

























































































morphologically similar western hemlock or mountain hemlock have been unsuccessful because these species
are not well adapted to the east coast climate.

What can landowners do about Hemlock Woolly Adelgid?

Chemical Control Options: What can be done depends on the value of the trees you wish to protect. Individual
ornamental trees, small trees, or even several larger hemlocks in a landscape environment can be treated with
insecticides. There are several spray materials registered for application to hemlocks by ground-spraying
equipment and by injection techniques. Some sprays are relatively safe to the environment, such as horticultural
oils and insecticidal soaps, and others are more toxic. Oils and soaps work by suffocating the adelgid. The best
time to treat is either in spring and early summer when crawlers are present, or in fall when adults break
dormancy. Sprays must completely drench the needles and twigs of the entire tree to be effective, therefore this
method is only recommended for trees that are 30 feet in height or less. Applications of special insecticides can
be made to the tree trunk or to the soil around the tree roots. This way the tree actually moves the chemicals up
to the twigs and needles where the adelgids are feeding.

Some insecticides registered for control of hemlock woolly adelgid are labeled for homeowner use. Other
insecticides are restricted for use only by licensed certified pesticide applicators. Check with your county
cooperative extension agent or local pest management specialist for more information, and always read and
follow the pesticide label directions.

Both commercial spraying and injection are expensive and results with either method vary greatly depending on
the quality of the equipment used, the experience of the applicator, and treatment timing (adelgid development,
wind, rain, soil moisture, etc.). Call several reputable tree service companies for pricing, ask for references, and
be sure to check with local clients they have served.

Forest landowners with dozens or hundreds of infested hemlocks have very few options: inject, harvest, or wait-
and-see. Most Pennsylvania landowners are watching and hoping that their hemlocks survive. Some are selling
their commercial hemlock timber, knowing that dead hemlock degrades very rapidly.

Tips for maintaining hemlocks and avoiding or decreasing hemlock woolly adelgid infestations:

¢ Do not disturb shallow roots with heavy equipment or by digging or tilling;

e Keep hemlocks well-watered (apply about 1 inch / week around drip line) during droughts;

¢ Do not place a bird feeder amongst your hemlock trees in infested areas of the state. Birds can transport
hemlock woolly adelgid crawlers to your trees.

¢ Remove large, heavily infested trees that can act as reservoirs for uninfested trees.

e Clip and burn heavily infested hemlock branches. If you can catch the infestation early enough, this may
significantly slow the insect's spread and build-up.

Do not change the grade (slope of the land) near hemlocks, such as excavations or tree wells;
Do not change water runoff patterns around hemlocks. Simply moving a downspout or installing a patio
can stress these trees;

s Do NOT fertilize trees infested with hemlock woolly adelgid with nitrogen. Researchers have found five
times as many hemlock woolly adelgids on nitrogen-fertilized trees, regardless of whether fertilization
occurred at infestation or six months later. Once an infestation has been eradicated, fertilize hemlocks
lightly with a balanced fertilizer, such as 5-10-5, late in the fall.

e When applying lime or weed killers to lawn areas, keep them at least 10 feet away from the drip line (tips
of outermost branches) of hemlock trees.









'Some cultivars (e.g. Baccata v. jackii, Jewelberry,
Harvest Gold, Louisa) are relatively resistant. See
Kentucky Cooperative Extension Service publication
ID-68, "The Flowering Crabapple," for more
information.

*Tilia tomentosa 'Sterling' and Tilia americana 'Legend'
are less susceptible than other lindens.

Fortunately, many common trees and shrubs are much
less attractive to Japanese beetles (Table 2). These
differences in susceptibility should be considered when
selecting plant species and cultivars for use in Japanese

beetle-infested areas.

Table 2. Landscape Plants Seldom Damaged by

Adult Japanese Beetles.

