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laypersons with some knowledge of biology as well as 
academic audiences.

Introduction
In the late 1970s, Brazilian peppertree, Schinus terebinthi-
folia Raddi (Sapindales: Anacardiaceae), was targeted for 
classical biological control in Florida because its invasive 
properties (see Host Plants) are consistent with escape from 
natural enemies (Williams 1954), and there are no native 
Schinus spp. in North America. The lack of native close 
relatives should minimize the risk of damage to non-target 
plants from introduced biological control agents (Pember-
ton 2000).

Several exploratory surveys for natural enemies of Brazilian 
peppertree have been conducted in South America (Hight 
et al. 2002, Cuda et al. 2006, McKay et al. 2009, Wheeler et 
al. 2016). In 2010, Calophya latiforceps Burckhardt, a new 
species of leaflet galling psyllid we are calling the yellow 
Brazilian peppertree leaf-galler (Figure 1), was discovered 
attacking Brazilian peppertree in the northern state of 
Bahia, Brazil (Burckhardt et al. 2011).

The genus Calophya Löw is a predominantly New World, 
Oriental and East Palaearctic genus of 59 described species 
that are mostly associated with Anacardiaceae and other 
Sapindales. Among the psyllids developing on Schinus, 
there are 16 described Calophya species, which all induce 
galls (Burckhardt and Basset 2000, Burckhardt et al., 
2018). These authors showed that several Calophya spp. are 
monophagous, meaning they are restricted to a single host 
plant species.

Figure 1. Leaves of Brazilian peppertree, Schinus terebinthifolia, 
attacked by developing nymphs Calophya latiforceps Burckhardt.
Credits: Rodrigo Diaz, LSU AgCenter, Baton Rouge, LA
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Distribution
Calophya latiforceps has been collected from only a few 
localities in northeastern Brazil in the Bahia state (Figure 2) 
(Burckhardt et al. 2011).

Description
Eggs
Eggs are laid along the margins and veins of new leaf 
flushes. Newly laid eggs are oblong in shape, white in color 
(< 3 days old) and turn black before nymphal hatching (Fig-
ure 3). Egg length is probably similar to that of Calophya 
terebinthifolii Burckhardt & Bassett, which is 0.212 ± 0.002 
mm (Christ et al. 2013).

Nymphs
The first instars are often referred to as crawlers. Subsequent 
instars are not mobile; they are bright yellow and secrete 
waxy droplets (Figure 4). When removed from the leaf, the 

fifth instar resembles a half-sphere. Length and width of the 
5th instar are 0.82 mm and 0.79 mm, respectively.

Adults
Adults are bright yellow and are found on new flushes of 
Brazilian peppertree. Females are larger in size than males; 
1.59 ± 0.01 mm in length compared to 1.48 ± 0.01 mm. The 
eyes are greyish in color. The antennae are dirty yellowish 
basally and gradually become darker towards the apex. 
The tibiae (foreleg) and tarsi (feet)are greyish brown. The 
forewing has yellow or light brown veins, and the mem-
brane is colorless and transparent. The sex of the adults can 
be distinguished by the shape of the tip of the abdomen, 
which is pointed in females (Figures 5 and 6).

Life Cycle and Biology
According to Diaz et al. (2014a), newly emerged adults are 
pale green in color and remain inactive for ~30 minutes 
on the leaflet from which they emerged. Adults remain on 
the plant during the cooler hours of the morning or late 

Figure 2. Distribution of Calophya latiforceps Burckhardt.
Credits: Abhishek Mukherjee, Indian Statistical Institute, Kolkata, India

Figure 3. Eggs of Calophya latiforceps Burckhardt.
Credits: Rodrigo Diaz, LSU AgCenter, Baton Rouge, LA

Figure 4. Late instar nymph of Calophya latiforceps Burckhardt.
Credits: Rodrigo Diaz, LSU AgCenter, Baton Rouge, LA

Figure 5. Male of Calophya latiforceps Burckhardt.
Credits: Rodrigo Diaz, LSU AgCenter, Baton Rouge, LA
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evening. Adults are poor fliers and move < 30 cm in ran-
dom jumps. Long distance dispersal is presumably aided by 
wind currents. Groups of adults feed and search for mates 
on new leaf flushes, and copulation occurs a few hours after 
emergence; mating lasts 3 to 5 min. Adults live on average 
9.3 ± 0.6 d (range 6.3 to 12 days).

