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Aphthona spp.

Spurge flea beetles

Five species of Aphthona flea beetles are approved for release
in North America as biological control agents against cypress
and leafy spurge. These five species have similar life cycles
and impacts on their target hosts, largely differing in their
appearance and preferred habitats.

CLASSIFICATION
RANKING | SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Insecta Insects
Order Coleoptera Beetles
Family Chrysomelidae Leaf beetles
Genus | Aphthona Spurge flea beetles
HOST SPECIES IN NORTH AMERICA
Cypress and leafy spurge
LIFE CYCLE

Overwintering larvae resume feeding on young roots in
early spring as cypress and leafy spurge are resuming growth.
Pupation occurs in the soil. Adults are active from early
summer to late summer, feeding on spurge leaves and flowers
as spurges bolt, flower, and mature. Females lay numerous
eggs into the soil throughout the growing season. Hatching
larvae burrow into spurge roots to feed, developing through
three instars. There is one generation per year (Fig. 1). Black-
colored adult Aphthona spp. (A. czwalinai and A. lacertosa)

generally emerge earlier in the spring than brown-colored
adult Aphthona spp. (A. cyparissiae, A. flava, and A. nigriscutis).

DAMAGE

Larvae feed on root hairs and young roots, inhibiting root
function and stunting spurge stem growth. At some locations,
larval feeding damage makes attacked roots more susceptible
to soil-inhabiting pathogens. Adults feed on leaves and
flowers, decreasing photosynthesis and plants’ sugar-making
ability for root reserves.

FIELD IDENTIFICATION

Adults may be observed around spurge shoot tips throughout
summer. Because larvae feed on root hairs and roots, they
can be difficult to detect unless roots are dissected.

All five Aphthona spp. established in North America cause
very similar feeding damage. Consequently, it is necessary
to observe adults before making a proper identification.
Aphthona czwalinai and A. lacertosa adults have black
bodies. They differ in that the hind femurs of A. lacertosa are
red to darker brown rather than solid black like A. czwalinai.
Aphthona cyparissiae, A. flava, and A. nigriscutis adults all
have brown bodies. Aphthona cyparissiae and A. nigriscutis
are especially similar, differing in that A. nigriscutis typically
has a black spot on the back. Aphthona flava is generally
more orange in color than A. cyparissiae or A. nigriscutis;
however, coloration differences among brown spurge flea
beetles are often unreliable. Twelve native Glyptina flea
beetles are described in North America, and some have
been encountered in leafy spurge stands east of the Rocky
Mountains. Glyptina beetles are brownish, similar to A.
cyparissiae, A. nigriscutis, and A. flava. They differ by being
only 1-2 mm long rather than the 3-4 mm of Aphthona.
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Figure 1. Schematic life cycle of Apfithona spp. in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local conditions. Black bars represent
the inactive and/or overwintering periods. There is typically one generation per year. Black-colored adult Aphthona spp. generally emerge earlier than brown-colored adult Aphthona spp.
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Seven other biological control agents are currently also
established on cypress and/or leafy spurge in North America
(see Table 1 on page 18 for a quick guide in differentiation).

Aphthona cyparissiae (Koch)

Brown dot leafy spurge flea heetle

DESCRIPTION

Larvae are 1-5 mm long and have a white body (Fig. 2a)
and yellow head with a thick head capsule. Pupae are white
and 2-3 mm long (Fig. 2b). Adults are usually just over 3
mm long. They are a light reddish-brown color and oval in
shape (Fig. 2¢). Although they have fully developed wings
and are capable of flight, they more often walk or utilize their
enlarged hind legs (Fig. 2d) to jump when disturbed, as is
typical of all flea beetles.

Figure 2. Aphthona cyparissiae (a) larva on leafy spurge root; (b) pupa; (c.d) adult (a: USDA FS;
b: Neal Spencer, USDA ARS; ¢: R. Richard, USDA APHIS; d: USDA APHIS PPQ; a-d: Bugwood.org,
CCBY-3.0 US)

PREFERRED HABITAT

This species does best in moderately dense infestations of
cypress and leafy spurge found on dry to semi-moist sites. It
does poorly in soils with too much clay.

HISTORY AND CURRENT STATUS

Aphthona cyparissiae is native to Europe. Populations sourced
from Austria, Hungary, Italy, and Switzerland were released
on leafy spurge in several states in the USA beginning in
1986 and were redistributed to cypress spurge starting in
1995. Many USA releases contained a mixture of Aphthona
species. In Canada, beetles from Austria, Hungary, and
Switzerland were released on both cypress and leafy spurge
in several provinces beginning in 1982.

Spurge Biocontrol Agents: History and Ecology in North America

Figure 3. Aphthona cyparissiae distribution on (a) cypress spurge and (b) leafy spurge in North
America (Winston et al. 2023)

This species is established on both cypress and leafy spurge in
North America (Fig. 3). In the USA, it is present on cypress
spurge in New Hampshire and is present and abundant in
Rhode Island. Aphthona cyparissiae has been recorded on
leafy spurge in far more states (Fig. 3b). Though it is well
established at a few leafy spurge release sites, it is overall much
less abundant on leafy spurge
than other Aphthona spp.
On both spurge species, A.
cyparissiae populations are
highest at dry, mesic sites
with sandy loam soils. Under
these conditions, stem density
may decrease quickly, but
unattacked roots help plants
recover. Numerous years
under the right conditions are
required for this biocontrol
agent to decrease spurge
populations  permanently.

Damage is typically greatest
in combination with other
Aphthona spp.

Figure 4. Aphthona cyparissiae adult feeding
damage on leafy spurge (USDA ARS, Bugwood.
org, CC BY-3.0 US)




In Canada, A. cyparissiae is more distributed on leafy spurge
(Fig. 3). On both spurge species, high beetle populations
(Fig. 4) effectively control cypress and leafy spurge at dry,
open sites, but insect densities are too low and ineffective
elsewhere.

NONTARGET EFFECTS

None reported

Aphthona czwalinai Weise)
Black leafy spurge flea heetle

SYNONYMS

This species is sometimes misspelled as Aphthona czwalinae,
though taxonomists have confirmed the correct name is
“czwalinai” and not “czwalinae”

DESCRIPTION

Larvae are up to 5 mm long, slender, whitish, and have
a brown head capsule. Pupae are white and 4-5 mm long
(Fig. 5a). Adults are shiny black. Middle and front legs are
reddish-brown while the entire surfaces of the hind femurs
are black (Fig. 5b). Males are just under 3 mm long, while
females are usually just over 3 mm. Although adults have
fully developed wings and are capable of flight, they more
often walk or utilize their enlarged hind legs (Fig. 5b) to
jump when disturbed, as is typical of all flea beetles.

