Biology and Management of
Scale Insects in Ornamentals

Shimat V. Joseph, Will Hudson, and S. Kristine Braman, Department of Entormology

Scale insects are common pests of landscape trees and shrubs
that are often overlooked when scouting. Scales can be
responsible for chlorosis, branch die-back, and ultimately, plant
death. Scales are broadly categorized as either soft scales or
armored scales. Soft scales produce a soft, cottony, powdery, or
waxy substance that cannot be separated from the scale body
(Figure 1A). Common soft scales in Georgia include Indian

wax scales, Florida wax scales, brown soft scales, oak lecanium
scales, magnolia scales, cottony maple scales, cottony camellia
scales, cottony cushion scales, and azalea bark scales (Table 1).
Armored scales have a hard, shield-like cover that is not attached
to the body of the insect (Figure 1B). Common armored scales
in Georgia include tea scales, euonymus scales, obscure scales,
false oleander scales, juniper scales, and gloomy scales (Table 1).

Soft scales (lecanium, kermes, wax, and bark scales) produce
honeydew because they feed on a high-volume liquid diet
drawn directly from vascular tissue (phloem) that transports
dissolved sugar and nutrients within the plants. This liquid

can attract ants and supports the growth of the unsightly black
sooty mold fungus. Most soft scales have one generation per
year, with a few exceptions. Many retain their legs throughout
life and can move around on the plant. Soft scales secrete a wax
covering, protecting them from natural enemies, pesticides, and

Figure 1. The soft scale (A) and armored desiccation (extreme dryness). Armored scales are generally flat
scale (B) infest ornamentals. Note the waxy in appearance, nondescript, and well-camouflaged. They do not
substance that adheres to their bodies. produce honeydew. Instead they feed by bursting plant cells and
(B) Photo: Chazz Hesselein, Alabama Cooperative eating the contents. They also do not directly access the vascular
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bundles of the plant (the phloem), and their waste is produced

as their protective hard cover. After emerging from the egg as a
motile crawler (with legs), armored scales find a suitable feeding
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" protective scale covering and previously molted skins. Except for

N7 EXT E NS I O N adult males, armored scales do not move after the first molt. Most

of the armored scales have multiple generations per year.




Biology and lifecycle

Scale insects spend most of their lives immobile under their protective coverings. When eggs hatch, the mobile
crawlers walk or are blown by the wind to new locations where they settle and begin to feed and produce their
own protective coating. The mobile crawlers do not produce protective covering on the body. When the larvae
molt, they add a layer of protective covering on the previous one. For some armored scales, the added layers
increase in diameter as the larval size increases within the covering. Most scales undergo three to four larval
stages. Many soft scales spend the winter on twigs and bark before crawlers move to new foliage in the spring.
Some scales are strictly bark-dwellers and can be the most difficult to control.

Scouting

Check the bark of plants and flip over bumps or lumps that could be scales. If there is a soft body underneath the
scale cover, it is an armored scale. If the whole bump (scale body) comes up and can be squished, then it is the
likely culprit. If ants or wasps are attracted to a plant’s foliage, look for honeydew producing scales (or aphids or
mealybugs). Paper wasps can be attracted to honeydew, but they also hunt for caterpillars to feed their young.

The crawler stage is particularly vulnerable to control efforts and can be detected only through close inspection.
Consider placing double-sided sticky tape on branches with winter scale populations to detect crawlers hatching
in the spring. Table 1 includes common scale insects, their usual plant hosts, and the typical occurrence of first
crawlers. Use this information as a guide to schedule scouting activities for these pests.

Management
Cultural control

Scale insects are primarily drawn to stressed host plants. Stress can be caused by a number of conditions—

too little or too much water, nutrient deficiencies or toxicities, or temperature extremes (even increases of a

few degrees). The presence of impervious surfaces around the host trees or shrubs can increase the ambient
temperature, increasing fecundity (number of eggs per female scale) of female scales, which leads to rapid
population growth. Early detection is the key for successful management, so scouting should start a week before
crawler emergence. Because damage and infestation of scales can be specific to certain tree or plant species or
their cultivars, the cultivar identification and selection of host trees or plants are important. If infestation is

high on certain branches or twigs, immediately pruning those parts may be the best way to reduce infestation.
Pruning often allows improved light, which can improve scale control. The pruned branches or twigs should be
immediately removed from the infested area and destroyed to prevent re-infestation from the surviving scales. Do
not compost infested branches! The pruned branches can be disposed in tightly secured trash bags and left under
sun. The heat generated inside the bag will kill the scales.

