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Abstract

The forest tent caterpillar, Malacosoma disstria Hübner (Lepidoptera: Lasiocampidae) is a widespread defoliator 
that is native throughout most of the continental United States and Canada south of 61°N latitude. Larvae feed on 
a wide variety of hosts across their geographic range, but local populations perform best on local host species. 
Defoliation during outbreaks can strip preferred trees of all foliage and cause substantial branch mortality and 
growth reduction but generally does not cause much tree mortality, at least not directly. Defoliation in recreational 
areas reduces visitation because migrating caterpillars are viewed as nuisances and defoliated trees as unsightly. 
The insects, their frass, and associated damage to ornamental trees and shrubs also are nuisances for homeowners. 
The current importance of the forest tent caterpillar and its potential to become more important in a warmer climate 
warrant greater attention to its population dynamics and control options. Because 1)  outbreaks of this native 
insect generally cause little long-term damage to forest values, 2) widespread application of insecticides is cost 
prohibitive, and 3) forests are increasingly valued as reservoirs of biodiversity and multiple ecosystem services, 
microbial insecticides, such as Bt, spinosad, and baculovirus formulations, are favored over synthetic insecticides 
for control of this insect when warranted. Other biorational insecticides include azadirachtin (a botanical insecticide) 
and insecticidal soap. Conventional synthetic insecticides include several pyrethroids (such as bifenthrin and 
permethrin), organophosphates (such as acephate and malathion), and carbamates (carbaryl), but these have broad 
nontarget effects that discourage use in forests.
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The forest tent caterpillar, Malacosoma disstria Hübner (Lepidoptera: 
Lasiocampidae), is a widespread species that is native throughout 
most of the continental United States and Canada south of 61°N 
latitude. This species is the most important defoliator of hardwood 
trees in North America (Drooze 1985, Furniss and Carolin 1992, 
Wood et al. 2010). Outbreaks in the West can cover up to 520 km2 
(200 mi2) but some outbreaks in western Canada have covered up 
to 200,000 km2 (75,000 mi2) (Furniss and Carolin 1992), with nota-
ble outbreaks in the Southeast during the 1930s, 1960s and 1981 
(Drooze 1985) and early 2000s (TDS, personal observation).

Defoliation during outbreaks generally does not cause much tree 
mortality but does cause substantial branch mortality and growth 
reduction, which can lead indirectly to tree mortality (Hogg et al. 
2002, Worrall et al. 2013). Duncan and Hodson (1958) reported 
that, during an outbreak on aspen in Minnesota, basal area was 
reduced 70% the first year of heavy defoliation, 90% the second 
year, and 15% during the recovery year, for a total reduction of 58% 
for the 3-yr period. Defoliation in sugar maple, Acer saccharum 
Marshall, orchards reduces the quality and quantity of sap (Drooze 
1985) and has been identified as a major factor in sugar maple decline 

(Hartmann and Messier 2008, Wood et al. 2009). Defoliation in rec-
reational areas reduces visitation because migrating caterpillars are 
viewed as nuisances and defoliated trees as unsightly (Drooze 1985). 
The insects, their frass, and damage to ornamental trees and shrubs 
also are nuisances for homeowners (Meeker 2013).

The current importance of the forest tent caterpillar and its 
potential to become more important in a warmer climate (Dukes 
et al. 2009, Worrall et al. 2013, Uelmen et al. 2016a) warrant greater 
attention to its population dynamics and control options. This pro-
file is intended to provide Extension specialists and forest managers 
with an overview of factors affecting population dynamics and con-
trol options for the forest tent caterpillar.

Description

Adult forest tent caterpillars generally are yellow-brown or buff 
brown with two dark bands crossing the middle of the forewings 
(Fig. 1). However, a distinct melanistic phenotype occurs, primarily in 
males although partially expressed in females, in which the forewings 
are darker in the area between the two bands (Ethier and Despland 
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2012). Wingspan is 25–37 mm (1–1.5″) (Drooze 1985, Furniss and 
Carolin 1992). Late instar larvae are bluish with a dorsal series of 
white keyhole-shaped spots, thin subdorsal and middorsal orange 
stripes and a covering of white to yellowish setae (Fig. 2) (Wagner 
2005). Larvae may be up to 45 mm long (1.75″) (Wagner 2005).