Figure 5. Aphthona czwalinai (a) pupa; (b) adult (a: Neal Spencer, USDA ARS; b: R. Richard, USDA
APHIS; a,b: Bugwood.org, CC BY-3.0 US)

PREFERRED HABITAT

This beetle does best in moderately dense infestations of
cypress and leafy spurge found on more mesic sites in areas
with cool summers. It does poorly in soils with too much
sand or clay.

HISTORY AND CURRENT STATUS

Aphthona czwalinai is native to Europe. Populations sourced
from Austria and Hungary were released on leafy spurge
in several states in the USA beginning in 1987. Established
populations were then redistributed to cypress spurge

starting in 1995. Many USA releases contained a mixture of
Aphthona species. A second population originally sourced
from Russia was released in Montana in 1993, though it is
unknown if this established. In Canada, beetles sourced from
Austria were released on leafy spurge beginning in 1985 and
on cypress spurge beginning in 1987. Individuals established
on leafy spurge in the USA were also redistributed to leafy
spurge in Canadian provinces beginning in 1995.

This species is established on both cypress and leafy spurge
in North America (Fig. 6). In the USA, it is established on
cypress spurge in New Hampshire and Rhode Island (Fig.
6a), though populations are low as this species, and A.
lacertosa are being replaced by A. flava and A. nigriscutis.
Aphthona czwalinai has been recorded on leafy spurge in
several more states (Fig. 6b). For many years it was believed
A. czwalinai was a major component in the control of leafy
spurge achieved on the local level (along with A. nigriscutis
and A. lacertosa). It was later discovered most of what was
being called A. czwalinai was in fact A. lacertosa. Aphthona
czwalinai was subsequently considered insignificant for leafy
spurge control in most areas, though small pockets of this
species persist in North Dakota and elsewhere.

Figure 6. Aphthona czwalinai distribution on (a) cypress spurge and (b) leafy spurge in North
America (Winston et al. 2023)
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In Canada, A. czwalinai is established only on leafy spurge
(Fig. 6), and its distribution is limited. Release sites now
appear to be dominated by A. lacertosa, so the overall impact
of A. czwalinai is considered minor at best.

NONTARGET EFFECTS

None reported

Aphthona flava Guillebeau
Copper leafy spurge flea beetle

DESCRIPTION AND LIFE CYCLE

Larvae are 1-6 mm long, slender, whitish (more translucent
when young), and with a brown head capsule (Fig. 7a).
Adults are orangish-copper in color and 3% mm long.
Females are slightly larger than males. Although adults have
fully developed wings and are capable of flight, they more
often walk or utilize their enlarged hind legs (Fig. 7b) to
jump when disturbed, as is typical of all flea beetles.

Figure 7. Aphthona flava (a) larva on leafy spurge root; (b) adult (a: Neal Spencer, USDA ARS; b:
USDA ARS; a,b: Bugwood.org, CC BY-3.0 US)

PREFERRED HABITAT

In the USA, this species does best in moderately dense
infestations of leafy spurge found on more mesic, dry sites in
alluvial soils above flood lines and in light shade to full sun.
In Canada, this beetle does best at mesic, dry sites with warm
temperatures. It does poorly in soils with too much sand or
clay and in dense shade. It is probably less likely to survive
low temperatures than other Aphthona spp.

HISTORY AND CURRENT STATUS

Aphthona flava is native to Europe. Populations sourced from
Hungary and Italy were released on leafy spurge in several
states in the USA beginning in 1987. Established populations
were then redistributed to cypress spurge starting in 1995.
Many USA releases contained a mixture of Aphthona species.
In Canada, beetles from Hungary and Italy were released on
both cypress and leafy spurge in several provinces beginning
in 1982, but these original introductions established only on

leafy spurge.

Spurge Biocontrol Agents: History and Ecology in North America

Figure 8. Aphthona flava adult feeding damage on (a) leafy spurge; (b) cypress spurge (a: Norman
E. Rees, USDA ARS; b: Heather Faubert; a,b: Bugwood.org, CC BY-3.0 US)

This species is established on both cypress and leafy spurge in
North America (Fig. 8,9). In the USA, it is present on cypress
spurge in New Hampshire and is present and abundant on
cypress spurge in Rhode Island (Fig. 9a) where, along with
A. nigriscutis, it is replacing A. lacertosa and A. czwalinai.
Under ideal conditions, stem density may decrease quickly,
but unattacked roots help plants recover; numerous years
are typically required for this biocontrol agent to decrease
cypress spurge populations permanently. Aphthona flava is

Figure 9. Aphthona flava distribution on (a) cypress spurge and (b) leafy spurge in North America
(Winston et al. 2023)




more widely established on leafy spurge in the USA (Fig.
9b). Although its impact has reportedly been spectacular in
one area in Montana, overall it is much less abundant than
other Aphthona spp. It persists at fairly low levels with little
noticeable impact on infestations.

In Canada, this species is moderately abundant on leafy spurge
in Ontario and western Canada (Fig. 9b). Leafy spurge density
has declined where populations of A. flava are high; however,
this is typically at sites where A. nigriscutis is also present. In
2011, beetles were redistributed from leafy spurge to cypress
spurge within British Columbia and successfully established
(Fig. 9a); however, this species is rarely encountered on
cypress spurge, and its impact is likely low.

NONTARGET EFFECTS

None reported

Aphthona lacertosa
Brown-legged leafy spurge flea beetle

DESCRIPTION

Larvae are up to 5 mm long, slender, whitish, and with a
brown head capsule. Adults are shiny black and 3 mm long
(Fig. 10a). Their legs are largely reddish-brown in color,
though the tops of the hind femurs sometimes have dark
patches. Although adults have fully developed wings and
are capable of flight, they more often walk or utilize their
enlarged hind legs (Fig. 10b) to jump when disturbed, as is
typical of all flea beetles.
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Figure 10. Aphthona lacertosa adults (a: USDA APHIS PPQ; b: Mark Schwarzlander, University of
|daho; a,b: Bugwood.org, CC BY-3.0 US)

PREFERRED HABITAT

This species does best in moderately dense infestations of
cypress and leafy spurge found growing in loamy soils. It can
adapt locally to both dry and wet habitats in the USA but
does better at mesic to moist sites in Canada. It does poorly
in soils with too much sand or clay.

HISTORY AND CURRENT STATUS

Aphthona lacertosa is native to Europe. Populations
sourced from Austria, Hungary, and the former Yugoslavia
were released on leafy spurge in several states in the USA
beginning in 1993. Established populations were then
redistributed to cypress spurge starting in 1995. Many
USA releases contained a mixture of Aphthona species. In
Canada, A. lacertosa has only been released on leafy spurge.
Beetles sourced from Hungary and the former Yugoslavia
were released in four Canadian provinces beginning in 1987.
Individuals established on leafy spurge in the USA were
redistributed to leafy spurge in four Canadian provinces
beginning in 1995. Both sources resulted in establishment
on leafy spurge in Canada.

