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Episimus unguiculus
Brazilian peppertree leaflet roller

Episimus unguiculus is a biological control agent approved 
for release in Hawai’i to target Brazilian peppertree. 

SYNONYMS
Episimus utilis Zimmerman

CLASSIFICATION

DESCRIPTION
Eggs are oval, flattened, and light green at first but darken 
with age. Larvae are up to 15 mm long. Early instars are 
light green or tannish, but they are often tinged in orange 
or pink, and many have bright red heads at maturity (Fig. 
1a). Pupae are a deep brown with a slightly lighter-colored 
abdomen. Adults are a mottled grayish-brown and small with 

RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Lepidoptera Moths and butterflies

Family Tortricidae Leafroller moths

Genus Episimus

Species Episimus unguiculus  Clarke Brazilian peppertree leaflet roller

Figure 1. Episimus unguiculus (a) mature larva; (b) adult (a: M. Fukada, Hawai’i Department of 
Agriculture; b: University of Florida IFAS Extension ENY-820)
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wingspans less than 14 mm (Fig. 1b). Males have a saddle-
shaped pale area along the hind margin of the forewing that 
is absent in females.

LIFE CYCLE
This species is continuously brooded, creating frequent 
overlap of generations. Females lay up to 170 eggs singly 
or in small groups on both sides of Brazilian peppertree 
leaflets. There are typically five larval instars, though a sixth 
may sometimes occur. Early-instar larvae tie together two or 
more adjacent leaflets flat against each other using silk and 
feed by scraping the surface of the leaflets (Fig. 2a). Later 
instars bind single leaflets into the characteristic cylindrical 
roll (Fig. 2b) that is usually associated with this species in 
the field. Pupation occurs within rolled leaflets in the tree 
canopy. Adults typically live 8 or 9 days. A full generation 
from egg through adult takes approximately 42 days, and 
there are multiple overlapping generations per year.

Figure 2. Episimus unguiculus damage (a) early instars tie multiple leaflets flat against each 
other using silk and feed by scraping the leaf surface; (b) mature larvae bind single leaflets in a 
characteristic roll (a,b: Forest and Kim Starr, Starr Environmental CC BY-4.0)

a b

DAMAGE
High levels of larval defoliation (Fig. 2) reduce the growth 
rate of attacked individuals, and plants produce fewer leaflets.

FIELD IDENTIFICATION
In Hawai’i, one other approved biological control agent 
and one non-approved species are established on Brazilian 
peppertree (see the following sections of this publication). 
Episimus unguiculus adults (Fig. 1b) are readily differentiated 
from the tiny beetle Lithraeus atronotatus (Fig. 4) and the tiny 
wasp Megastigmus transvaalensis (Fig. 8). Where adults are 
not present, E. unguiculus is still easily identified by its tannish-
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green larvae with reddish heads (Fig. 1a) and the distinctive 
feeding damage of its larvae resulting in browned and often 
curled leaves (Fig. 2). The other two species both attack the 
fruit of Brazilian peppertree.

PREFERRED HABITAT
This moth does well throughout the various habitats Brazilian 
peppertree has invaded in Hawai’i.

HISTORY AND CURRENT STATUS 
Episimus unguiculus is native to South America. Moths 
originally sourced from Brazil were released on Brazilian 
peppertree in Hawai’i, USA beginning in 1954. They quickly 
established and are now widespread on six islands (Fig. 3). 
Despite its wide distribution, the impact of E. unguiculus 
to date has been negligible. This is believed to be due, at 
least in part, to parasitism. Two parasitoid wasps that were 
introduced into Hawai’i for classical biological control of the 
sugar cane leafroller were found attacking E. unguiculus soon 
after it was released. 

Figure 3. Episimus unguiculus reported distribution in the USA (Hawai’i only; Winston et al. 2021)

Lithraeus atronotatus
Brazilian peppertree snout beetle

Lithraeus atronotatus is a biological control agent approved 
for release in Hawai’i to target Brazilian peppertree. 

SYNONYMS
Bruchus atronotatus Pic, Acanthoscelides atronotatus (Pic)

CLASSIFICATION
RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Coleoptera Beetles

Family Chrysomelidae Leaf beetles

Genus Lithraeus

Species Lithraeus atronotatus  (Pic) Brazilian peppertree snout beetle

DESCRIPTION
Eggs are tiny, white, and oval-shaped. Larvae are an off-white 
color with brown head capsules and can reach up to 2 mm in 
length. Pupae are gray or brown and up to 2 mm long. Larvae 
and pupae are difficult to see as they are both found completely 
within attacked fruit. Adults are reddish-brown with black 
mottled spots and are roughly 2 mm long (Fig. 4). They have 
reddish brown legs and mostly black antennae. Their antennae 

Figure 4. Lithraeus atronotatus adults (a:–d Forest and Kim Starr, Starr Environmental CC BY-4.0)
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A petition for release of this moth in Florida, USA was 
submitted in 2009. It was believed the moth would perform 
better in continental North America compared to Hawai’i 
because of a lack of the specialized parasitoids currently 
attacking moth larvae in Hawai’i. North American approval 
was denied, however, because of the risk of apparent 
competition with native Episimus spp., and also the potential 
for the insect to attack cultivated pistachio in the event that 
E. unguiculus emigrated to southern California and Arizona. 