Adults emerge in late May in the South to late June and July in 
the North. Egg masses are laid in mid-summer as dark-brown spiral 
masses of 100–350 eggs, completely encircling twigs (Fig. 3). Eggs 
overwinter, and larvae emerge in April in the South to July in the 
North, coinciding with bud expansion on host trees (Johnson and 
Lyon 1988, Wagner 2005). After buds open, larvae feed on foliage.

Larvae are gregarious during the first 4–5 instars (Fig.  4) but, 
unlike other tent caterpillars, do not live continuously in a tent 
(Drooze 1985). Instead, they form silk mats on which they rest 
(Fig.  5). Larvae forage out from resting sites, laying silk trails 
and depositing trail pheromone, 5β-cholestane-3-one, a nonvola-
tile sterol lipid that elicits following behavior by groups of larvae 
(Fitzgerald and Edgerly 1979, Colasurdo and Despland 2005). 
Despland and Huu (2007) found that the benefits of silk production 
for group feeding declined as the costs of crowding increased during 

larval development, leading mature larvae to wander off and feed 
individually (Fig. 2).

Parry et al. (2001) reported that female forest tent caterpillars in 
Louisiana produced twice the number of eggs as did their northern 
counterparts of the same body mass. However, eggs and neonate 
larvae in northern populations were significantly larger than those in 
the southern populations, presumably to improve thermal balance in 
colder habitats. Larvae undergo 5–8 instars, with females requiring 
additional instars more often than males, especially on poor quality 
hosts (Etilé and Despland 2008). Additional instars appear necessary 
for larvae to reach a threshold size for pupation (Etilé and Despland 
2008). Larval development ranges from 4 to 7  wk (Robison and 
Raffa 1994).

Larvae may again congregate on tree trunks before wandering 
to seek pupation sites (Fig. 6). Pupation occurs in thin, double-layer 
cocoons spun between leaves, in bark crevices, or on the ground (Fig. 7) 
(Coulson and Witter 1984, Drooze 1985). However, in urban areas, 
cocoons are constructed under any structure with an overhang, becom-
ing a nuisance and requiring considerable effort to remove (Fig. 8).

Ecology

Phenology and Life Cycle
Most data on population dynamics are from trembling aspen, 
Populus tremuloides Michx., forests in Canada, where the most 
severe outbreaks have been recorded. Forest tent caterpillar 

Fig.  1. Forest tent caterpillar adult. Photo by Mark Dreiling, Courtesy of 
Bugwood.org.

Fig. 2. Forest tent caterpillar larva on sweet gum.

Fig.  3. Forest tent caterpillar egg masses. Photo by Gerald J Lenhard, 
Louisiana State University, courtesy of Bugwood.org.

Fig. 4. Newly hatched larvae of the forest tent caterpillar on live oak in Baton 
Rouge, Louisiana.
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Fig. 5. Larvae of the forest tent caterpillar dispersing from resting area.

Fig.  6. Forest tent caterpillar larvae trailing down trunk in preparation for 
pupation.

Fig.  7. Forest tent caterpillar cocoons in bark crevices on live oak in New 
Orleans, Louisiana.
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outbreaks have shown cyclical recurrence at about 10-yr periods 
in eastern Canada (Duncan and Hodson 1958, Cooke and Roland 
2007), but at about 20-yr periods in western Canada (Sutton and 
Tardif 2007), and generally last 3–6 yr (Duncan and Hodson 1958, 
Sutton and Tardif 2007). Outbreaks are more frequent in the flooded 
forests of southern Louisiana, often cycling in as few as 5 yr (Smith 
and Goyer 1986) Outbreaks are somewhat synchronized but appear 
to move in a wave-like pattern within regions (Cooke and Lorenzetti 
2006, Huang et al. 2008, Cooke et al. 2012).