This species is established on both cypress and leafy spurge
in the USA but only on leafy spurge in Canada (Fig. 11).
Its abundance is limited on cypress spurge in Rhode Island
where it and A. czwalinai are being replaced by A. flava and
A. nigriscutis. Its density and impact on cypress spurge in
New Hampshire are unknown. This beetle is widespread

Figure 11. Aphthona lacertosa distribution on (a) cypress spurge and (b) leafy spurge in North
America (Winston et al. 2023)

NAISMA-BCW-2024-40-SPURGES-A 5



and abundant on leafy spurge in the USA. Along with A.
nigriscutis, it is significantly reducing leafy spurge density
at the local level in most regions (Fig. 12), though it is not
effective at all sites. In Canada, this beetle is reducing plant
density at most sites and appears to be displacing A. czwalinai
at many locations.

NONTARGET EFFECTS

None reported
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Figure 12. Aphthona lacertosa adult feeding damage on leafy spurge (a: Todd Pfeiffer, Klamath
County Weed Control; b: Heather Faubert; a,b: Bugwood.org, CC BY-3.0 US)

Aphthona nigriscutfs Foudras
Black dot leafy spurge flea beetle

DESCRIPTION

Larvae are 1-6 mm long, slender, whitish (more translucent
when young, Fig. 13a), and have a brown head capsule
(Fig. 13b). Adults are usually just over 3 mm long. They are
orangish-brown and typically have a black dot on the back
near the leading edge of the wings (Fig. 13c,d). Although
adults have fully developed wings and are capable of flight,
they more often walk or utilize their enlarged hind legs (Fig.
13e) to jump when disturbed, as is typical of all flea beetles.

PREFERRED HABITAT

This species prefers relatively sparse cypress and leafy spurge
patches at dry sites with sandier soil. It does poorly in soils
with too much clay.

Spurge Biocontrol Agents: History and Ecology in North America

Figure 13. Aphthona nigriscutis (a,b) larva; (c,d) adult; (¢) adult feeding damage to leafy spurge
leaf and (f) inflorescences (a,b: Neal Spencer, USDA ARS; c.e: Mark Schwarzlénder, University of
Idaho; d: R. Richard, USDA APHIS; f: Norman E. Rees, USDA ARS; a—f: Bugwood.org, CC BY-3.0 US)

HISTORY AND CURRENT STATUS

Aphthona nigriscutis is native to Europe. Individuals from
Hungary were first released on leafy spurge in Canada
beginning in 1983 and on cypress spurge starting in 1986.
After establishment in Canada, beetles were redistributed to
leafy spurge in several states in the USA beginning in 1989
and were subsequently redistributed to cypress spurge in 1995.
Many USA releases contained a mixture of Aphthona species.

This species is established on both cypress and leafy spurge in
North America (Fig. 14). In the USA, it is present on cypress
spurge in New Hampshire and is present and abundant on
cypress spurge in Rhode Island where, along with A. flava,
it is replacing A. lacertosa and A. czwalinai. Under ideal
conditions, stem density may decrease quickly, but unattacked
roots help plants recover; numerous years are typically
required for this biocontrol agent to decrease cypress spurge
populations permanently. Aphthona nigriscutis is widespread
and abundant on leafy spurge in the USA. Along with A.
lacertosa, it is significantly reducing plant density at the local
level in most regions, though it is not effective at all sites. Beetle
abundance and impact may be hindered by a bacterium that
causes female-bias in populations.




Figure 14. Aphthona nigriscutis distribution on (a) cypress spurge and (b) leafy spurge in North
America (Winston et al. 2023)

In Canada, A. nigriscutis abundance and impact are variable.
It helps control cypress spurge in the immediate vicinity of
release sites at dry, open locations. It has been successful at
reducing or removing leafy spurge in open, warm, very dry
habitats with lighter soils. Populations are low or absent at
moist, sheltered sites on heavy soil.

NONTARGET EFFECTS

Spillover feeding by adult beetles was observed in Wyoming,
USA on the native Euphorbia robusta; however, there was no
impact of feeding on E. robusta populations. As leafy spurge
densities declined, the feeding on E. robusta also declined,
and E. robusta populations increased.

Chamaesphecia empiformis

Cypress spurge clearwing moth

Chamaesphecia empiformis is a biological control agent
approved in North America for release against cypress spurge.

CLASSIFICATION

RANKING | SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Insecta Insects
Order Lepidoptera Butterflies and moths
Family Sesiidae Clearwing moths
Genus | Chamaesphecia
Species | Chamaesphecia empiformis (Esper) | Leafy spurge clearwing moth
DESCRIPTION

Eggs are flattened, oval, and brown. Larvae are white and
up to 15 mm long (Fig. 15a). Adults are dark brown with
yellow-white bands (Fig. 15b). Bodies are typically 10-14
mm long, and wingspans are 16-22 mm. Each wing is brown
with yellow markings and a few transparent windows with
dark margins. Body and wing tips are fringed.

s

Figure 15. Chamaesphecia empiformis (a) larva; (b) adult (a: Jurrign van Deijk, Waarneming.nl
CC-BY-NC-ND 4.0; b: Vojtek Pavel, iNaturalist.org CC-BY-NC 4.0)

LIFE CYCLE

Overwintering larvae resume feeding in cypress spurge root
tunnels in early spring. They mine upwards in the plant stem,
pupating within. Adults emerge from late spring and lay eggs
on cypress spurge plants. Hatching larvae burrow into the
stem, mine down, and feed on roots. There is one generation
per year (Fig. 16).

HOST SPECIES IN NORTH AMERICA
Cypress spurge

DAMAGE

Larval feeding (Fig. 15a) destroys affected stems and roots
which reduces overall plant reserves and vigor and may result
in plant death. Larval feeding damage may make attacked
sites more susceptible to pathogens.

FIELD IDENTIFICATION

Adult Chamaesphecia empiformis may be observed on
cypress spurge foliage throughout summer. Larval mining is
not readily visible during very early stages unless stems and
roots are dissected.
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Figure 16. Possible schematic life cycle of Chamaesphecia empiformis in North America, largely reflecting its life cycle in Europe. Bars indicate the approximate length of activity for each life stage;
dates will vary depending on local conditions. Black bars represent the inactive and/or overwintering periods. There is typically one generation per year.