Scientific name Common name
Acer negundo Boxelder*

Acer rubrum Red maple

Acer saccharinum

Silver maple

Buxus sempervirens

Boxwood

Carya ovata

Shagbark hickory*

Cornus florida

Flowering dogwood

Diospyros virginiana

Persimmon*

Euonymus species

Euonymus (all species)

Fraxinus americana

White ash

Fraxinus pennsylvanica Green ash

llex species Holly (all species)
Juglans cinerea Butternut*
Liriodendron tulipifera Tuliptree

Liquidamar styraciflua

American sweetgum*

Magnolia species Magnolia (all species)
Morus rubra Red Mulberry
Populus alba White poplar

Pyrus communis Common pear*
Quercus alba White oak*

Quercus coccinea Scarlet oak*

Quercus rubra Red oak*

Quercus velutina Black oak*

Sambucus canadensis

American elder*

Syringa vulgaris

Common lilac

Most evergreen ornamentals, including Abies (fir),
Juniperus, Taxus, Thuja (arbor vitae), Rhododendron,
Picea (spruce), Pinus (pine) and Tsuga (hemlock) are

not attacked.

*Species marked with an asterisk may suffer

occasional light feeding.

Japanese beetles are also fond of certain weeds and
non-cultivated plants such as bracken, elder, multiflora
rose, Indian mallow, poison ivy, smartweed, and wild
grape. Elimination of these plants whenever practical
destroys these continuous sources of infestation.
Although plant selection is important, other approaches
must obviously be used to protect susceptible plants
that are already established in landscapes.

Physical Removal and Exclusion

Removing beetles by hand may provide adequate
protection for small plantings, especially when beetle
numbers are low. The presence of beetles on a plant
attracts more beetles. Thus, by not allowing beetles to
accumulate, plants will be less attractive to other
beetles.

One of the easiest ways to remove Japanese beetles
from small plants is to shake them off early in the
morning when the insects are sluggish. The beetles
may be killed by shaking them into a bucket of soapy
water. Highly valued plants such as roses can be
protected by covering them with cheesecloth or other
fine netting during the peak of beetle activity.

Chemical Control

Many insecticides are labeled for use against adult
Japanese beetles. Examples include pyrethroid
products such as cyfluthrin (Tempo, Bayer Advanced
Lawn & Garden Multi-Insect Killer), bifenthrin
(TalstarOne, Onyx), deltamethrin (Deltagard), lambda
cyhalothrin (Scimitar, Spectracide Triazicide),
esfenvalerate (Ortho Bug-B-Gon Garden & Landscape
Insect Killer) and permethrin (Spectracide Bug Stop
Multi-Purpose Insect Control Concentrate and other
brands). Carbaryl (Sevin and other brand names) too is
effective. The pyrethroid products generally provide
2-3 weeks protection of plant foliage while carbaryl
affords 1-2 weeks protection. For those seeking a
botanical alternative, Neem products such as Azatrol or
Neem-Away (Gardens Alive), or Pyola (pyrethrins in
canola oil) provide about 3-4 days deterrence of
Japanese beetle feeding. Insecticidal soap, extracts of
garlic, hot pepper, or orange peels, and companion
planting, however, are generally ineffective.

With all products, foliage and flowers should be
thoroughly treated. The application may need to be
repeated to prevent reinfestation during the adult flight
period. Follow label directions and avoid spraying
under windy conditions or when bees are foraging. Be
sure the insecticide is registered for use on the plant or
crop you intend to spray. If it is a food crop, note the
minimum number of days that must be observed
between the date of the last application and the date of
harvest.

Because Japanese beetles are attracted to favored host
plants from a considerable distance, controlling white
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Held: Susceptibility of Woody Plants to Japanese Beetle

Table 1. Relative susceptibility of deciduous and evergreen woody trees and shrubs to Japanese beetles.