Eggs and larvae are sensitive to extremely low winter temper-
atures, which can cause high mortality (Cooke and Roland 2003, 
Uelmen et al. 2016b). Uelmen et al. (2016a) reported that egg hatch 
began at about 135 degree-days above a threshold of 4.4°C and 
50% egg hatch at about 240 degree-days above 4.4°C in north-
eastern Minnesota, but hatch started at 120 degree-days above 
4.4°C and 50% hatch at 220 degree-days above 4.4°C in southern 
Wisconsin. Uelman et al. (2016a) also found that phenological syn-
chrony between forest tent caterpillar egg hatch and host budbreak 
would likely be disrupted under future climate warming scenarios.

Factors Affecting Population Dynamics
Drought, warm springs, and delayed density-dependent factors (pre-
dation and parasitism) have been identified as likely triggers and syn-
chronizing factors for population dynamics (Morris 1964, Mattson 
and Haack 1987, Daniel and Myers 1995, Cooke and Roland 2003, 
Cooke and Lorenzetti 2006, Schowalter 2016). In addition, the 
extent of forest cover and forest fragmentation may affect the sever-
ity and duration of outbreaks in Canada and the United States differ-
ently (Roland 1993, Roland and Taylor 1997, Fortin and Mauffette 
2001, Wood et al. 2010), perhaps reflecting different mechanisms of 
population regulation (Wood et al. 2010). Multiple factors are likely 
involved in population regulation (Parry et al. 2003).

Food Availability
Quality and quantity of food resources are critical to larval growth 
and development. Larvae can feed on a wide variety of hosts across 
their geographic range. Coyle et al. (2005) reported that this species 
can feed on at least 29 species of trees and shrubs. However, local 

populations appear to be adapted to and perform best (in terms of 
survival, development time and pupal weight) on specific regional 
host trees (Parry and Goyer 2004). In the western United States and 
Canada, larvae prefer trembling aspen, but feed on other species of 
Populus, willow, Salix spp., alder, Alnus spp., birch, Betula spp., and 
cherry, Prunus spp. (Furniss and Carolin 1992); in the northeastern 
United States, larvae prefer sugar maple, and oaks, Quercus spp., 
and feed on elm, Ulmus spp., and basswood, Tilia americana L.; and 
in the southeastern United States, larvae prefer water tupelo, Nyssa 
aquatica L., and blackgum, Nyssa sylvatica Marshall, and also feed 
on sweetgum, Liquidambar styraciflua L., and various oaks, espe-
cially live oak, Quercus virginiana Mill. (Drooze 1985, Parry and 
Goyer 2004, Wagner 2005). Red maple, Acer rubrum L., is notably 
avoided (Abou-Zaid et al. 2001). Holton et al. (2003), Kopper and 
Lindroth (2003), and Agrell et al. (2005) found that these host pref-
erences and larval performance could be altered by host exposure to 
carbon dioxide or ozone (CO2 or O3).

Host choice and larval survival reflect differences among tree 
species in budbreak phenology, nutritional value, and defensive 
chemistry (Parry et al. 1998, Hemming and Lindroth 2000, Abou-
Zaid et al. 2001, Fortin and Mauffette 2001, Levesque et al. 2002, 
Gill and Ellis 2006, Colasurdo et  al. 2007, Boeckler et  al. 2014). 
Donaldson and Lindroth (2008) reported that the timing of bud-
break varied by 3 wk among clones of trembling aspen. Clones char-
acterized by early or late budbreak, relative to forest tent caterpillar 
eclosion, experienced less defoliation than did clones with dates of 
budbreak coincident with larvae eclosion.

Noseworthy and Despland (2006) found that, in choice tests, 
larval food choice was determined largely by trail following behav-
ior and thus reflected which leaf was contacted first. Leaves sup-
plemented with protein reduced larval growth (Noseworthy and 
Despland 2006), but diets deficient in protein may induce lar-
val exploration for better food resources (Colasurdo et  al. 2007). 
Trudeau et  al. (2010) found that larvae reared on different hosts 
differed in glycerol content, potentially explaining variation in over-
wintering survival.