Most of the 11 other biocontrol agents currently established
on cypress and/or leafy spurge in North America can be
readily differentiated (see Table 1). Similar to C. empiformis,
the larvae of the beetle Oberea erythrocephala also mine the
stems and roots of spurge; they differ by preferring leafy
spurge, and their larvae have obvious inflated segments (Fig.
26a). The moth Hyles euphorbiae differs in that its larvae are
defoliating and conspicuously colored (Fig. 18a-d), and its
adults are much larger and pink and brown (Fig. 18f). The
moth Lobesia euphorbiana (released and established only in
Canada) differs in that its larvae are leaf-tying, and its adults
are smaller and a mottled rust color (Fig. 22d,e).

PREFERRED HABITAT

This species was only recently discovered established at
limited locations in Ontario, Canada. Consequently, its
habitat preferences in North America are not known.

HISTORY AND CURRENT STATUS

Chamaesphecia empiformis is native to Europe. Individuals
sources from Austria, Germany, and Switzerland were
released on cypress spurge in Ontario, Canada in 1970
and 1989 and in Idaho and Montana, USA in 1975. All
releases were initially believed to have failed establishment.
Beginningin 2015, images posted on citizen science platforms
indicated that C. empiformis was in fact established. This

Figure 17. Chamaesphecia empiformis distribution on cypress spurge in North America (McClay
etal. 2023)
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was subsequently confirmed in eastern Ontario (Fig. 17) by
morphological and molecular identification of field-collected
adults and eggs. The moth’s overall abundance and impact
are currently unknown.

NONTARGET EFFECTS

None reported

Hyles euphorbiae

Leafy spurge hawk moth

Hyles euphorbiae is a biological control agent approved in
North America for release against cypress and leafy spurge.

SYNONYMS
Celerio euphorbiae (L.)
CLASSIFICATION
RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Insecta Insects
Order Lepidoptera Butterflies and moths
Family Sphingidae Sphinx moths
Genus Hyles
Species | Hyles euphorbiae (Linnaeus) Leafy spurge hawk moth

DESCRIPTION

Larvae are up to 10 cm long. They change color upon
maturation going from dark green, to brown and yellow
longitudinally striped, to green with white spots, to red, black,
yellow, and white with a horn at the back end (Fig. 18a-d).
Larvae contain toxin, protecting them from predators. Pupae
are 4-5 cm long and light brown maturing to maroonish-
brown with intricate dark markings (Fig. 18e). Adults have
wingspans up to 5 cm and are white, pink, and grayish-brown
on the back (Fig.18f) but pink on the undersides.
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Figure 18. Hyles euphorbiae (a-d) larvae; (e) pupa; (f) adult (a: Baudier; b: Mario Vega Pérez; c:
Shamil Murtazin; d: Miaklocke; e: Achine; f: Kristi DuBois; a-f: iNaturalist.org CC BY-NC 4.0)

LIFE CYCLE

There are up to two generations per year (Fig. 19). Adults
emerge in early to mid-summer when cypress and leafy
spurge are bolting/flowering. Females lay 70-150 eggs in
clumps on leaves and bracts. Hatching larvae feed on these
plant parts as cypress and leafy spurge are flowering. Larvae
feed through five instars, and then pupation occurs in the
soil. In locations and years where late summer temperatures
are sufficiently high to speed up egg and larval development,
second generation adults emerge in late summer and repeat
the cycle. Newly hatched larvae move to the soil to pupate.
Regardless of whether there are one or two generations,
pupae overwinter.

HOST SPECIES IN NORTH AMERICA

DAMAGE

Larval feeding defoliates spurges (Fig. 20), though this often
does not kill the attacked plants.

Figure 20. Hyles euphorbiae larva defoliating cypress spurge (Stefanodirektor, Naturalist.org
CC BY-NC 4.0)

FIELD IDENTIFICATION

Hyles euphorbiae adults and larvae may be observed on
cypress and leafy spurge foliage throughout summer.
The conspicuous coloration of larvae (Fig. 18a-d) easily
differentiate them from other species. Native Hyles species
also occur in North America, and many adults of these
species resemble H. euphorbiae. Adults of H. euphorbiae
tend to have more pink on their undersides and are diurnal,
whereas native species tend to be more nocturnal.

Mostofthe 11 other biocontrol agents currently established on
cypress and/or leafy spurge in North America can be readily
differentiated (see Table 1). The moth Lobesia euphorbiana
(released and established only in Canada) differs because its
larvae (Fig. 22a) are leaf-tying and lack the conspicuously
colored spots and stripes of H. euphorbiae, and its adults are
smaller and a mottled rust color (Fig. 22d,e).

PREFERRED HABITAT

This species does best in thick spurge infestations growing in
open areas near trees. Pupae are heavily preyed upon so sites
with low populations of rodents, ants, etc. are preferred.

HISTORY AND CURRENT STATUS

Hyles euphorbiae is native to Europe. Moths from France,

Cypress and leafy spurge Germany, and Switzerland were released in Canada on
Hyles euphorbiae Egg
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Figure 19. Schematic life cycle of Hyles euphorbiae in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local conditions. Black bars

represent the inactive and/or overwintering periods. There are typically two generations per year.
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cypress spurge beginning in 1965 and on leafy spurge in
1966. Established populations were redistributed to leafy
spurge in several states in the USA starting in 1966. The
same Canadian source material was released on oblong and
cypress spurge in the USA in 1974 and 1976, respectively.
A second population of H. euphorbiae was sourced from
Hungary and released in the USA in 1980.

This species is established on both cypress and leafy spurge
in North America (Fig. 21); it failed to establish on oblong
spurge. In the USA, it is established on the fertile tetraploid
form of cypress spurge in New York where initially high
densities of this moth have since decreased due to high
levels of predation. Even where high densities have resulted
in total cypress spurge defoliation, impact is insignificant
as plant populations can tolerate yearly defoliation. Both
source populations established on leafy spurge in the USA
where they have since intermixed and can no longer be
differentiated. Though moth densities may be locally high in
some years, disease and predation typically prevent densities
from developing to levels substantial enough to impact leafy
spurge populations in most areas. Even where high densities

Figure 21. Hyles euphorbiae distribution on (a) cypress spurge and (b) leafy spurge in North
America (Winston et al. 2023)
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have resulted in total plant defoliation, impact has been
insignificant as this does not kill plants.

In Canada, H. euphorbiae abundance is typically limited
to moderate on both cypress and leaty spurge due to
predation. It is scattered but widespread in Ontario and
increasingly common in western provinces. Even when
moth populations are high, plants recover from defoliation.
This moth has limited biocontrol value alone, but may
stress the weeds when in combination with other biocontrol
agents.

NONTARGET EFFECTS

None reported

Lobesia euphorbiana

Spurge leaf-tying moth

Lobesia euphorbiana is a biological control agent approved in
Canada for release against leafy spurge.

