions experienced by plants in the field, our experiments provided more natural conditions to
test for allelopathic potential, broadly defined”.

Question 8D: Can the plant hybridize with native species resulting in a modified gene pool and
potentially negative impacts on native populations?



m DEPARTMENT OF
AGRICULTURE

Answer: This information is supplemental and is not part of the flow chart pathway for this risk assessment.
No information was found indicating autumn olive is hybridizing with native species.

Question 8E: Does the plant have the potential to change native ecosystems (adds a vegetative layer,
affects ground or surface water levels, etc.)?

Answer: Yes. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Autumn olive may change nitrogen cycles. Church et al. (2004) examined nitrogen leaching below autumn olive.
Their “research objective was to determine if excess nitrate (NO3") and ammonium (NH4") were leaching below
the rooting zones of autumn olive stands during the dormant season”. They note that “autumn olive is a
nitrogen fixer, through a symbiotic relationship with actinomycetes of the genus Frankia”. They found that
“Results showed significantly greater nitrate leaching during the dormant season under autumn olive than in
open fields representative of early successional species composition. Mean nitrate-N concentrations were 16.84
mg L under autumn olive compared to 1.01 mg L'* under open field conditions. Ammonium was not
significantly different between the two plot types. In watersheds where autumn olive is a common riparian
plant, the observed significant nitrate leaching could have important water quality and site productivity
implications, suggesting the need for vegetation management.” They further note that “nitrate export from
autumn olive infested sites could contribute to eutrophication of downstream water bodies”.

Aljobeh et al. (2016) studied nitrate leaching from autumn olive into its surrounding environment at study sites
in Indiana and Michigan. They found that the concentration of nitrate was significantly higher in the soil and
groundwater beneath autumn olive as compared to control sites. They noted that “nitrate is regulated in
drinking water for its known toxicity to human and animal infants” and that “the nitrate concentrations in soil
water of many infested areas exceeded the EPA’s MCL of 10 mg/L and were over ten times higher compared to
their control areas”.

Singh et al. (2019) studied autumn olive and stream nitrogen concentrations in lllinois. They found that “The
biogeochemical consequences of autumn olive encroachment in natural ecosystems are likely to include
increased rates of N; fixation, followed by increased nitrification in soils, and ultimately N loss from soils to
surface waters. Nitrogen loss to surface waters is a concern for local drinking water quality and can contribute to
local and regional hypoxia. Therefore, the continued prevalence of autumn olive and its expanding water quality
effects highlight the urgent need to prioritize the management and control of this invasive shrub in headwater
areas that are vulnerable to encroachment, and within watersheds where NO3—N export is problematic.”

Question 8F: Does the plant have the potential to introduce or harbor another pest or serve as an
alternate host?

Answer: This information is supplemental and is not part of the flow chart pathway for this risk assessment.
No information was found indicating that there is an issue in Minnesota with autumn olive harboring known
pest species.

The genus Elaeagnus is listed in the Oregon Department of Agriculture (2023) “Summaries of Exterior
Quarantines” as a host for the insect glassy-winged sharpshooter (Homalodisca vitripennis, Cicadellidae family).
Glassy-winged sharpshooter is a vector of Pierce's disease, Xylella fastidiosa, in grapes and other diseases of
important horticultural plants. Glassy-winged sharpshooter is native to the southeastern United States and
vectors a bacterium that causes Pierce’s Disease in grapes as well as other plant diseases (USDA APHIS 2022). No
documentation was found that that glassy-winged sharpshooter is expected to be an issue in Minnesota.

10
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Box 9:

Does the species have clearly defined benefits that outweigh associated negative impacts?
Question 9A: Is the plant currently being used or produced and/or sold in Minnesota or native to
Minnesota?

Answer: Yes.

Outcome: Go to Question 9B.

Autumn olive is not native to Minnesota. Autumn olive seems to currently have limited sales in Minnesota. It
can be purchased online.