Variation in larval performance among hosts or host genotypes is 
affected by production of defensive compounds, especially phenolic 

Fig. 8. Forest tent caterpillar cocoons in house siding. Photo by James B. Hanson, USDA Forest Service, courtesy of Bugwood.org.
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glycosides (Hwang and Lindroth 1997, Robison and Raffa 1997) 
and proteinase inhibitors in poplars and willows induced by larval 
feeding (Peters and Contabel 2002, Philippe et al. 2009). Hemming 
and Lindroth (2000) reported that phenolic glycosides in aspen 
leaves reduced larval growth rates and increased developmental 
time. Lindroth and Bloomer (1991) found that phenolic glycosides 
had a greater effect on larval growth and development at low foliar 
protein levels. Najar et al. (2014) demonstrated that nonstructural 
carbohydrates and nitrogen accumulated during the previous grow-
ing season significantly affected production of phenolic glycosides 
and larval development. Trembling aspen seedlings with low reserve 
status had higher concentrations of induced phenolic glycosides, 
grew little and supported fewer caterpillars, whereas seedlings with 
medium or high reserve status had lower concentrations of induced 
phenolic glycosides, grew faster, and supported more caterpillars. 
Philippe et al. (2009) found that protease inhibitors induced in black 
cottonwood, Populus trichocarpa Torr. and A. Gray ex. Hook., by 
forest tent caterpillar feeding also play a role in tree defense against 
herbivory.

Induced defenses typically reduce subsequent defoliation. 
Robison and Raffa (1997) reported that chemical defenses induced 
by larval feeding reduce suitability for feeding in subsequent years. 
Parry et  al. (2003) found that experimental defoliation did not 
reduce larval development time or survival but significantly reduced 
fecundity and increased parasitism. However, induced defenses and 
parasitism did not affect forest tent caterpillars in an additive way 
that would amplify density-dependent population regulation.

The avoidance of red maple by forest tent caterpillars is particu-
larly intriguing, given the high palatability of sugar maple. Abou-
Zaid et al. (2001) tested a number of red maple foliage extracts in 
feeding trials of forest tent caterpillar on trembling aspen foliage. 
They found that five gallate compounds, especially ethyl m-digal-
late, strongly deterred forest tent caterpillar feeding when applied 
to trembling aspen foliage. Abou-Zaid et al. (2001) suggested that 
the galloyl structure may be the basis for feeding deterrence on red 
maple, with the attached functional groups determining the level of 
deterrency.

Forest tent caterpillar has adapted mechanisms for reducing 
or circumventing the defenses of at least some hosts. Schultz and 
Appel (2004) reported that forest tent caterpillar larval regurgitant 
suppressed the wound-induced production of condensed tannins in 
red oak, Quercus rubra L., seedlings. Schultz and Appel (2004) sug-
gested that the suppressive factor(s) might include prostaglandins 
(including prostaglandin E2, known to occur in the regurgitant of 
at least some Lepidopteran larvae), which they found to suppress 
tannin production in the same way as larval regurgitant. In addition, 
Hemming and Lindroth (2000) reported that phenolic glycosides in 
aspen leaves induced production of glutathione transferase, a detox-
ification enzyme, in forest tent caterpillar larvae.

Mortality Factors
Forest tent caterpillar populations are subject to a variety of mor-
tality factors. Larvae are sensitive to low winter temperatures and 
late freezes, which can cause severe larval mortality and/or disrupt 
synchrony of larval emergence and budbreak (Mattson and Haack 
1987, Daniel and Myers 1995, Cooke and Roland 2003, Dukes et al. 
2009).