CLASSIFICATION
RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Insecta Insects
Order Lepidoptera Butterflies and moths
Family Tortricidae Leafroller moths
Genus Lobesia
Species | Lobesia euphorbiana (Freyer) Spurge leaf-tying moth

DESCRIPTION

Eggs are translucent yellow and round. Larvae have brown
head capsules and segmented bodies up to 12 mm long.
Young larvae are pale yellowish-green (Fig. 22a), turning
nearly black with maturity. Mature larvae spin grayish-white
webs under which they pupate (Fig. 22b). Pupae are pale
green initially, turning brown with time (Fig. 22c). Adults
are mottled with yellow, brown, and rust tones and light-
colored legs and antennae (Fig. 22d,e). Adults can be 9-11
mm long with wingspans up to 14 mm.

LIFE CYCLE

Adults emerge in spring as leafy spurge is bolting and
flowering (Fig. 23). Females lay eggs immediately (an
average of 55 eggs each) and singly on the undersides of
leaves. Hatching larvae move towards terminal leaf tips and
tightly tie leaves with silky webbing (Fig. 24). They feed on
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Figure 22. Lobesia euphorbiana (a) larvae; (b) cocoon; (c) pupa; (d.e) adult (a-c: Laura Parsons,
University of daho, Bugwood.org, CC BY-3.0 US; d: CABI; e: Andrey Ponomarev, iNaturalist.org CC
BY-NC 4.0)

buds within ties, developing through four instars typically,
but occasionally five when food is scarce. Prior to pupation,
larvae move to leaf tips where they spin thick webs (Fig. 22b).
Second-generation adults emerge from mid- to late summer
and repeat the process. Second-generation pupae overwinter
in plant litter within folded leaves. There are two generations
per year, with three possible in suitable climates.

HOST SPECIES IN NORTH AMERICA
Leafy spurge

DAMAGE

Larval feeding on buds (Fig. 24) prevents flowering, and
repeated heavy attack may eventually kill plants. When larvae

vacate leaf ties, the sites often
receive secondary attack
from thrips and aphids.

FIELD IDENTIFICATION
Adult Lobesia euphorbiana
may be observed on leafy
spurge foliage throughout
late spring and summer.
Where this species is
established, larval leaf-tying
(Fig. 24) should be readily
visible throughout summer
and into early fall.

Figure 24. [obesia euphorbiana damage
(Laura Parsons, University of Idaho, Bugwood.
org, CCBY-3.0US)

Most of the 11 other biocontrol agents currently established
on cypress and/or leafy spurge in North America can be
readily differentiated (see Table 1). The moth Hyles euphorbiae
differs in that its larvae have conspicuously colored spots
and stripes (Fig. 18a-d), and its adults are much larger with
distinctive white, pink, and gray-brown coloration (Fig. 18f).

PREFERRED HABITAT

This species does best at mesic sites where plants have
high nutrient quality. Complete development requires high
temperatures, so sites that are warm to hot over summer
are preferred. This moth tolerates shade and often inhabits
riparian areas as well as fringe forested areas.

HISTORY AND CURRENT STATUS

Lobesia euphorbiana is native to Europe. Individuals sourced
from Italy were released on leafy spurge in several Canadian
provinces beginning in 1983. Established individuals were
subsequently redistributed to cypress spurge in Ontario in
1991, though this redistribution failed.

Lobesia euphorbiana is established only on leafy spurge and
only in Canada (Fig. 25) where populations have dispersed
well from most release sites. Its overall impact is variable
because populations fluctuate with leafy spurge density and
vigor; they are low in some provinces but high in others.
Repeated heavy attack kills target plants at some locations.

Lobesia euphorbiana  Egg

Larva

Pupa

Adult

Jan Feb Mar Apr

May

Jun Jul Aug Sep Oct Nov Dec

Figure 23. Schematic life cycle of Lobesia euphorbiana in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local conditions. Black bars

represent the inactive and/or overwintering periods. There are typically two generations per year.
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This species is not approved for release in the USA.

NONTARGET EFFECTS

None reported

Figure 25. Lobesia euphorbiana distribution on leafy spurge in North America (Winston et al. 2023)

Oberea erythrocephala

Red-headed leafy spurge stem bhorer

Oberea erythrocephala is a biological control agent approved
in North America for release against leafy spurge.

CLASSIFICATION
RANKING |SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Insecta Insects
Order Coleoptera Beetles
Family | Cerambycidae Longhorn beetles
Genus | Oberea
Species | Oberea erythrocephala (Schrank) | Red-headed leafy spurge stem borer

DESCRIPTION

Mature larvae are up to 20 mm long, slender, and white with
a yellowish head and a head capsule. Bodies are obviously
segmented with inflated segments (Fig. 26a). Adults are
slender and 10-12 mm long with long, dark antennae, red
heads, and black eyes (Fig. 26b). Adult bodies are dark gray
above and lighter gray with reddish markings below. Their
legs are yellowish-brown.

LIFE CYCLE

Adults emerge in early to mid-summer (Fig. 27) and feed on
leafy spurge leaves and flowers. Females girdle a leafy spurge

Spurge Biocontrol Agents: History and Ecology in North America

Figure 26. Oberea erythrocephala (a) larva in leafy spurge root; (b) adult (a: R. Richard, USDA
ARS; b: Julien Preud’homme, iNaturalist.org CC BY-NC 4.0)

stem (Fig. 28a), chew a hole, and deposit a single egg (up to
40 in a lifetime). Hatching larvae mine down the stem until
reaching the root crown and nearby lateral roots. Larvae
overwinter and pupate within the root crown in spring.
Adults chew through remaining plant tissue and emerge
from the soil. There is one generation per year in Europe,
though two years may be required for full development in
colder parts of North America.

HOST SPECIES IN NORTH AMERICA
Leafy spurge

DAMAGE

Larval mining (Fig. 26a) kills shoots and reduces root
reserves. Adult feeding is generally insignificant; however,
the girdling of stems (Fig. 28a) often leads to shoot death,
reducing seed production.

FIELD IDENTIFICATION

Adult O. erythrocephala may be observed on leafy spurge
foliage throughout summer. Girdled leafy spurge stems (Fig.
28a) can be indicative of this beetle’s presence. Larval mining is
not readily visible unless stems and root crowns are dissected.

Most of the 11 other biocontrol agents currently established
on cypress and/or leafy spurge in North America can be
readily differentiated (see Table 1). The larvae of the moth
Chamaesphecia empiformis (Fig. 15a) also mine the stems
and roots of spurge; however, they differ by preferring cypress
spurge, and their larvae lack the obvious inflated segments of
O. erythrocephala (Fig. 26a).