Scientific name Common name Rating® Scientific name Common name Rating®
Aceracea Cupressaceae
Acer negundo Boxelder * Chamaecyparis lawsoniana Lawson white cedar Resistant
Acer palmatum Japanese maple FEEE Chamaecyparis obtuse Hinoki cypress Resistant
Acer platanoides Norway maple FEEE Chamaecyparis pisifera Sawara cypress Resistant
Acer pseudoplatanus Sycamore maple bk Chamaecyparis thyoides Atlantic white cedar Resistant
Acer rubrum Red maple Resistant Juniperus chinesis Chinese juniper *
Acer sdaccharinum Silver maple Resistant Juniperus communis Common juniper *
Acer saccharum Sugar maple b3 Thuja occidentalis American arborvitae *
. Thuja orientalis Oriental arborvitae *
Anacardiaceae
Cotinus coggygria Smoketree L Ebenaceae
Rhus copallina Flameleaf sumac *E Diospyros virginiana Common persimmon *
Rhus typhina Staghorn sumac * %
> & Ericaceae
Aquifoliaceae Kalmia latifolia Mountain laurel Resistant
Hlex aquifolium English holly Resistant Rhododendron catawbiense Catawba rhododendron ¥
Ilex cornuta Chinese holly Resistant Rhododendron maximum Rosebay rhododendron *
Ilex crenata Japanese holly Resistant Rhododendron pericylmenoides Pinxterbloom azalea Resistant
Hlex opaca American holly Resistant Rhododendron viscosum Swamp azalea %
Ilex verticillata Winterbe holl ¥
24 z Fabaceae
Berberidaceae Albizia julibrissin Mimosa Resistant
Berberis thunbergii Japanese barberry = Cercis canadensis Eastern redbud Resistant
Cercis chinensis Chinese redbud Resistant
Betulaceae o . .
: P Robinia pseudoacacia Black locust
Alnus glutinosa Black alder S : . ] Ja i .
" v gs . ophora japonica apanese pagoda tree ?
Betula ermanii Erman’s birch Resistant PHGI JARAR: /% pagod i
: . : . e Wisteria sinensis Chinese wisteria
Betula jacquemontii Himalayan birch
Betula nigra River birch * Fagaceae
Betula nigra ‘Heritage’ Heritage river birch * Castanea crenata Japanese chestnut **
Betula papyrifera Paperbark birch Resistant Castanea dentate American chestnut bt
Betula pendula European white birch i Fagus grandifolia American beech i
Betula platyphylla var. Asian Whitespire birch Resistant Fagus sylvatica European beech **
japonica ‘Whitespire’ Quercus alba White oak *
Betula platyphylla Asian Szechuan birch Resistant Quercus coccinea Scarlet oak X
var. szechuanica Quercus falcata Southern red oak *
Betula populifolia Gray birch AR Quercus prinus Chestut oak **
Corylus americana American filbert * Quercus palustris Pin oak ki
Corylus colurna Turkish filbert ¥ Quereus rubra Red oak S
. . Quercus stellata Post oak [
o Quercus velutina Black oak *
Catalpa bignonioides Southern catalpa rEE
Buxaceae Ginkgoaceae
. : Ginkgo biloba Maidenhair tree *
Buxus sempervirens Common boxwood Resistant
Hamamelidaceae
Calycanthaceae i s ; "
. . - ; Hamamelis virginiana Witch hazel
Calycanthus floridus Carolina allspice Resistant i ; : "
Liquidambar styraciflua American sweetgum
Caprifoliaceae Hi .
2 . . ) ippocastaneae
Lonicera fragrantissima Winter honeysuckle Resistant PP 3 g
a : % Aesculus  hippocastanum Horsechestnut
Lonicera japonica Japanese honeysuckle . R
A ; g Aesculus  parviflora Bottlebrush buckeye y
Sambuscus canadensis American elder
Symphoricarpos albus Snowberry Resistant Hypericaceae
Symphoricarpos orbiculatus Buckbrush Resistant Hypericum perforatum Common St. Johnswort kY
Viburnum dentatum Arrowwood rEx
Viburnum opulus European cranberry bush  * Juglandaceae ) ) .
Weigela florida Weigela ¥ Carya glabra Pignut hlck?ry
Carya ovata Shagbark hickory E:
Celastraceae Carya tomentosa Mockernut  hickory %
Celastrus scandens American bittersweet Resistant Juglans cinerea Butternut *
Euonymus alatus Burning bush ¥ Juglans nigra Black walnut A
Euonymus fortunei Wintercreeper euonymus Resistant
Lauraceae
Clethraceae Lindera benzoin Common spicebush EiE
Clethra alnifolia Summersweet clethra BHEEY Sassafras albidum Common: sassaftas EEEE
Cornaceae Loganiaceae
Cornus florida Flowering dogwood Resistant Buddleia davidii wxEy