Forest tent caterpillars also are subject to predators, parasitoids, 
and entomopathogens, which vary in their contributions to forest 
tent caterpillar mortality among regions. Delayed density-dependent 
negative feedback by natural enemies has been shown to result in 
cyclical population dynamics (Klemola et  al. 2014, Turchin 1990, 

Turchin et al. 1999), such as seen for forest tent caterpillar popula-
tions (Duncan and Hodson 1958, Cooke and Roland 2007, Sutton 
and Tardif 2007).

At least 60 species of birds and a variety of small mammals 
and arthropods, including spiders, ants, beetles, and pentatomids 
(Fig.  9), prey primarily on larvae and pupae (Witter and Kulman 
1979, Babin-Fenske and Anand 2011). Parry et al. (1997) reported 
pupal mortality to avian predators of more than 90% in experimen-
tally elevated populations in Alberta, Canada. Stark and Harper 
(1982) reported that birds and ants were the primary pupal preda-
tors in Alabama. In addition, 15 parasitic insects, nine of which were 
primary parasites, were reared from pupae.

Witter and Kulman (1979) reported that a sarcophagid fly, 
Sarcophaga aldrichi Parker, parasitized 70–80% of pupae and 
accounted for 98% of all pupal parasitism in northern Minnesota. 
In fact, S. aldrichi often becomes a nuisance to homeowners and out-
door enthusiasts during forest tent caterpillar outbreaks (Hahn et al. 
2017). In addition to S. aldrichi, early instars are parasitized by the 
braconid wasp, Aleiodes malacosomatos (Mason), while two tachi-
nid flies, Leschenaultia exul (Townsend), and Patelloa pachypyga 
(Aldrich & Webber) are the principal late larval parasitoids of the 
forest tent caterpillar in Canada (Witter and Kulman 1979; Parry 
1995; Mondor and Roland 1997, 1998). The two tachinid species 
are attracted preferentially to feeding damage of forest tent cater-
pillar on aspen, more than to other host tree species (Mondor and 
Roland 1997, 1998). Female parasitoids lay eggs on damaged foli-
age, and forest tent caterpillars become parasitized when they ingest 
egg-bearing foliage.

Nixon and Roland (2012) used exclusion techniques in aspen and 
mixed-hardwood forest in Alberta, Canada, under nonoutbreak con-
ditions, to measure predation and parasitism of forest tent caterpillar 

Fig. 9. Predaceous stink bug nymph feeding on forest tent caterpillar larva.
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larvae and pupae. They demonstrated that generalist arthropods 
were the primary predators of early instar larvae and reduced lar-
val abundance by approximately 40%, whereas birds were the pri-
mary predators of late instar larvae, but only in aspen stands where 
they reduced larval abundance by about 40%. Both predators and 
parasitoids contributed to pupal mortality of 10–30%. The primary 
parasitoids were S. aldrichi and several ichneumonid wasps, primar-
ily Itoplectis quandricingulata Provancher, I.  conquisitor Say, and 
Theronia atalantae fulvescens (Cresson).

Forest tent caterpillar populations are controlled further by a 
variety of entomopathogens, including baculovirus (NPV) (Cooper 

et al. 2003) and entomopathogenic fungi, especially Beauveria bas-
siana (Balsamo) Vuillemi (Stark and Harper 1982), Entomophthora 
sp. (Batzer and Morris 1978), Furia gastropachae (Raciborski) 
Filotas, Hajek and Humber (Filotas and Hajek 2004; Filotas et al. 
2003, 2006), Nosema disstriae Thomson, Pleistophora schubergi 
Zwölfer, and Vairimorpha necatrix (Kramer) (Wilson 1984). Wilson 
(1984) reported that infection of forest tent caterpillar larvae by 
N. disstriae in the laboratory resulted in 80% mortality. Filotas et al. 
(2003) reported that 26% of fifth instar larvae in New York were 
infected with F. gastropachae, compared to 22% infected with virus 
and 23% parasitized by dipteran parasitoids; 21% of fifth instar 

Fig. 10. Aerial view of forest tent caterpillar defoliation of water tupelo. The green strips are mixed-hardwood species that are less favored hosts for this insect. 
Photo by William M. Ciesla Forest Health Management International, courtesy of Bugwood.org.