PREFERRED HABITAT

This species prefers mesic sites. It is believed to do well in
riparian areas and has been shown to survive harsh winter
temperatures.

HISTORY AND CURRENT STATUS

Oberea erythrocephala is native to Europe. Individuals
sourced from Italy were released on leafy spurge in the USA
in 1980. After these failed to establish, new populations were
sourced from Austria, Hungary, and Italy and released on
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Figure 27. Schematic life cycle of Oberea erythrocephalain North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local conditions. Black bars

represent the inactive and/or overwintering periods. There is typically one generation per year.
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Figure 28. Oberea erythrocephala (a) stem girdling; (b) shoot damage (a: Joseph Milan, Bureau of
Land Management; b: Eric Coombs, Oregon Department of Agriculture, Bugwood.org CC BY-3.0 US)

USA leafy spurge beginning in 1982. In Canada, individuals
from Switzerland were released on leafy spurge starting in
1979 and on cypress spurge beginning in 1986.

This species is established only on leafy spurge in North
America (Fig. 29). In the USA, it was initially believed to
have the potential to greatly depress leafy spurge populations,
but for several years beetle densities appeared to remain too
low to impart significant impacts. At some sites, this was
attributed to the beetle only attacking specific leafy spurge
biotypes. However, since 2020, many populations in the
northwestern USA appear to have increased significantly.
Additional studies are needed to quantify the effects of the
increasing populations, so the overall impact of this species
at this time remains unclear.

In Canada, O. erythrocephala is established only in Alberta
where it is considered rare. At high densities, small plants

Figure 29. Oberea erythrocephala distribution on leafy spurge in North America (Winston et al. 2023)

can be killed, however field populations are too low to have a
significant impact in Canada.

NONTARGET EFFECTS

None reported

Pegomya curticornis & P euphorbiae

Leafy spurge gall flies

Pegomya curticornis and P. euphorbiae are closely related
biological control agents approved in North America for
release against cypress and leafy spurge.

CLASSIFICATION
RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Insecta Insects
Order Diptera Flies
Family Anthomyiidae Root maggot flies
Genus Pegomya
. Pegomya curticornis (Stein) .
Species Pegormya euphorbiae (Kieffer) Leafy spurge gall flies
SYNONYMS

These two species were previously lumped together under
the name Pegomya argyrocephala (Meigen).

DESCRIPTION

Pegomya  curticornis and
P euphorbiae are virtually
indistinguishable. ~ Larvae
are light gray maggots.
Adults are dark-colored with
maroon eyes and scattered
black hairs on the head and
thorax (Fig. 30). Wings are
dark and translucent and
span up to 6 mm.

Figure 30. Pegomya euphorbiae adult (André
Gassmann, CABI Switzerland)

NAISMA-BCW-2024-40-SPURGES-A



https://bugwoodcloud.org/resource/files/29179.pdf

Pegomya euphorbiae  Egg ‘
Larva _
Pupa [ I

Adult

Jan Feb Mar Apr

May

Jun Jul Aug Sep Oct Nov Dec

Figure 31. Possible schematic life cycle of Pegomya euphorbiae in North America, largely reflecting its life cycle in Europe. Only P. euphorbiae is included because P. curticornis is believed to have
failed to establish. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local conditions. Black bars represent the inactive and/or overwintering periods. There

is typically one generation per year.

LIFE CYCLE

In Europe, adults emerge in early spring and lay eggs in leaf
buds of new shoots after spurges have resumed growing.
Hatching larvae tunnel down young shoots, which have less
toxic milky latex than older shoots. Larvae develop through
three instars. Larval vascular feeding induces the formation
of galls in subterranean stems and in spurge roots. Puparia
are formed inside galls in midsummer, within which pupae
overwinter. There is one generation per year (Fig. 31).
Additional work is required to confirm the phenology in
North America.

HOST SPECIES IN NORTH AMERICA
Leafy spurge

DAMAGE

Mined and galled spurge stems wilt and eventually die.

FIELD IDENTIFICATION

Only P. euphorbiae is believed to be established in North
America. Adults are uncommon, and additional work is
required to determine how long they survive after spring
flight periods. Larval mining is not readily visible unless
stems and root crowns are dissected, but the presence of
galls in subterranean stems and roots of leafy spurge may be
indicative of this species’ presence.

Most of the 11 other biocontrol agents currently established
on cypress and/or leafy spurge in North America can
be readily differentiated (see Table 1). The larvae of the
moth Chamaesphecia empiformis and the beetle Oberea
erythrocephala also mine the stems and roots of spurge, similar
to P euphorbiae; however, C. empiformis prefers cypress
spurge, and its larvae are much larger (up to 15 mm long,
Fig. 15a). Oberea erythrocephala larvae are also much larger
(up to 20 mm long) and have obvious inflated segments (Fig.
26a). Adults of the Spurgia spp. midges are much smaller (<2
mm) and delicate (Fig. 33¢,d) compared to Pegomya adults,
and their larvae are tiny and induce the formation of obvious
galls on the tips of spurge stems (Fig. 35).

Spurge Biocontrol Agents: History and Ecology in North America

PREFERRED HABITAT

Specific habitat requirements for both species are unknown.

HISTORY AND CURRENT STATUS

Pegomya curticornis and P. euphorbiae are both native to
Europe. In Canada, Pegomya curticornis was collected from
Hungary and released on leafy spurge beginning in 1988.
Pegomya euphorbiae also sourced from Hungary was released
on leafy spurge beginning in 1988 and on cypress spurge in
1989. Though these species were also approved for release in
the USA, they have only ever been released in Canada.

It was initially believed that all introductions of Pegomya
spp. failed to establish. However, in 2014, establishment
was confirmed at the original leafy spurge release sites in
Manitoba and Saskatchewan (Fig. 32). While there is still
some uncertainty, it appears the established species is P
euphorbiae. Its overall abundance and impact on leafy spurge
in Canada are unknown.

Figure 32. Pegomya euphorbiae distribution on leafy spurge in North America (Winston et al.
2023)

NONTARGET EFFECTS

None reported




Spurgia estulae & S. euphorbiae

Leafy spurge tip gall midges

Spurgia esulae and S. euphorbiae are closely related biological
control agents approved in North America for release against
cypress and leafy spurge.

SYNONYMS

These two species were previously lumped under the name
Bayeria capitigena Bremi, which was transferred to the genus
Spurgia and separated into two distinct species (Spurgia
capitigena and S. esulae) in 1990. Spurgia capitigena was later
synonomized with S. euphorbiae. One subsequent study with
these midges revealed no evidence to support them being
considered as two separate species, but a revision of this
group has not been published. Thus for this publication, both
names are used; however, as life cycles and host plant use are
similar, they can effectively be treated as one species.