Buddleia alternifolia

Butterfly-bush

Alternate-leaf  butterfly-bush ***y
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Table 1. Relative susceptibility of deciduous and evergreen woody trees and shrubs to Japanese beetles.
Scientific name Common name Rating® Scientific name Common name Rating®
Lythraceae Rosa spp. and hybrids Roses EERAY
Lagerstroemia (see Table 2)  Crapemyrtle *E XY Sorbus americana American mountain ash FREE

: Spiraea trilobata Three-lobed  spirea ¥y
Magnoliaceae - ; : o

o, - . . Spiraea % vanhoutei Vanhoutte spirea
Liriedendron tulipifera Tulip poplar Resistant
Magnolia grandiflora Southern magnolia a2 Rubiaceae
Magnolia X soulangiana Saucer magnolia Resistant Cephalanthus  occidentalis Buttonbush i
Magnolia virginiana Sweetbay magnolia Resistant Gardenia jasminoides Gardenia *
Moraceae Rutaceae
Ficus carica Common fig Resistant Citrus sinensis Sweet orange oy
Ficus elastica Indian rubbertree % .

Morus rubra Red mulberry Resistant Salicaceae
Populus alba White poplar Resistant
Musaceae Populus alba pyramidalis Bolleana poplar Resistant
Musa X paradisiacal French plantain * Populus nigra italica Lombardy poplar FEEE
. Salix babylonica Babylon weeping willow Py
Myricaceae X o ) e CEEE
. . s Salix discolor Pussy willow
Myrica pensylvanica Northern bayberry
N Saxifragaceae
Nyszace?et. 3 Tupel - Deutzia gracilis Deutzia oy
[ -

FERE. RO PRELO Hydrangea arborescens Smooth hydrangea Resistant
Oleaceae Hydrangea paniculata Panicle hydrangea Resistant
Forsythia X intermedia Border [orsythia Resistant Hydrangea petiolaris Climbing hydrangea *
Forsythia suspena var. sieboldii Weeping forsythia Resistant Philadelphus coronaries Mockorange Resistant
Fraxinus americana White ash Resistant 7

: S - Simaroubaceae
Fraxinus pennsylvanica Green ash Resistant . - i

) i - : 3 Ailanthus altissima Tree of Heaven
Ligustrum ovalifolium California privet h
Ligustrum vulgare Common privet * Staphyleaceae
Syringa X persica Persian lilac Resistant Staphylea trifolia American bladdernut Resistant
Syringa vulgaris Common lilac Resistant

Styracaceae
Pinaceae Halesia tetraptera Carolina  silverbell rEE
Abies concolor Balsam fir Resistant
; . P Taxaceae
Larix deciduas European larch . .

" N . Taxus baccata English yew Resistant
Picea abies Norway spruce Resistant iig :

; ; - : : Taxus brevifolia Western yew Resistant
Picea orientalis Oriental spruce Resistant ) .

; A ; : Taxus canadensis Canada yew Resistant
Pinus sylvestris Scotch pine Resistant 2 .

: A L . * Taxus cuspidate Japanese yew Resistant
Pinus virginiana Virginia pine
Pseudotsuga menziesii Douglasfir Resistant Taxodiaceae
Tsuga canadensis Hemlock Resistant Cryptomeria japonica Cryptomeria *

Taxodium distichum Baldcypress FrE
Platanaceae
Platanus x acerifolia London planetree A Tiliaceae (see Table 4)
Platanus occidentalis American planetree B
Ulmaceae