Females oviposit on new leaflets (<2 cm long); eggs are 
laid individually along the leaflet margins and veins as well 
as along leaf petioles. After eclosion (egg hatching), first 
instars (crawlers) walk slowly on the upper side of leaflets 
and settle after a couple of hours. Most of the crawlers settle 
on the same leaflet where the eggs were laid.

Twenty-four hours after settling, a yellow halo in the plant 
tissue appears around the nymphs. Susceptible plants 
respond to nymphal feeding by forming a slight depression 
whereas resistant plants respond by killing the plant cells at 
the point of feeding (Figure 1). This hypersensitive response 
was noticeable two or three days after nymphs settled 
and resulted in 100% mortality of the psyllids (Diaz et al. 
2014a). Surviving nymphs increase in size rapidly as they 
mature. There are five instars and total developmental time 
to the adult stage ranges from 35 to 53 days (average 38.6 
days).

Host Plants
The only known host plant for Calophya latiforceps is 
Brazilian peppertree, Schinus terebinthifolia. Quarantine 
host range studies on 99 plant taxa (species, varieties and 
hybrids) from 43 families showed that the psyllid was only 
able to colonize Brazilian peppertree (Diaz et al. 2014b). 

On average, 77% of Florida Brazilian peppertrees are 
susceptible to attack by Calophya latiforceps.

Brazilian peppertree is a perennial woody plant native to 
Brazil, Argentina, and Paraguay that has become one of 
the most invasive upland weeds in Florida (Cuda et al. 
2006). Originally introduced to Florida in the 1840s as 
an ornamental (Mack 1991), it escaped cultivation in the 
1950s (Morton 1978, Austin and Smith 1998), and invaded 
disturbed sites, natural communities, and environmentally 
sensitive areas such as the Everglades National Park (Ewel 
et al.1982). In central and south Florida, Brazilian pep-
pertree occupies more than 2,833 km2 (Cuda et al. 2006, 
Manrique et al. 2013), and outcompetes native species 
by exhibiting fast growth, prolific seed production, and 
vigorous resprouting.

Brazilian peppertree tolerates a wide range of growing 
conditions including high salinity, moisture, and shade 
(Ewel 1979; Ewe and Sternberg 2005, 2007). The state of 
Florida spends, on average, $2.5 million annually to control 
this plant on state conservation lands (Hiatt et al. 2019). 
Because of its severe environmental impacts, Brazilian 
peppertree is listed as a prohibited plant in Florida (UF/
IFAS Assessment).

Economic Importance
Calophya latiforceps is highly host specific, and is capable of 
decreasing photosynthesis, inhibiting growth and inducing 
leaf abscission (Prade et al. 2016). Nymphal feeding habits 
are detrimental to the plant whereas the damage by the 
adults is insignificant. Injury to the plant results from the 
injection of toxic saliva, which causes toxemia in the host. 
Psyllid damage may be localized and/or systemic and may 
manifest as necrosis, leaf rolling and changes in leaf color, 
withering, and gall formation (Hodkinson 1974). Calophya 
latiforceps was recommended for release in Florida for 
biological control of Brazilian peppertree in April 2016 
and release permits were issued in 2019. Releases of this 
insect were delayed by the COVID-19 pandemic and will 
likely begin in 2022. If the insect establishes in Florida 
post-release, it will contribute to the sustainable manage-
ment of Brazilian peppertree, while posing minimal risk to 
non-target species.
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Figure 6. Female of Calophya latiforceps Burckhardt.
Credits: Rodrigo Diaz, LSU AgCenter, Baton Rouge, LA
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