CLASSIFICATION
RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Insecta Insects
Order Diptera Flies
Family Cecidomyiidae Gall midges
Genus Spurgia

DESCRIPTION

Both “species” are virtually indistinguishable. Eggs are
orange and cylindrical (Fig. 33a). Larvae are orange and

Figure 33. Spurgia spp. (a) eggs; (b) larva and pupa; (c,d) adult (a: L.L. Berry; b: Norman Rees,
USDA ARS; c: USDA APHIS PPQ; d: Joseph Berger; a-d: Bugwood.org, CC BY-3.0 US)

1-2 mm long (Fig. 33b). Adults are dark gray with reddish
abdomens and tiny, dark heads (Fig. 33¢,d). Adults are just
under 2 mm long; males are slightly smaller than females.
Males have forceps on the end of the abdomen while females
have an exposed ovipositor.

LIFE CYCLE

Adults emerge in spring when cypress and leafy spurge
are resuming growth (Fig. 34). They live only a number
of hours. Eggs are laid in groups of 20+ among leaves on
spurge growing tips (Fig. 33a). Hatching larvae feed on
tips (through three instars), causing galls to form (Fig. 35).
Pupation occurs in silken cocoons within galls; adults emerge
and repeat the cycle. There are two generations/year in cold
climates and 3-5 in warmer areas if new shoots are available.
Last-generation larvae overwinter and pupate in the soil.

HOST SPECIES IN NORTH AMERICA
Cypress and leafy spurge

DAMAGE

Larvae attack spurge growing tips which destroys the shoot’s
ability to flower and produce seeds. Shoots eventually die
and are replaced by new stems that are attacked by the next
generation of midges.

FIELD IDENTIFICATION

Short-lived adults may be observed around the tips of cypress
and leafy spurge throughout spring and summer. Because they
are tiny and delicate, they are easily missed. Their presence is
more often confirmed by observing larval-induced galls on
the tips of cypress and leafy spurge (Fig. 35). Dissection of
galls will reveal tiny orange larvae (Fig. 33b).

Most of the other biocontrol agents currently established on
cypress and/or leafy spurge in North America can be readily
differentiated from Spurgia spp. (see Table 1). Adults of the
fly Pegomya euphorbiae are larger (<6 mm) and less delicate
(Fig. 30), and P. euphorbiae larvae mine the stems of spurge
plants, causing the formation of galls in subterranean stems
and in roots.

PREFERRED HABITAT

These species prefer dense spurge infestations growing on
south-facing slopes in cool climates, and can reportedly
tolerate some shading.

HISTORY AND CURRENT STATUS

These two species were previously lumped together under
the name Bayeria capitigena. After their introduction, B.
capitigena was transferred to the genus Spurgia and split into
two species. Consequently, the release history is convoluted.

NAISMA-BCW-2024-40-SPURGES-A
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Figure 34. Schematic life cycle of Spurgia spp. in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local conditions. Black bars represent
the inactive and/or overwintering periods. There are two generations/year in cold climates and 3-5 in warmer areas if new shoots are available.

org CC BY-NC 4.0; b: Norman E. Rees, USDA ARS, Bugwood.org CC BY-3.0 US)

Spurgia esulae was introduced from Italy and released on
leafy spurge in the USA beginning in 1985 and redistributed
to cypress spurge beginning in 1995. Spurgia euphorbiae is
believed to have been a contaminant of one shipment of S.
esulae released on leafy spurge in North Dakota in 1986. Both
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Figure 36. Spurgia spp. distribution on (a) cypress spurge and (b) leafy spurge (Winston et al. 2023)

Spurge Biocontrol Agents: History and Ecology in North America

Spurgia spp. were redistributed to leafy spurge in Canada
starting in 1987 and to cypress spurge beginning in 1990.
Spurgia euphorbiae from France was intentionally released
on leafy spurge in North Dakota in 2001 and 2002.

In the USA, Spurgia spp. attack both cypress and leafy spurge
(Fig. 36), but densities are generally low on both. Even
where abundant, galls form after flowering, so their overall
impact is insignificant. In Canada, Spurgia spp. are confirmed
established on both cypress and leafy spurge (Fig. 36).
Although galls prevent flower formation and seed production,
the overall impact of these midges appears negligible.

NONTARGET EFFECTS

None reported

NON-ESTABLISHED SPECIES

Aphthona abdominalis

(Coleoptera: Chrysomelidae)

DESCRIPTION AND LIFE CYCLE

In Europe, overwintering adults emerge from plant litter in
late spring and feed on leafy spurge foliage during bolting
or flowering. Adults are 2 mm long and grayish-brown
with a reddish-yellow head and transparent outer wings
(Fig. 37). Females lay eggs at or just below the soil surface.
Hatching larvae burrow into spurge roots to feed, developing
through three instars. Larvae are white with a yellow head
and prominent head capsule and are 1-3 mm long. Pupation
occurs in the soil near roots. There are up to four generations
per year.

HISTORY AND CURRENT STATUS

Aphthona abdominalis collected from Italy were released on
leafy spurge in the western USA beginning in 1993, but all
releases failed to establish. This species was never released
in Canada.
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Figure 31. Aphthona abdominalis (a) larva; (b) adult; (c) adults; (d) size comparison between
A. abdominalis (left) and A. cyparissiae (right) (a: Neal Spencer, USDA ARS; b: R. Richard, USDA
APHIS; ¢: Tosakah, iNaturalist.org CC BY-NC 4.0; d: Norman E. Rees, USDA ARS; a,b,d: Bugwood.
org CC BY-3.0 US)

Chamaesphecia spp.

(Lepidoptera: Sesiidae)

DESCRIPTION AND LIFE CYCLE

Five Chamaesphecia species have been intentionally
released in North America as biocontrol agents of spurges.
Chamaesphecia empiformis is believed to have successfully
established on cypress spurge in Ontario (see earlier section
of this publication). Four additional species were released
on leafy spurge in Canada and the USA, but all are believed
to have failed to establish. All four of these species are
morphologically very similar (Fig. 38). They have white
larvae up to 15 mm long. Larvae mine the plant stem or
roots, usually pupating within stems. In Europe, these species
overwinter either as larvae or as pupae. Adults emerge from
late spring and lay eggs on spurge plants. Adults are dark
brown with yellow-white bands. Wingspans are typically
15-22 mm. Each wing is brown with yellow markings and a
few transparent windows with dark margins. Body and wing
tips are fringed. There is one generation per year.