Fig. 11. Defoliation of water tupelo by forest tent caterpillar in southern Louisiana. Photo by Gerald J Lenhard, Louisiana State University, courtesy of Bugwood.
org.
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larvae in Maryland were infected with F. gastropachae, less than 5% 
with virus, and 18% by dipteran parasitoids.

Mating Pheromones
As for many other insects, pheromones are critical to attraction of 
mates (Chisolm et al. 1980, Schmidt and Roland 2003) and may be 
useful for monitoring and control (Palaniswamy et al. 1983, Schmidt 
and Roland 2003, Evenden 2005). Chisholm et al. (1980) identified 
the main components of the forest tent caterpillar mating phero-
mone as (Z)-5,(E)-7-dodecadienal and (Z)-5,(E)-7-dodecadien-I-ol, 
produced by the female to attract males. Chisholm et al. (1982) sub-
sequently demonstrated that male orientation to females is sensitive 
to mating disruption with synthetic pheromone.

Effects of Outbreaks
Forest tent caterpillar outbreaks can completely defoliate and 
substantially reduce growth of preferred host species over large 
areas during outbreaks (Duncan and Hodson 1958, Drooze 1985, 
Furniss and Carolin 1992, Wood et  al. 2010) (Fig.  10). Although 
forest tent caterpillar outbreaks usually cause little host mortality, 
Man et  al. (2008) reported that several years of complete defoli-
ation caused up to 100% mortality of trembling aspen in north-
eastern Ontario. Furthermore, forest tent caterpillar is implicated 
in the decline of sugar maple in the northeastern United States and 
Canada (Hartmann and Messier 2008, Wood et  al. 2009). Dense 
aspen stands, understory aspen, and aspen stressed by sudden expo-
sure following partial harvest may be particularly vulnerable to high 
mortality (Man and Rice 2010). However, tolerance to defoliation 
may be expressed as compensatory growth by many surviving trees 
(Robison and Raffa 1994).

Where hosts represent dominant trees, defoliation and growth 
reduction can substantially alter forest dynamics (Fig. 11), although 
Man and Rice (2010) reported that growth following outbreaks 
largely recovered after 6 yr. Man and Rice (2010) concluded that 
the reduced aspen overstory resulting from defoliation would pro-
mote understory conifer growth and accelerate the transition from 
aspen to conifer dominance. Reinikainen et al. (2012) suggested that 
the combination of outbreaks of forest tent caterpillar and spruce 
budworm, Choristoneura fumiferana (Clemens) (Lepidoptera: 
Tortricidae) creates the complex multicohort, multispecies forest 
structure characterizing forests in northern Minnesota. Forest tent 
caterpillar outbreaks also reduce abundances of other herbivorous 
insects associated with trees defoliated by forest tent caterpillar 
(Roslin and Roland 2005).

Furthermore, forest tent caterpillar and other defoliators increase 
release of volatile organic compounds from chewed foliage (Arimura 
et al. 2004). Frass deposition alters decomposition rate and soil res-
piration (Madritch et  al. 2007). Defoliation could, thereby, stim-
ulate carbon flux and nutrient cycling, as shown for gypsy moth, 
Lymantria dispar (L.), frass (Christenson et  al. 2002, Frost and 
Hunter 2007).

The decline in aspen as a result of forest tent caterpillar out-
breaks could delay availability for harvesting by 40–50 yr (Man and 
Rice 2010). Sugar maple decline threatens maple syrup production, 
as well as the significant tourist revenue generated by fall foliage 
viewing in the northeast (Wood et al. 2009). Defoliation in recre-
ational areas reduces visitation because migrating caterpillars are 
viewed as nuisances and defoliated trees as unsightly (Drooze 1985). 
Outbreaks potentially transform defoliated forests from carbon 
sinks to carbon sources, increasing the flux of greenhouse gasses to 
the atmosphere (e.g., Clark et al. 2010).