As part of the Noxious Weed Advisory Committee (NWAC, Minnesota Department of Agriculture) risk
assessment process, the Minnesota Nursery and Landscape Association (MNLA) reached out to wholesale
growers in 2023 for the purpose of estimating the wholesale value, and ultimately the combined economic value
(wholesale plus value-added retail) to Minnesota nursery growers and retailers and the Minnesota economy for
each of the 16 plant species being reviewed during the 2023-2025 review and listing cycle (James Calkins,
Minnesota Nursery and Landscape Association; personal communication, August 6, 2023). They found that:
“Autumn olive (Elaeagnus umbellata) is borderline hardy in most of Minnesota and is only grown and sold as a
landscape plant on a limited basis in the state.” Additionally, “Although autumn olive is grown on a limited basis
and has value to some Minnesota wholesale growers and retailers, based on the information available, sales did
not appear to be a significant contributor to annual nursery and garden center sales and the Minnesota
economy at the time this risk assessment was completed.”

The Minnesota Department of Agriculture surveyed nursery certificate holders and Minnesota Nursery
Landscape Association members regarding plant species being assessed by the Noxious Weed Advisory
Committee. The survey was open during June and July 2023 and there were 30 responses. For autumn olive, 0 of
the 30 respondents said that they sell the plant.

Question 9B: Is the plant an introduced species and can its spread be effectively and easily prevented or
controlled, or its negative impacts minimized, through carefully designed and executed management
practices?

Answer: No.

Outcome: Go to Question 9C.

No special regulations were suggested for this plant. Since the seeds can be spread by birds, limiting planting
locations is not likely to prevent to spread.

Question 9C: Is the plant native to Minnesota?

Answer: No.
Outcome: Go to Question 9D.
Autumn olive is native to Asia (Kew 2024).

Question 9D: Is a non-invasive, alternative plant material or cultivar commercially available that could
serve the same purpose as the plant of concern?

Answer: Yes.
Outcome: Go to Box 10.

11
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The Minnesota Department of Natural Resources (2024) autumn olive webpage lists the following native
substitutes:

e Chokecherry (Prunus virginiana)

e Nannyberry (Viburnum lentago)

e  Pussy willow (Salix discolor)

e Red osier dogwood (Cornus sericea)

e Smooth juneberry (Amelanchier laevis)

The Minnesota Department of Agriculture surveyed nursery certificate holders and Minnesota Nursery
Landscape Association members regarding plant species being assessed by the Noxious Weed Advisory
Committee. The survey was open during June and July 2023 and there were 30 responses. Respondents were
asked to list good alternatives to autumn olive. Responses included:

e Amelanchier species

e Aronia species

e  Forsythia species

e Prunus species (Cherry, plum, crabapple, chokecherry)

e Ribes species (including gooseberries and red current Ribes ribum)

e Salix species, including pussy willow (Salix discolor)

e Silver Buffaloberry (Shepherdia argentea)

e Silverberry (Elaeagnus commutata)

e Viburnum species, including arrowwood viburnum (Viburnum dentatum)

o Winterberry (/lex verticillata)
Survey respondents were also asked to list unique traits to autumn olive. Traits listed were: hardy in severe
climate, Japanese beetle tolerance, and excellent for food.

Question 9E: Does the plant benefit Minnesota to a greater extent than the negative impacts identified
at Box #87
Outcome: Decision tree does not direct to this question.

Box 10:
Should the species be regulated as Prohibited/Eradicate, Prohibited/Control, or Restricted
Noxious Weed?

Question 10A: Is the plant currently established in Minnesota?

Answer: Yes.
Outcome: Go to Question 10D.
Autumn olive was reported in 12 counties in Minnesota (EDDMapS 2024). See Question 6A for more detail.

Question 10B: Would prohibiting this species in trade prevent the likelihood of introduction and/or

establishment?
Outcome: Decision tree does not direct to this question.

12
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Question 10C: Does this risk assessment support this species being a top priority for statewide
eradication if found in the state?
Outcome: Decision tree does not direct to this question.

Question 10D: Does the plant pose a serious human health threat?

Answer: No.
Outcome: Go to Question 10F.
No information was found indicating it poses a serious human health threat.

Question 10E: Is the health threat posed by the plant serious enough, and is the plant distribution
sufficiently small enough to be manageable, and are management tools available and effective enough
to justify listing as Prohibited / Eradicate species?

Outcome: Decision tree does not direct to this question.