Rosaceae Ulmus americana American elm RS
Chaenomeles japonica Japanese flowering quince *** Ulmus changii R
Crateagus laevigata English hawthomn i Ulmus lanceaefolia e
Crateagus monogyna Singleseed hawthomn ** Ulmus procera English elm EEEE
Exochorda racemosa Common pearlbush B Ulmus prunifolia *E
Malus (see Table 3) Ulmus pseudopropinqua HEE
Prunus X cistena Purpleleaf sandcherry ki Ulmus rubra Slippery elm %
Prunus sargentii Sargent cherry T Ulmus taihangshanensis EAEE
Prunus serolina Black cherry FEE Ulmus wallichiana *EEE
Prunus serrulata Oriental cherry LIS
Prunus serrulata ‘Kwanzan'  Kwanzan oriental cherry xxw Verl_)enacea.e )
Prunus serrulata “Mt. Fuji’ M. Fuji oriental cherry e Callicarpa dichotoma Purple beautyberry Res}slant
Prunus serrulata ‘Tai Haku'  Tai Haku oriental cherry *EE Lantana camara Lantana Resistant
Prunus subhirtella ‘Autumnalis Rosea’ el *Plants designated “resistant” are never fed on or rarely fed on by
Prunus virginiana Common chokecherry ¥ Japanese beetles. “*” and “**” indicate plants on which feeding has
Prunus X incamp ‘Okame’ Okame cherry HERE been observed but is either occasional or light, respectively. “***”
Prunus X yedoensis ‘Afterglow’ Afterglow Yoshino cherry — *** and “****" indicate plants that are commonly fed on by Japanese
Prunus X yedoensis ‘Akebono’ Akebono Yoshino cherry e beetle, resulting in either moderate or extensive [eeding damage,
Pyracantha coccinea Firethorn * respectively.

* ¥ *

Pseudocydonia  sinensis
Pyrus communis

Chinese quince
Pear

"Flowers of these species are also fed on by Japanese beetles.
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Table 2. Relative susceptibility of crapemyrtles to Japanese

beetles.

Resistant

‘Acoma’ ‘Pocomoke’

Moderately resistant

‘Biloxi’ ‘Cordon Blew ‘Potomac’
‘Catawba’ ‘Lipan’ ‘Sioux’
‘Chicksaw’ ‘Muskogee’ ‘Tuskegee'
‘Choctaw’ ‘Osage’ ‘Wichita’
‘Comanche’ ‘Pink Velour’

Moderately susceptible

‘Apalachee’ ‘Hope’ ‘Serninole’

‘Byers Standard Red’ ‘Hopi’ ‘Tonto’

‘Byers Wonderful White’ “Miami’ ‘Tuscarora’

‘Carolina Beauty’ ‘Natchez’ ‘Velma’s Royal Delight’
‘Centennial’ ‘Ozark Springs’ Victor’

‘Centennial Spirit’ ‘Pecos’ ‘William Toovey’
‘Dynamite’ ‘Powhatan’ ‘Worlds Fair’

‘Hardy Lavender’ ‘Raspberry Sundae®  “Yuma’

Susceptible

‘Red Rocket’ ‘Regal Red’

Table 3. Relative susceptibility of crabapples to Japanese beetles.

Resistant

Malus baccata Jackii ‘Harvest Gold’ ‘Strawberry Parfait’
Malus hupehensis Tewelberry’

‘Golden Raindrops’ ‘Louisa’

Moderately resistant

‘Adirondack’ Malus halliana var. parkmanii ‘Red Jewel’

‘Baskatong’ Malus tschonoski Malus sargentii

‘Bob White’ ‘Madonna’ ‘Sentinel’

‘Brandywine’ ‘Molten Lava’ ‘Silver Moon’
‘Callaway’ ‘Naragansett’ ‘Snowdrift’

‘Centurion’ ‘Ormiston Roy’ ‘Sugar Tyme'
‘Christmas Holly’ ‘Professor Sprenger’ ‘Wintergold’

‘David’ ‘Profusion’ Malus X zumi ‘Calocarpa’
‘Doubloons’ ‘Ralph Shay’ Malus X zumi “Winter’
‘Gem’

‘Edna Mullins’ ‘Red Jade’

Moderately susceptible

‘Adams’ ‘Indian Magic’ ‘Ruby Luster’

‘Beverly’ ‘Indian Summer’ Selkirk’

‘Candymint Sargent’ ‘Mary Potter’ ‘Sinai Fire’
‘Coralburst’ ‘Pink Princess’ ‘Snow Magic’

‘Donald Wyman’ ‘Purple Prince’ ‘Tina’

Malus floribunda ‘Red Baron’ ‘White Angel’
‘Henningii’ ‘Robinson’

Susceptible

Malus baccata ‘Liset’ ‘Royalty’

‘Dolgo’ ‘Radiant’ ‘Velvet Pillar’

‘Hopa’ ‘Red Splendor’ ‘Weeping Candied Apple’

©2004 International Society of Arboriculture
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Table 4. Relative susceptibility of lindens to Japanese
beetles evaluated in laboratory or field experiments.