Biological control

Scales are primarily managed by natural biological control measures. Natural enemies play a critical role in
keeping the scale population to low levels. The natural enemy complex includes several species of lady beetles,
predaceous mites, and parasitic wasps. Both larvae and adult lady beetles feed on scales. Young larvae of certain
lady beetle species are smaller than others. They can get underneath the scale shield and feed on the developing
scale. Several species of parasitic wasps naturally occur in the landscape and use scales as hosts. The female
wasps lay eggs on or inside the scales and the wasp larvae feed on the scale. The parasitized scales usually turn
black and can be identified by an exit hole on the shield through which the adult wasps emerged.
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Chemical control

In some situations, it’s necessary to apply insecticides to help reduce scale populations. There are factors that
should be considered when using insecticides. First, identify the scale species and determine whether the
infestation is from a soft scale or armored scale. Regardless of soft or armored scales, applying horticultural oil
during the winter can destroy the overwintering scales. Similarly, a delayed winter spray of oil before bud-break
is effective in killing certain scale species.

In spring and summer, if scales are feeding on the woody tissues (bark and twig), topical applications of oil or
insect growth regulators (like pyriproxyen or buprofezin) at least twice during each crawler emergence period can
improve control. Other insecticides, such as insecticidal soap and neonicotinoids (dinotefuran, acetamiprid,
thiamethoxam, clothianidin), can also be used, especially on soft scales, but care should be taken to avoid affecting
natural enemies and other non-target organisms (like bees). If scales are feeding on foliage, neonicotinoid
insecticides applied as a soil drench or soil injection work well, especially for soft scales, and foliar-applied
insecticides can prevent crawler emergence. Horticultural oils and insect growth regulators are considered
reduced-risk insecticides, as they are relatively safe to humans, have reduced non-target toxic effects, and are
compatible with other integrated pest management approaches including biological and cultural controls.
Besides horticulture oils and insect growth regulators, other contact insecticides, such as organophosphates
(diamethoate, disulfoton), carbamates (carbaryl), and pyrethroids (deltamethrin, bifenthrin), are effective as foliar
applications but harmful to beneficial arthropods, such as bees, butterflies, and other pollinators. Please read the
precautionary statements on the insecticide label to reduce exposure to non-target organisms like pollinators.

Soft scales usually have one or two generations per year, but many armored scales have multiple generations per
year (three to four generations). Later in the year, these generations can overlap. It is also important to note that
crawler emergence timing varies by scale species, as shown in Table 1. For this reason, tracking crawler emergence
timing to determine foliar insecticide application is critical. If a systemic insecticide is used as a soil drench or
trunk injection, the timing of crawler emergence is less critical, and a single application should provide adequate
control. Multiple applications of insecticides may be required during the emergence period if insecticides are
applied as a foliar spray, especially for armored scales. Please read the label for rates and specific restrictions.

Additionally, the location of the scale infestation within a tree or shrub (on foliage, stem, twigs, or branches)

is an important factor if a systemic insecticide is used. Typically, systemic insecticides move upward (from

root system to foliage) and end up in actively growing leaves. Most soft scales tend to infest the foliage and any
neonicotinoid systemic insecticides can be effective on those scales. However, armored scales typically infest
the twigs, branches, or bark of the host tree or shrub. Armored scales are usually exposed to lower doses of
systemic insecticides than scales that infest the foliage, because systemic insecticides usually move through the
vascular bundles (phloem or xylem vessels) and do not stay there. Also, most armored scales do not directly feed
on the vascular bundles but on the leaf’s green, photosynthesizing cells. By feeding this way, they are exposed
to low doses of applied insecticide that can cause mortality. Among the neonicotinoid insecticides, dinotefuran
is effective in reducing armored scales, partly because it is most water soluble and mobile within the host plant.
Repeated applications are warranted if dinotefuran is used alone, as the residue of this insecticide doesn’t last
long and will not provide adequate longer-term control.

Finally, the size of the host plant is an important factor to consider when using insecticides. Again, dinotefuran
has shown efficacy against scales on canopies of large trees within a short time (two to three weeks after soil or
trunk injection) mostly because it has high water solubility and can move rapidly within the tree. In contrast,
neonicotinoids like imidacloprid, thiamethoxam, or clothianidin will require more time (up to two months or
more) to show signs of efficacy, as they are relatively less water soluble and mobile within the tree. For current
insecticide recommendations, contact your local UGA Cooperative Extension office.
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Table 1. The major scale species that attack ornamental shrubs and trees in Georgia.

Scale species

Description and host plants

Crawler emergence

Calico scale

Photo: Raymond Gill, California Department of Food and

Agriculture, Bugwood.org

Eulecanium cerasorum (soft scale) is round and its
exterior is mottled white and dark brown to black.