Question 10F: Is the plant known to cause significant ecological or economic harm and can the plant be
reliably eradicated (entire plant) on a statewide basis using existing practices and available resources
considering the distribution, reproductive biology and potential for spread?

e For distribution, note if the distribution is well documented, the number and acreage of known
infestations and how widespread they are in the state. Note if there are infestations in border
areas.

e For reproductive biology, note if there are reproductive biology factors that make the plant
easier to control and eradication more likely (for example, long pre-reproductive period, self-
incompatible pollination, short-lived seed bank).

e For potential for spread and re-invasion of controlled areas, note its potential to spread beyond
places where it is being controlled such as deliberate planting by people, wildlife vectors, re-
infestation from border states, or other factors that facilitate spread.

e For known management tools, note what management tools are available, potential non-target
impacts, and the reasonableness of state management or mandating that landowners
throughout the state use the management tools to eradicate or control existing plants.

e For available resources, consider the capacity of state and local personnel and availability of
funding to respond to new and existing infestations.

Answer: No.

Outcome: Go to Question 10G.
Autumn olive is likely too widespread in Minnesota for statewide eradication. As a shrub/tree it is also expensive
and challenging for landowners to kill all plants on their property.

Question 10G: Is the plant known to cause significant ecological or economic harm and can the plant be
reliably controlled to limit spread on a statewide basis using existing practices and available resources?
Would the economic impacts or other hardships incurred in implementing control measures be
reasonable considering any ongoing or potential future increase of ecological or economic harm?

13
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o Also consider all bullet points listed under 10F when evaluating 10G

Answer: No.

Outcome: Go to Question 10H.

Summary of answer: Mandating that landowner remove autumn olive (a shrub/tree) could likely cause
economic hardships because trees and shrubs are expensive and challenging for landowners to kill all plants on
their property. Most species in the Prohibited Control category have the option of mowing as a way to comply
with the law. That option is not available with shrubs/trees.

Distribution: Autumn olive was reported in 12 counties in Minnesota (EDDMapS 2024). Hennepin county and
Washington county have more than 30 reports while the other counties have 6 or fewer reports. Most of the
reports in Hennepin County are from Crow-Hassan Park Reserve. There are also reports from Baker Park
Reserve, EIm Creek Park Reserve, and Lake Rebecca Park Reserve. Most of the reports in Washington County are
from Saint Croix Savanna Scientific and Natural Area and Afton State Park. These reports in natural areas
indicate that it can spread from where it was purposefully planted. There hasn’t been a coordinated outreach
effort soliciting reports from throughout the state. Autumn olive may be more widely present than currently
known.

Reproductive biology: There are no reproductive biology traits that may make autumn olive easier to control.

Potential for spread: Fruits are eaten by birds and mammals which can disperse the seeds (Warne 2018) so
there is potential for reinvasion after treatment if adult plants remain nearby.

Management:

The Woody Invasives of the Great Lakes Collaborative (2024) has the following management information:
Physical control: Small plants can be easily hand-pulled from moist soil; larger plants can be dug or pulled using
equipment, such as a weed-wrench or shovel. Roots must be removed to prevent resprouting and suckering.
Methods that involve top-killing without follow-up with herbicide (mowing, grazing, prescribed fire etc.) are
unlikely to be effective as they promote extensive regrowth.

Chemical control and combined methods: Foliar treatment during the growing season may be the only practical
method for large, dense infestations of autumn olive. Cut stump and basal bark treatments can be conducted
throughout most of the year outside of early spring, but may be most effective during late summer into fall.
Herbicide should be selected carefully based on site conditions, and label directions read and followed carefully.
With any treatment it will be necessary to monitor for and treat regrowth and new seedlings in subsequent
years. Autumn olive is somewhat resistant to herbicide treatments, and some portion of treated individuals may
produce new growth following treatment. Managers should expect treatment of dense autumn olive
infestations to be a long-term commitment.

The Wisconsin Department of Natural Resources (2024) has this management information:

Mechanical: Pull seedlings. Cutting, mowing, and burning are not recommended because plants will resprout
unless followed up with chemical control.

Chemical: Treat foliage, cut surface, or girdled stems with glyphosate, triclopyr ester, or metsulfuron-methyl
with a surfactant. Basal bark application of triclopyr ester can also be practical. Treat foliage with a liquid spray
during the active growing season. For cut stump or girdled bark treatment, use liquid herbicide by painting,
dripping, or sponging onto a surface.