Scientific name Common name/cultivar Rating?
Tilia amurensis i
Tilia americana *
Tilia americana ‘Legend’ o
‘Redmond’ i
Tilia caroliniana *
Tilia chinesis *#
Tilia cordata ‘Chancellor’ e
‘Fairview’ o
‘Glenleven’ *H
‘Greenspire’ L
‘Olympic’ *rEe
‘Prestige’ ok
Tilia X euchlora A
Tilia heterophylla ‘Continental Appeal’ e
Tilia japonica *
Tilia maximowicziana %
Tilia mongolica ¥e
Tilia oliveri *
Tilia orbicularis R
Tilia petiolaris Pendent silver linden ¥
Tilia platyphyllos Largeleal linden R
Tilia platyphyllos ‘Parade’ *
Tilia tomentosa *%
Tilia tomentosa ‘Erecta’ ok
Tilia tomentosa ‘Sterling’ %
Tilia sp. ‘Sundance’ ¥

@ “*” and “**” indicate plants on which feeding has been observed
but is either occasional or light, respectively. “***” and “*#**”
indicate plants that are commonly fed on by Japanese beetle, resulting
in either moderate or extensive feeding damage, respectively.

DISCUSSION
Susceptibility of plants to Japanese beetle should be one
factor, among many, considered when selecting plants,
particularly long-lived woody plants, for residential and
commercial landscapes. Resistance of one plant species to
Japanese beetle does not necessarily imply resistance to
other plant-feeding insects or plant pathogens (Smitley and
Peterson 1993; Pettis et al. 2004). For example, the
crapemyrtle varieties “Tonto’ and ‘Tuscarora’ are moderately
susceptible to Japanese beetle, but the same varieties are
resistant to metallic flea beetles (Altica spp.), an important
pest of crapemyrtle in production (Pettis et al. 2004).
Resistance of woody host plants to Japanese beetle is
probably mediated by the presence or absence of deterrent
compounds found in the foliage (Keathley et al. 1999, Potter
and Held 2002). Control products containing certain plant
extracts, such as neem (azadirachtin), can effectively deter
feeding in laboratory choice tests (Ladd et al. 1978; Held et
al. 2001) but often fail to provide similar protection when
tested on whole plants in the field (Harper and Potter 1994;
Witt et al. 1999). Abundant field populations, however, will

reduce the efficacy of both conventional and botanical
insecticides because of additional adults re-infesting treated
plants.

Elms and lindens are considered preferred hosts for the
Japanese beetle. Among elms, only U. lancefolia and U.
prunifolia were slightly less susceptible than the other species
(Miller et al. 2001). Although no lindens are resistant,
varieties such as ‘Parade’, ‘Legend’, and ‘Sterling’ appear to
be less susceptible (Potter et al. 1998). Moderate to dense
leaf pubescence may be an important factor in susceptibility
of linden and elm to Japanese beetle. For example, foliage of
T. platyphyllos ‘Parade’, T. tomentosa ‘Sterling’, and U. lamellose
have heavy pubescence and is less preferred by Japanese
beetle (Potter et al. 1998; Miller and Ware 1999; Miller et al.
2001). Conversely, certain plants, such as species of Ilex and
Rhododendron, with waxy or glossy foliage are also resistant
to Japanese beetle (Fleming 1972; Keathley et al. 1999).