NONTARGET EFFECTS
None reported

https://bugwoodcloud.org/resource/files/25229.pdf


NAISMA-BCW-2022-27-BRAZILIAN PEPPERTREE-A   3

are segmented, with the terminal segments larger than the basal 
segments. Both their elytra (wing covers) and snouts are short.

LIFE CYCLE
The life cycle and timing of stages of this beetle in the Hawaiian 
islands is largely unknown. Similar to other species in the 
subfamily Bruchinae, adults likely emerge from diapause in 
fall and winter when Brazilian peppertree begins to flower. 
Adults of other bruchine species congregate on flowers to 
feed on pollen, which helps stimulate ovary maturation. 
Eggs are laid on Brazilian peppertree fruits. Hatching larvae 
burrow into the fruit wall and feed within the developing 
seed. Larvae develop through four instars; there is generally 
one larva per seed. Pupation occurs within the fruit. New 
adults likely emerge in spring and summer and diapause 
away from the host plant. The number of generations per 
year in Hawai’i is unknown.

DAMAGE
Larval feeding on developing seeds reduces viable seed 
production. While this does not kill existing Brazilian 
peppertree plants, it can help reduce the rate of spread of 
populations.

FIELD IDENTIFICATION
In Hawai’i, one other approved biological control agent 
and one non-approved species are established on Brazilian 
peppertree (see the other sections of this publication). 
Episimus unguiculus adults (Fig. 1b) are readily differentiated 
by being brownish-gray moths over 1 cm long. Its larvae 
are tannish-green with reddish heads (Fig. 1a) and cause 
distinctive feeding damage, resulting in browned and 
often curled leaves (Fig. 2). The adventive Megastigmus 
transvaalensis (Fig. 8) is a tiny wasp that also attacks 
Brazilian peppertree fruits, similar to L. atronotatus. Because 
the larvae of both species feed within the fruit, observing 
adults is the easiest means of differentiation. Where adults 
are not present, the larvae can be used for identification. 
Lithraeus atronotatus larvae are slightly smaller and have a 
brown head capsule, while M. transvaalensis larvae are more 
barrel-shaped. 

PREFERRED HABITAT
This beetle initially established throughout the various 
habitats Brazilian peppertree has invaded in Hawai’i, 
indicating it was not limited by specific habitat requirements.

HISTORY AND CURRENT STATUS
Lithraeus atronotatus is native to South America. Beetles 
originally sourced from Brazil were released on Brazilian 

peppertree in Hawai’i, USA beginning in 1960. Although it 
established well initially, it only provided partial control of 
Brazilian peppertree on Kauai, Oahu, and the big island of 
Hawai’i (Fig. 5). Subsequently, it was believed to have been 
largely displaced by the adventive Megastigmus transvaalensis 
(see later section in this publication).

NONTARGET EFFECTS
None reported

Pseudophilothrips ichini
Brazilian peppertree thrips

Pseudophilothrips ichini is a biological control agent approved 
for release in Florida and Texas to target Brazilian peppertree. 

CLASSIFICATION

Figure 5. Lithraeus atronotatus reported distribution in the USA (Hawai’i only; Winston et al. 2021)

RANKING SCIENTIFIC NAME COMMON NAME

Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Thysanoptera Thrips

Family Phlaeothripidae

Genus Pseudophilothrips

Species Pseudophilothrips ichini  (Hood) Brazilian peppertree thrips
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Figure 6. Pseudophilothrips ichini (a) egg; (b) 1st and 2nd larval instars; (c) pupal instars; (d) larvae 
and adult around a young Brazilian peppertree shoot; (e) adult (a–c,e: Nick Silverson, USDA-ARS; 
d: Dale Halbritter, USDA-ARS)

e

c d

and leaf litter surrounding Brazilian peppertree plants. The 
length of time to complete a full generation varies depending 
on temperature, but up to four generations per year have 
been observed in the field in the native range. 