Byrd et al. (2012) studied multiple control techniques and summarized their control results: “Effectiveness of
each treatment was evaluated in 2009 through tracking 225 individual shrubs. The foliar herbicide controlled
98% of E. umbellata; dormant stem herbicide achieved 71 % and the mechanical treatment controlled only 15 %.
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Statistical comparisons indicated the foliar and dormant stem herbicides were more effective (P = 0.0008) than
mechanical removal. This suggests that foliar applications can be a reliable tool for control of E. umbellata in
areas with a 15-30 % density level. Based on these findings, phase 2 of this study was initiated in 2010 to
evaluate removal techniques in dense shrub infestations (95-100 %). Treatments included a combination of
mechanical clearing then a chemical treatment of stumps to reduce re-sprouts. The fracture treatment was most
effective during the second phase (63 %), when compared to the cut-stump (46 %) mechanical treatment (P =
0.004). Results demonstrate that a combined mechanical-chemical approach is efficient in dense infestations.”
For summer foliar applications they used “imazapyrisopropylamine salt (Arsenal Powerline™) at 0.12 %, 60 %
metasulfuron methyl (Escort XP™) at 0.01 % flowable product, surfactant (Surf Plus 584 MSO™) at 0.12 %, and
drift retardant (Mist Trol 336™) at 0.03 %”. For winter dormant stem treatments, they used “61.6% triclopyr:
3,5,6-trichloro-2-pyridinyloxyacetic acid, butoxyethyl ester (Garlon 4™) at 1.5 %; 27.6 % isopropylamine salt of
imazapyr (Stalker™) at 0.12 %, 90 % alkylarypolyoxethylene glycols free fatty acids (Invade 90™) at 1 %; Axit
Oil™ (surfactant) at 0.03 %; and Mist Trol 336™ (drift retardant) at 0.03 %.”

Available resources: There are not any known additional resources for this species.

Question 10H: Would prohibiting this species in trade have any significant or measurable impact to
limit or reduce the existing populations or future spread of the species in Minnesota?

Answer: Yes.

Outcome: LIST THE PLANT AS A RESTRICTED NOXIOUS WEED.

Historically, purposeful planting has been the main primary introductory vector and then the autumn olive
spreads on its own after planting. Autumn olive has been planted purposefully in the U.S. for ornamental, mine
land reclamation, soil stabilization, and wildlife food purposes (Oliphant et al. 2017). While autumn olive is not
widely sold in Minnesota at this time, the reason it is not widely sold is that industry considers it borderline
hardy. With warming climate and changing plant hardiness zone maps, autumn olive may be recognized as being
more hardy in Minnesota than it was previously and there may be more pressure to sell it. Listing autumn olive
as restricted noxious weed would prevent additional plants from being planted. It would also draw attention to
this plant and encourage additional voluntary control.

Question 10I: Are there any other measures that could be put in place as Special Regulations which
could mitigate the impact of the species within Minnesota?

Answer:
Outcome: Decision tree does not direct to this question.

Box 11:

The species is being proposed to be designated as a Specially Regulated Plant. What are the
specific regulations proposed?

Answer: Decision tree does not direct to this question.

Final outcomes of risk assessment (2024)

NWAC Listing Subcommittee
Outcome: List the plant as a restricted noxious weed.
Comments: No comments
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NWAC Full Committee

Outcome: List as a restricted noxious weed
Comments: The vote was 17 to 0 in favor of the recommendation.

MDA Commissioner
Outcome: List as a restricted noxious weed
Comments: No comments

Risk Assessment Current Summary (08-07-2024)

e Autumn olive can shade out and outcompete native plants. It changes soil chemistry by increasing
nitrogen levels. This can degrade plant communities adapted to low-nutrient environments, such as
barrens and prairies. It can promote growth of fast-growing weedy species in such habitats that displace
native plants. It is regulated in many other states.

¢ Autumn olive has been planted in Minnesota. Autumn olive is present in natural areas in Minnesota. As
a tree it is expensive and labor intensive to remove.

e Autumn olive is not widely sold in Minnesota at this time. Industry considers it borderline hardy in
Minnesota at this time.

e With a warming climate it is possible that there might be more pressure to sell autumn olive in the
future if it becomes considered fully hardy in Minnesota.

e Putting autumn olive on the restricted list would be a way to prevent new plants from being planted and
draw additional attention to the negative impacts of this species and encourage voluntary management.
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