OAK OPENINGS REGION BEST MANAGEMENT PRACTICES

TREE OF HEAVEN

Ailanthus altissima

3

TARGET

This Best Management Practice (BMP) document provides guidance for managing Tree of Heaven in the Oak Openings Region of Northwest Ohio and Southeast Michigan.
This BMP was developed by the Green Ribbon Initiative and its partners and uses available research and local experience to recommend environmentally safe control practices.

INTRODUCTION AND IMPACTS— Tree of Heaven (Ailanthus altissi-
ma) is native to China and was first brought to eastern North America
in 1784 as an ornamental. In the mid-1800s, Chinese immigrants
brought Tree of Heaven (or “T. Heaven”) to the west coast as a me-
dicinal plant. It has been long favored as a landscape tree because of
its ability to grow nearly anywhere (e.g. the novel: A Tree Grows in
Brooklyn). T. Heaven is now widely distributed on )
the North American continent and is found 1 »

throughout OH and M. - <

The Midwest Invasive Species Information Net-

work (MISIN) has over 75 reports of Tree of Heav-

en (black dots) in or within 5 miles of the Oak

Openings Region (OOR, green line). It is cur-

rently found in each of the OOR’s 7 counties

but is largely absent in most natural areas of

the Oak Openings. However, T. Heaven has a demonstrated ability to
establish and spread in healthy and disturbed habitats of the OOR.
Initial stages of invasion are being documented in the region, which
makes reporting, mapping, and early treatment critical steps needed
to prevent spread.

Tree of Heaven has many characteristics that contribute to its being
classified as an invasive, pest species. It is extremely fast-growing and
outcompetes native trees for light and nutrients. Tree of Heaven also
suppresses growth of native plants through allelopathy — the release
of germination or growth inhibiting compounds, specifically Ailan-
thone, into the soil. In addition, T. Heaven is considered structurally
insubstantial and is a tree-fall hazard. Its roots can damage infra-
structure destroying sidewalks, sewers, roads, and building founda-
tions, as well as causing detrimental effects on ecosystems.

SIMILAR SPECIES—In the OOR, T. Heaven may be confused with
several native tree and shrub species including: Sumac (Rhus spp.),
Walnut (Juglans spp.), Ash (Fraxinus spp.), and Hickory (Carya spp.).
These trees and shrubs do not have the characteristic “rancid peanut
butter” smell of T. Heaven, glands on their leaves, or samara-style

fruits. Sumacs (2 spp.) also differ by having milky sap.
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HABITAT—Tree of Heaven thrives in essential-
ly any habitat except wetlands. It is tolerant of
pollution, poor soil, high heat, drought, and
some shade. In the OOR, it has been found on
floodplain, flatwood and deciduous forests as
well as oak savannas and upland prairies.

IDENTIFICATION—Habit: Fast-growing, de-
ciduous tree, increasing 3-4' in height per year.
Grows to 100’ tall and 20’ DBH. All parts have

a smell often described as “burned nut”, “rancid peanut butter”,
“cat urine” or “popcorn”, especially the leaves and male flowers.
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Leaves: Pinnately compound with 11-41 leaflets. Leaflets are lance-

shaped with smooth margins except for a few rounded, gland-
tipped teeth at the base (see photo). Leaflets are 3-6” long and 1-2"
wide. Leaves are up to 4' long. Emerge a bronze color, becoming
green when mature, and turn yellow-green to yellow in the fall.
NOTE: T. Heaven foliage can cause contact dermatitis in sensitive
individuals, and its pollen is a common allergen.

Stems and Bole: Twigs are olive-green to chestnut-brown, stout
and blunt and lack a terminal bud. Large “V"-shaped to shield-
shaped leaf scars (i.e. where the petiole/leaf attaches). Spongy,
brown pith. Bark is thin and gray. The bark on younger stems is
smooth, developing shallow, diamond-shaped fissures as it matures,
resembling the skin of a cantaloupe. Wood is soft, coarse-grained,
and creamy white to light brown.

Flowers: Small, up to 1/3” across, with 5 narrow petals. Pale yellow
to green in large terminal clusters. Clusters can be up to 12" wide.
Male and female flowers on separate plants (dioecious).
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Fruits: Flat, twisted and winged samaras with a small seed in the
middle of the fruit. 1-2" long. Pale green to yellow or red at maturi-
ty. Brown in winter.

Seeds: One seed per fruit. Ovoid and slightly flattened. A mature
female tree can produce up to 350,000 seeds/year. Dispersed by
wind, water and birds. High rates of germination, but low seed-bank
viability (~1 yr).

Roots: Long taproot w/ extensive lateral roots, extending up to 9o’
in all directions. Roots sucker freely; extremely persistent.