Management

Management Options in Forests
Forest tent caterpillars can cause substantial short-term economic 
losses in forests and irritation for homeowners (Drooze 1985, 
Johnson and Lyons 1988, Furniss and Carolin 1992). Chang et al. 
(2009) conducted surveys in Canada and found substantial public 
support for pest control in forests, although support for forest tent 
caterpillar control was less than that for spruce budworm (Chang 
et al. 2011). An integrated pest management (IPM) approach that 
addresses ecological principles and employs multiple management 
tactics is ideal for this insect for several reasons. This is a native 
species that generally causes little long-term damage to forest values, 
widespread application of insecticides is cost prohibitive, and for-
ests are increasingly valued as reservoirs of biodiversity and multiple 
ecosystem services (Batzer and Morris 1978, Meeker 2013, Albers et 
al. 2014, Hahn et al. 2017). Therefore, noninsecticidal options for 
control are favored for this insect when warranted.

Palaniswamy et al. (1983) reported that pheromone traps baited 
with forest tent caterpillar sex pheromone disrupted mating. A 
commercial pheromone trap is available for population monitoring 
(Schmidt and Roland 2003, Schmidt et al. 2003). Jones et al. (2009) 
reported that numbers of adult males captured by forest tent caterpil-
lar pheromone traps (Phero Tech, Delta, British Columbia, Canada) 
were proportional to pupal counts up to 35% defoliation levels, but 
adult captures leveled off, then declined at higher densities, presum-
ably because of increasing competition between traps and calling 
females. However, this pheromone trap may be useful for predicting 
outbreaks (Jones et al. 2009). Fitzgerald (2008) demonstrated that 
spraying 5β-cholestan-3-one on foliage either before or after larval 
eclosion caused collapse of young forest tent caterpillar colonies.

Options Available to Homeowners
A number of management options are available to homeowners. 
Homeowners can reduce the vulnerability of host trees by maintain-
ing good tree vigor, especially by keeping trees well watered (Hahn 
et al. 2017). Small trees can be protected by collecting and destroy-
ing egg masses, colonies of young larvae at the end of branches, or 
larvae clustered on branches or trunks (Batzer and Morris 1978). 
Egg masses can be removed during winter when absence of leaves 
makes egg masses most visible. Keeping unnecessary outdoor lights 
off when adults are flying will minimize attraction and oviposition 
on landscape plants (Meeker 2013).

Larvae and frass can be swept from walls and outdoor furniture 
with a stiff broom or pressurized water. Pupae may be more diffi-
cult to remove with pressurized water, but can be removed with a 
stiff broom (Hahn et al. 2017). Adhesive bands (such as Tanglefoot, 
Scotts MiracleGro, Marysville, OH) on tree trunks can entangle 
caterpillars crawling up or down trees. Some products containing 
malathion and permethrin are labelled for application to lower 
foundations of homes to prevent caterpillars from crawling up walls 
(Meeker 2013, Hahn et al. 2017).

When protection of landscape trees or other plants is necessary, 
a number of insecticides are available. These vary in their environ-
mental effects. Microbial insecticides, particularly Bacillus thuring-
iensis (Bt), spinosad, and baculovirus are effective and have minimal 
effects on nontarget insects (Ives et al. 1982, Meeker 2013), although 
Bt efficacy apparently varies among larvae on different tree species 
(Kouassi et al. 2001). Diflubenzuron (an insect growth regulator) 
has minimal nontarget effects but should not be used near water, 
where it can affect aquatic arthropods adversely (Hahn et al. 2017). 
Other biorational insecticides include azadirachtin (a botanical 
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insecticide) and insecticidal soap (Hahn et al. 2017). Conventional 
insecticides include several pyrethroids (such as bifenthrin and 
permethrin), organophosphates (such as acephate and malathion), 
and carbamates (carbaryl) (Hahn et al. 2017, Louisiana Insect Pest 
Management Guide 2017). All insecticides should be used only 
according to their label directions and are most effective when used 
early on young larvae.
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