Hosts: buckeye, crabapple, dogwood, elm, hackberry,
hawthorn, honeylocus, magnolia, maple, oak, pear,
redbud, sweetgum, tulip poplar, yellowwood, and zelkova

Begins in April or May

Cottony cushion scale

Icerya purchase (soft scale) is elongated and white
with a cottony eggsac.

Hosts: boxwood, magnolia, and rose

Begins in summer
and winter

e

Photo: Eugene E. Nelson, Bugwood.org

Pulvinaria innumerabilis (soft scale) produces
cottony material.

Hosts: southern magnolia, boxelder, white ash,
dogwood, hackberry, birch, elm, willow, and poplar

Between mid-June
to mid-July

Cottony camellia scale

Photo: Brian Kunkel, University of Delaware, Bugwood.org

The female Pulvinaria floccifera (soft scale) is
oval and yellowish tan with a brown margin.
Females produce a white, cottony eggsac on the
undersides of leaves.

Hosts: camellia, holly, yew, euonymus, sweetbox,
maple, beautyberry, jasmine, mulberry, and hydrangea

Between the third week of
May and the second week
of June

European fruit lecanium

Parthenolecanium corni (soft scale) is a flat,
spindle-shaped scale with brown eggsacs.

Hosts: many tree species

Starting the third
week of May

Photo: James Solomon, USDA Forest Service, Bugwood.org

Parthenolecanium quercifex (soft scale) is
a round and reddish-brown colored scale.

Hosts: willow oak

Begins in the third
week of April to the
first week of May

Indian wax scale
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Photo: Florida Division of Plant Industry, Florida Department of
Agriculture and Consumer Services, Bugwood.org

Ceroplastes ceriferus (soft scale) is a bright white
and circular scale.

Hosts: Japanese holly, Chinese holly, pyracantha,
spirea, ivy, hemlock, euonymus, and boxwood

Begins in the
first week of June

nolia scale
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Photo: John A. Weidhass, Virginia Polytechnic Institute and State
University, Bugwood.org

The female Neolecanium cornuparvum (soft scale)
is a smooth, elliptical, convex, pinkish-orange to
brown scale covered with a white, waxy coating.

Hosts: magnolia

Begins between the last
week of August and first
week of September

Azalea bark scale

Photo: United States National Collection of Scale Insects
Photographs, USDA Agricultural Research Service, Bugwood.org

Eriococcus azalea (soft scale) produces a white
eggsac full of eggs.

Hosts: azalea, rhododendron, Andromeda, hawthorn,
poplar, and willow

Starting the last week
of June to early July

UGA Cooperative Extension Circular 1186 | Biology and Management of Scale Insects in Ornamentals




Scale species

Description and host plants

Crawler emergence

Florida wax scale

The female Ceroplastes floridensis (soft scale) is a
reddish scale with a thick layer of pinkish-white wax.

Hosts: Crape myrtle, deodar cedar, elm, holly, Indian
hawthorn, loblolly pine, oaks, and Virginia creeper

Begins from the last
week in May to the
second week in June

The male Unaspis euonymi (armored scale) is
elongated, white, and ridged. The female is
oyster-shell-shaped and gray.

Hosts: euonymus and pachysandra

Begins from early
March to late April

Photo: Jeffrey W. Lotz, Florida Department of Agriculture and
Consumer Services, Bugwood.org

The female Pseudaulacaspis cockerelli (armored
scale) is glossy white and has a pear-shaped shield.

Hosts: southern magnolia, sweet bay, bird-of-paradise,
flowering dogwood, oleander, banana shrub, and
several ornamental plants

Starting late April
or early May

Carulaspis juniper (armored scale) is an
oblong, grayish-white scale.

Host: juniper

Begins in late May

Photo: Lorraine Graney, Bartlett Tree Experts, Bugwood.org

The female Melanaspis tenebricosa (armored scale)
produces a shield almost the same color as bark.

Hosts: boxelder, red maple, silver maple, grape,
soapberry, holly, mulberry, sweetgum, and buckthorn

Starting early May

Obscure scale

Melanaspis obscura (armored scale) is a gray,
circular scale, which overlaps on bark.

Host: oak

Begins from the
second to third week
of July, with one
generation per year

Quadraspidiotus perniciosus (armored scale) is a
round, gray-brown scale with concentric rings that
surround a dark raised nipple.
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Photo: Lorraine Graney, Bartlett Tree Experts, Bugwood.org

Hosts: camellia and holly

Begins in May
5 Hosts: peach, plum, nectarine, apple, pear, and other
£ o : deciduous tree fruits
Photo: United States National Collection of Scale Insects
Photographs , USDA Agricultural Research Service, Bugwood.org
Tea scale L .
iy o The female Fiorinia theae (armored scale) is covered
£ with an elongated and narrow shield, which has a
visible longitudinal ridge. Early May
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