DAMAGE
Feeding on the leaves and stems of Brazilian peppertree often 
results in crinkled, deformed leaflets and death of flushing 
stem tips (Fig. 7). This can reduce plant growth rate, height, 
and number of green stems produced. Adult feeding on 
flowers causes their abortion, potentially reducing Brazilian 
peppertree seed output.

a b

a b

Figure 7. Pseudophilothrips ichini (a) damage to a potted Brazilian peppertree plant; (b) 
aggregation of adults and corresponding damage on shoots and new leaflets of Brazilian peppertree 
(a: Sedonia Steininger, FDACS; b: Greg Wheeler, USDA-ARS)

FIELD IDENTIFICATION
Where established, adults and larvae can be observed 
aggregating in large groups around new shoots and leaflets 
of Brazilian peppertree (Fig. 6d, Fig. 7b). As of January 2022, 
no other biological control agents have been intentionally 
released against Brazilian peppertree in continental North 
America. One other natural enemy of Brazilian peppertree 
was unintentionally introduced to continental North 
America, Megastigmus transvaalensis. This species differs by 
being a tiny wasp (Fig. 8a) whose larvae attack only the fruits 
of Brazilian peppertree.

PREFERRED HABITAT
The habitat preferences of the Brazilian peppertree thrips are 
not currently known as the thrips was only recently released 
in the USA, but evidence suggests local persistence at several 
release sites. 

HISTORY AND CURRENT STATUS 
Pseudophilothrips ichini is native to Brazil. This species was 
released in Florida, USA beginning in 2019. Although it is 
too early post release to confirm its field establishment, early 

DESCRIPTION
Eggs are golden, cylindrical, and ~0.4 mm long (Fig. 6a). 
There are two actively feeding “larval” instars and three 
non-feeding “pupal” instars. Both larval instars are yellow to 
orange with dark legs and antennae (Fig. 6b,d). They differ 
in that the second instar is slightly longer (~1 mm long) and 
has two horizontal lines on the last few segments of the body. 
All three pupal instars have reddish-orange bodies with 
transparent antennae and legs (Fig. 6c). Adults are winged, 
brown turning black with age, and small (2–3 mm long; Fig. 
6d,e). Females are larger than males.

LIFE CYCLE
This species is continuously brooded, creating frequent 
overlap of generations. Females lay eggs singly or in small 
groups on leaflet stalks or blades or on the tender growth 
of new shoots. Mating is not necessary to produce offspring. 
Eggs from unmated females will produce only males, and 
eggs from mated females will produce females. Adults and 
feeding larvae pierce Brazilian peppertree tissue and suck out 
the contents of mesophyll cells. Adults also feed on Brazilian 
peppertree flowers. Pupation occurs primarily in the soil 
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Crasimorpha infuscata
(Lepidoptera: Gelechiidae)

NON-ESTABLISHED SPECIES

DESCRIPTION AND LIFE CYCLE
Not much is known about Crasimorpha infuscata. Adults are 
light to dark gray with mottled dark spotting. Males have a 
more yellowish subcostal brush on the hindwings compared 
to females. Adults lay eggs in the growing shoots of Brazilian 
peppertree, and larvae feed within stems, triggering the 
formation of galls. Pupation occurs within larval tunnels. 

HISTORY AND CURRENT STATUS
Crasimorpha infuscata is native to Brazil and was released 
in Hawai’i, USA beginning in 1961. Individuals failed to 
establish for unknown reasons.

UNAPPROVED BIOCONTROL AGENTS
One adventive species is established on Brazilian peppertree 
in California, Florida and Hawai’i, USA that is not approved 
for use. It is illegal to intentionally move this species to new 
areas in the USA. Care should be taken when transferring 
approved agents to ensure that this unapproved species is not 
also included in transferred material. 

Megastigmus transvaalensis
(Hymenoptera: Torymidae)

DESCRIPTION AND LIFE CYCLE
Adults are 2–3½ mm long and yellow-brown with clearish 
wings (Fig. 8a,b). Females are longer than males, due to their 
long ovipositors. Females lay up to 25 eggs singly within 
Brazilian peppertree fruits. Eggs are white, smooth, and 
oval-shaped with a long stalk and tiny spur. Larvae are up 
to 3 mm long, white to yellow, and somewhat barrel-shaped. 
Larvae feed on Brazilian peppertree fruit and seed tissue 
through five instars. Pupation occurs within fruits; pupae 

remain in diapause for several months, emerging during fall. 
There are two generations per year, synchronized with the 
fall and spring production of fruit.

HISTORY AND CURRENT STATUS
This wasp is of South African origin and likely spread to 
the USA via the pink peppercorn trade. It was first found 
in California before 1961, Hawai’i by 1971, and Florida by 
1988. In Florida, adults typically attack 22–76% of Brazilian 
peppertree fruits, preventing seed germination. Abundance 
and impact vary, however, by season and location. In 
Hawai’i, the overall damage to Brazilian peppertree seeds is 
moderate, fluctuating between 10 and 80%, depending on 
time of year. Despite being intentionally moved around in 
Florida prior to 2011, this species has not been officially 
approved in the USA. 

Figure 8. Megastigmus transvaalensis adults (a) from the side; (b) from above (a: Alan Manson, 
iNaturalist.org cc BY 4.0; b: Cedric Lee, iNaturalist.org CC BY-NC 4.0)
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