HISTORY AND CURRENT STATUS

Chamaesphecia tenthrediniformis from Europe was released
on leafy spurge in Ontario, Canada in 1971 and in the western
USA beginning in 1975. Starting in 1991, C. crassicornis and
C. hungarica from Europe were released on leafy spurge in
western states and provinces. It was initially believed releases
of C. empiformis made in North America beginning in the
1970s failed to establish. However, what is believed to be
an individual C. empiformis was photographed on cypress

spurge in Ontario in 2015. Because the species in question
could be C. tenthrediniformis, additional confirmation is
needed before declaring either species established in North
America. Chamaesphecia astatiformis from Europe was
released in western Canada in 1993 but never in the USA.

Figure 38. Adult (a) Chamaesphecia astatiformis; (b) C. crassicornis; (c) C. hungarica; (d) C.
tenthrediniformis (a: Sanca13, iNaturalist.org CC BY-NC 4.0; b: USDA ARS, Bugwood.org CC BY-3.0
US; ¢: USDA APHIS PPQ, Bugwood.org CC BY-3.0 US; d: Joey Bom, iNaturalist.org CC BY-NC 4.0)

Minoa murinata

(Lepidoptera: Geometridae)
DESCRIPTION AND LIFE CYCLE

Pupae overwinter just beneath the soil surface. Adults emerge
in late spring and lay eggs on spurge leaves. Adults are gray
to tan with a metallic sheen (Fig. 39). Wings are fringed and
span 18-23 mm. Hatching larvae feed on the undersides of
leaves. Larvae are grayish-pink with variable black markings,
brown heads, pink warts, and
an orange or yellow stripe
along each side. They can
be up to 13 mm long and
develop through four instars
before dropping to the soil
in fall to pupate. There can
be two generations per year
in suitable climates. Adults Figure 39. Minoa murinata adult (Eugenio
of the second generation Pighi iNaturalistorg CCBY-NC 4.0)
emerge in late summer.

HISTORY AND CURRENT STATUS

Moths collected in Germany and Austria were released on
leafy spurge in Canada in 1988, but all populations eventually
died out. This species has never been released in the USA.
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Table 1. Key traits for differentiating introduced natural enemies established on cypress and leafy spurge in North America.

SPECIES |APPROVAL STATUS HOSTS ATTACK ADULT DESCRIPTION |ADULT
sohth A%ults:feed on foliage and vl lieht reddishh arced e
phthona . owers val, light reddish-brown, enlarge
cyparissiae Approved in the USA and Canada | Cypress and leafy spurge Larvae: feed on root hairs | hind legs, just over 3 mm long
and young roots
Aphthons Aduls:feed on fofage and g1 shiny black, middle and front 4
linai Approved in the USA and Canada | Cypress and leafy spurge Larvae: feed on root hairs legs reddish-brown, hind femurs 3
Czwalinat and young roots dark and enlarged, =3 mm long
Adults: feed on foliage and ol " e
. Aphthona flava | Approved in the USA and Canada | Cypress and leafy spurge La?\(/]gve?rfseed on root hairs h|¥1?jlggin%|§znﬁﬂ$ll)§r:gen arge
| and young roots
e
= Aphthona A%Jultvseiged on foliage and Oval, shiny black, all legs reddish-
lacert Approved in the USA and Canada | Cypress and leafy spurge Larvae: feed on root hairs brown, hind femurs enlarged and
acertosa and Quung roots may have dark spot, 3 mm long
Aphthona A%ﬂtﬁeﬁed on foliage and Oval, orangish-brown, often with 4
niariscutis Approved in the USA and Canada | Cypress and leafy spurge Larvae: feed on root hairs black dot on back near leading :
g and young roots edge of wings, =3 mm long -
ob Extablished orl o It Adults: superficially feed on EI%ndgr, darﬁ giray %Iytrka, reddish
erea . stablished only on leafy | stems ody beneath, long dark antennae,
erythrocephala Approved in the USA and Canada spurge Larvae: mine stems and root |red head, black eyes, 10-12 mm 2
crowns long 2
Aduits: none Dark bodies with scattered black
Pegomya é\ppm\l/ed iln thedUSACand(?anada Established only on leafy Larv?le:min% stems, forming hairs, eyes maroon, wings dark
euphorbiae ut only released in Canada spurge galls in subterranean and franslucent Wi’n SpAN <B M Z-
«X stems and roots - WIngspan <
o ] .
Y= | Spurgia Adults: none Delicate, dark gray, reddish S
esula & S. Approved in the USA and Canada | Cypress and leafy spurge Larvalt]e: feetlil on stem tips labdomens, tiny dark heads, 2 mm P
1 within galls on
euphorbiae g g T\
. Dark brown with yellow-white
; Adults: none X :
Chamaesphecia : i bands, wings with transparent
empiformis Approved in the USA and Canada | Cypress spurge Larr[\J/;\teS mine stems and patches, wing tips fringed,
wingspans 16-22 mm
2 Hyles Adults: none White, pink, and grayish-brown %
'5 horbi Approved in the USA and Canada | Cypress and leafy spurge | Larvae: feed externally on  |on back, pinkish undersides,
= |cupnhorbiae foliage wingspans <5 cm -
~
. . _ . Adults: none Mottled yellow, brown, and rust
Lobesia A d da; not d |Established only on leaf s : : M = y
euphorbiana foprprreol\é%sénincshneaUaS/{m approve s;sluargel}s éd only on featy Lalrve}et:.feed on buds within Iegs and antennae lighter-colored, |-
gat ties wingspans <14 mm r

Photo credits Table 1: Aphthona cyparissiae, A. czwalinai, A. nigriscutis: R. Richard, USDA APHIS, Bugwood.org, CC BY-3.0 US; Aphthona flava: USDA ARS, Bugwood.org, CC BY-3.0 US: Aphthona
lacertosa: Mark Schwarzlander, University of Idaho, Bugwood.org, CC BY-3.0 US; Oberea erythrocephala: Julien Preud’homme, iNaturalist.org CC BY-NC 4.0; Pegomya euphorbiae: André Gassmann,
CABI Switzerland; Spurgia esulae: USDA APHIS PPQ, Bugwood.org, CC BY-3.0 US; Chamaesphecia empiformis: Vojtek Pavel, iNaturalist.org CC-BY-NC 4.0; Hyles euphorbiae: Kristi DuBois, iNaturalist.
org GC BY-NC 4.0; Lobesia euphorbiana: Andrey Ponomarev, iNaturalist.org CC BY-NC 4.0
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NAISMA is a network of professionals challenged by invasive
species: land managers, water resource managers, state,
regional, and federal agency directors and staff, researchers,
and nonprofit organizations. NAISMAs members are a
diverse group of individuals and organizations who are
involved in implementing invasive species management
programs at all scales. Our mission is to support, promote,
and empower invasive species prevention and management
in North America. Our vision is to have North Americas
lands and waters protected from invasive species. NAISMA’s
programs aim to provide the support, training, and standards
needed by the professional invasive species management
community.
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