Plants with purplish or deep red foliage (e.g., ‘Crimson
King’ Norway maple) are often observed to sustain more
damage by Japanese beetle than green-leaved cultivars
(Rowe et al. 2002). Foliage color alone, however, does not
account for these differences. When two artificial ficus trees
with foliage painted either green or purple are placed side
by side in the field, significantly more beetles land on the
green-leaved plants (Rowe et al. 2002). Flower color,
however, does influence susceptibility of flowering plants to
Japanese beetle. Rose varieties with yellow or white flowers
are more likely to be attacked than those with darker-
colored blooms (Held and Potter 2004).

Resistance of certain plants to Japanese beetle also
depends on the production of attractive volatile compounds
following damage by Japanese beetle or other plant-feeding
insects (Loughrin et al. 1995). Japanese beetles use a wide
range of floral and fruitlike compounds to locate a host
plant (Fleming 1972; Loughrin et al. 1995, 1996). Labora-
tory tests show that Japanese beetle often cannot discrimi-
nate among foliage of plants that differ in susceptibility in
the field (Loughrin et al. 1995, 1996). This finding indicates
that Japanese beetles are attracted to plants regardless of
their status as a host (Potter and Held 2002). However, if
susceptible plants suffer feeding damage, they produce an
array of attractive volatiles that serve as aggregation
stimulants for Japanese beetle (Loughrin et al. 1995, 1996).
Therefore, a susceptible plant in the field may not be
inherently more attractive, but, if damaged, these plants
produce the volatiles that recruit Japanese beetles much like
sharks attracted to a blood trail in the water.

Host plant resistance is the most sustainable means of
managing feeding damage or plant losses resulting from
Japanese beetle adults. Landscape designers in states on the
front of this insect’s range expansion should consider
incorporating resistant plants into residential, commercial,
and municipal landscapes as well as any other long-term

©2004 International Society of Arboriculture















blown, or hitch a ride on birds or other animals
found in the plantation. Older stands of white
pines surrounding plantations should be re-
moved.

Option 1: Biological Control - Encourage Natu-
ral Predators and Parasites - Many lady
beetles, lacewings and hover flies attack the
pine bark adelgid. These are usually not effec-
tive in Christmas tree plantations because of
the use of insecticides sprayed for other pests.
Be careful to not misidentify the lady beetle
larvae which are often covered with white
woolly material and look much like the adelgids.

Revised 05/2002; © D.J. Shetlar

Option 2: Chemical Control - Dormant Qil
Sprays - Dormant oil sprays (3-5%) are quite
effective if applied in the fall or spring to kill the
overwintering nymphs. Be sure to spray in the
spring before the females have begun to pro-
duce eggs in the waxy coating. Thorough cov-
erage of the trunk and branches is needed.

Option 3: Chemical Control - Insecticide Sprays
- Sprays using registered insecticides, applied
in mid-April will kill the overwintering nymphs
before they mature and lay eggs. Summer
sprays are effective but two to three sprays, at
weekly intervals, will be needed to kill new
crawlers hatching from resistant eggs.

NOTE: Disclaimer - This publication may contain pesticide recommendations that are subject to change at any time. These
recommendations are provided only as a guide. It is always the pesticide applicator’s responsibility, by law, to read and follow
all current label directions for the specific pesticide being used. Due to constantly changing labels and product registrations,
some of the recommendations given in this writing may no longer be legal by the time you read them. If any information in
these recommendations disagrees with the label, the recommendation must be disregarded. No endorsement is intended for
products mentioned, nor is criticism meant for products not mentioned. The author and Ohio State University Extension
assume no liability resulting from the use of these recommendations.

All educational programs conducted by Ohio State University Extension are available to clientele on a nondiscriminatory basis
without regard to race, color, creed, religion, sexual orientation, national origin, gender, age, disability or Vietnam-era veteran

status.














































































Management:

Conifers vary in their susceptibility to the disease, so if disease pressure in the landscape is high, choose resistant trees such as Norway spruce
for new plantings. The disease is more destructive on spruces planted in shaded settings or in tight hedgerows. Most spruces are shade
intolerant and prefer full sun with no surrounding plants to thrive. Environmental stresses such as drought, deep planting and mechanical
root injury contribute to disease severity. Additionally, opportunistic stem cankering fungi and insect pests also contribute to disease severity
by reducing host vigor. When branches in the lower canopy die, they should be pruned out to limit the establishment and spread of
opportunistic pathogens. Fungicides can be effective in certain cases but will likely have little impact once the fungus is well established in the
canopy. Chemicals labeled for use in the landscape against Rhizosphaera include: azoxystrobin, chlorothalonil, chlorothalonil + thiophanate-
methyl, copper salts of fatty and/or rosin acids, copper hydroxide, copper hydroxide + mancozeb, mancozeb, thiophanate-methyl and
Phosphorous acid. Fungicides should be applied in the spring when new needles are half-elongated and then again once on regular intervals
should wet weather. [t should be kept in mind that infections can take place anytime during the growing season when environmental
conditions allow.
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Table 1. Resistance of Selected Woody Ornamentals to Verticillium Wilt

Resistant or Immune

Susceptible

Apple (Malus)
Arborvitae (Thuja)
Beech (Fagus)

Birch (Betula)

Boxwood (Buxus)
Butternut (Juglans)
Crabapple (Malus)
Dogwood (Cornus)*

Fir (Abies)

Firethorn (Pyracantha)
Gingko (Gingko)
Hackberry (Celtis)
Hawthorn (Crataegus)
Hickory (Carya)

Holly (1lex)

Honey Locust (Gleditsia)
Hornbeam (Carpinus)
Juniper (Juniperus)
Katsura tree (Cercidiphyllum)
Larch (Larix)

Linden (Tilia)*
Mountain Ash (Sorbus)
Mulberry (Morus)

Oak (Quercus)

Pear (Pyrus)

Pine (Pinus)

Poplar (Populus)
Serviceberry (Amelanchier)*
Spruce (Picea)

Sweet Gum (Liguidambar)
Sycamore (Platanus)
Walnut (Juglans)
Willow (Salix)

Yew (Taxus)

Ash (Fraxinus)

Azalea (Rhododendron)
Barberry (Berberis)
Black Locust (Robinia)
Box Elder (Acer negundo)
Boxwood (Buxus)
Catalpa (Catalpa)

Cherry, other stone fruits (Prunus)
Coffee tree, Kentucky (Gymnocladus)

Currant (Ribes)

Dogwood (Cornus)*

Elm (Ulmus)
Honeysuckle (Lonicera)
Lilac (Syringa)

Linden (Tilia)*

Magnolia (Magnolia)
Maple (Acer)

Redbud (Cercis)

Rose (Rosa)

Russian Olive (Elaeagnus)
Serviceberry (Amelanchier)*
Smoke tree (Cotinus)
Spirea (Spirea)

Sumac (Rhus)

Viburnum (Viburnum)
Weigela (Weigela)
Yellowwood (Cladratis)

* The resistance or susceptibility of these plants will depend upon the cultivar of the tree and the
strain of Verticillium present in the soil.
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Arborist Study Guide

Plant Pest List

Insects

1. Birch Leafminer

2. Bronze Birch Borer

3. Browntail Moth

4. Cooley Spruce Adelgid

5. Eastern Tent Caterpiller

6. Elongate Hemlock Scale

7. Fall Webworm

8. @Gall Mites on Deciduous Trees

9. Gypsy Moth

10. Hemlock Woolly Adelgid

11. Japanese Beetle

12. Mountain Ash Sawfly

13. Pine Bark Adelgid

14. White Pine Weevil

15. Winter Moth
Diseases

1. Anthracnose

2. Black Knot of Plum and Cherry

3. Cedar-Apple Rust

4. Diplodia Tip Blight

5. Dutch Elm Disease

6. Leaf Blotch of Horse Chestnut
7. Nectria Canker

8. Rhizosphaera Needlecast

9. Verticillium Wilt

10. White Pine Blister Rust

Environmental Problems

1. Drought and Winter Injury
2. Herbicide Damage

Revised 2017



























mixing with water and injecting it as slurry using
a high volume sprayer.

Trees, which are seriously declining from
herbicides generally, do not recover and
removal usually is required. Trees should be
left standing for at least one growing season
after the damage has occurred to fully assess
the potential for recovery. Replanting the site
should be attempted only after herbicide
residues have degraded.

BTRL
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