Tree of fleaven J F M A M J ) A s o N D
imeline
. . Germination/Leaf . _ .
Life History Dormant Out Flowering—Fruiting Seed Dispersal Dormant
Cutting Only Cut/Mow Weekly
Foliar Spray Spray \
Stump-Cut, In-
ject, Girdle, Hack, Treat Treat, most effective June-October
Basal Bark
Prescribed Fire Burn to clear, treat regrowth

REPRODUCTION AND DISPERSAL—Tree of Heaven reproduces by
seed and mature trees can also spread by root suckers. Stumps will
resprout when cut, and the new sprouts can grow 10-15' in a single
year. Cut stems can re-root if left in contact with the soil. Root suck-
ers can appear up to 9o’ from the parent tree and can grow 6’ per
year. Wind can disperse seed 300’ or more from the parent tree.
Thoroughly cleaning equipment is a critical prevention measure for
T. Heaven in the OOR. Land managers should incorporate pre— and
post-project equipment cleaning into contracts.

REPORTING—As a target species, reporting T. Heaven is essential
for its control. T. Heaven is fairly easy to identify throughout the
growing season due to several distinctive characteristics mentioned.
Report T. Heaven at www.misin.msu.edu and to the county or local
CWMA or CISMA.

CONTROL—The best control is integrated control. Management
plans should focus on prevention of fruiting followed by chemical
damage to the root system where conditions permit the use of herbi-
cides. Annual follow-up is essential in the treatment of T. Heaven,
and monitoring to include at least 300’ of the original patch.

Chemical: Herbicide is unanimously the most effective way to control
T. Heaven. The following recommendations have been compiled
from groups working in OH, OR, MD, and PA. It the responsibility of
the applicator to ensure compliance with herbicide labels and regula-
tions when planning chemical treatment. Follow-up treatments
should take place six weeks after cutting or initial application.

Foliar Spraying—Best for large, dense populations or as follow-up
after cutting. Herbicides should be used with 0.5-1% of an appropri-
ate non-ionic surfactant (e.g. Cygnet Plus®, LI-700, etc.).

Stump Cut—Cut stem/bole close to the ground and immediately ap-
ply herbicide to the cross-section of the stump. Best for small to me-
dium populations.

Stem Injection—Inject liquid or pelleted herbicide at 3-4" intervals

around the stem at any height. Best for large stems, remote sites,
small patches, sensitive areas, or places where spraying is prohibited.

Herbicide Trade Names Concentration
Sprag 2%
Ghphosater AU2SLrS, Hodeots RowAMEC 2 Stum 100
yp poorly 9 T Injeocd Label
Sprag 1-2%
Triclopyr |Garlon 3A® or 4 Ultra®, Pathfinder®, \VaStlam@® 20-100%
Basad 10100%
Triclopyr + . . Stump/Basak0%
Imazapyr Imazapyr: Polaris® T+3%]I
Tr;: Ii)gyr * Crossbow® Sprag 1.52%

Hack-and-Squirt—Make a series of downward-angled cuts around
the trunk with a hand-axe. Leave 1" of intact bark between each cut.
Apply 1-2 mL of concentrated herbicide into each cut. Best on trees
over 2" in diameter.

Girdling—For mature trees only. Cut through the bark all the way
around the trunk about 6” above the ground. Spray or wipe herbicide
rates into the openings (apply at cut-stump rates).

Basal Bark— Apply triclopyr with a penetrating oil (e.g. AX-IT®) to a
band of bark around the stem extending 18” up from the ground.
Most effective on younger trees up to 6” in diameter. Do not use
when snow or water prevent application at ground level.

Mechanical: Hand-pulling may be applied to new seedlings only, be-
fore T. Heaven establishes its strong root system. Note: Root suckers
can often be confused for seedlings. Take care to remove the entire
root system, as T. Heaven will resprout from root fragments. Cutting
or mowing without the use of herbicide is not recommended due to
T. Heaven ’s ability to vigorously resprout and sucker. Cutting alone
may, in fact, worsen the infestation. If herbicide use is truly not an
option, cut/mow T. Heaven weekly during the growing season and
perform the first cutting in early summer. Due to T. Heaven s pro-
pensity to sprout from root fragments, tilling, digging and excavating
are not recommended except on very small populations. In all me-
chanical removal scenarios, ensure you clean your equipment and
dispose of all plant material appropriately (see Disposal below).

Biological: The Ailanthus webworm (Atteva punctella), a weevil
(Eucryptorrhyncus brandti), and several fungi (e.qg. Verticillium nonal-
falfae) could be effective biological controls for T. Heaven . Research
is ongoing, and V. nonalfalfae has been tested in OH. Cattle, sheep,
goats, and deer have been known to eat T. Heaven , but itis not a
preferred food source.

Prescribed Fire: Burning can top-kill the thin-barked T. Heaven , but
it will resprout extensively in response, potentially exceeding pre-fire
density. Burning for several consecutive years may exhaust T. Heaven
root stores. It may be beneficial to burn if T. Heaven is too tall to
foliar spray, then return to spray the much-shorter regrowth.

DISPOSAL

e If no fruitis present: cut brush can be left in place. Pulled seed-
lings can be left on site if roots are not in contact with the soil.

e Iffruitis present: fruit should be incinerated, or sealed in plastic
bags and disposed of in a landfill.

¢ Dueto T.Heaven’s ability to sprout from root fragments, do not
remove soil from the site unless it is being disposed of in a land-
fill.
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