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Introduction

Coptotermes formosanus Shiraki, commonly known as the
Formosan subterranean termite, is an invasive termite
species, found in subtropical and temperate regions. Due to
their large population size and foraging distance (Figure
1), a Formosan subterranean termite colony can cause
significant structural damage. This species is considered a
major pest in areas where it is established.

Figure 1. The Formosan subterranean termite, Coptotermes
formosanus, is a major structural pest that forms underground
colonies of several million individuals that can infest and feed
on structures and trees in a large area. Alates (winged
reproductives) swarm annually, establishing new colonies
throughout the landscape.

Credit: Original graphic by Nan-Yao Su, UF/IFAS; modified by
Johnalyn Gordon, UF/IFAS

Distribution

Coptotermes formosanus is endemic to Taiwan and
southern China (Scheffrahn 2023). In Hawaii, it was first
described in the late 1800s (Su and Tamashiro 1987) and,
in the continental United States, introductions to New
Orleans, Louisiana (Spink 1967), Charleston, South
Carolina (Chambers et al. 1988), and Hallandale, Florida
(Scheffrahn et al. 1988) are among the first recorded. It is

likely that the spread of Coptotermes formosanus is the
result of human transport, including maritime transport
and the shipment of goods across the world (Scheffrahn
2023).

To date, the Formosan subterranean termite can be found
in Hawaii and throughout southeastern regions of the
continental United States (Blumenfeld et al. 2021; Vargo et
al. 2006). It has also been found north along the Atlantic
coast up to Virginia (Hottel 2022), with reports as far
inland as Tennessee (Su 2003) (Figure 2).

On the US West Coast, Coptotermes formosanus has been
found in southern California (Atkinson et al. 1993; Tseng et
al. 2022) (Figure 2). In Florida, the Formosan subterranean
termite is distributed throughout the state, primarily in
urban areas with high population density (Figure 3).
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Figure 2. US distribution of Coptotermes formosanus, the
Formosan subterranean termite, as of July 2024.

Credit: Locality data are from the University of Florida Termite
Collection

Formosan subterranean termite colonies are usually
located underground, with a central nest containing the
reproductive (royal) pair (queen and king) and a large
portion of the colony, including the eggs and larvae.
Satellite nests of workers and soldiers are established in
close proximity to food resources, or within trees.
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Formosan subterranean termite colonies can forage
tremendous distances underground in search of food and
have been found to forage long distances of up to 100 m in
the field (King and Spink 1969; Su and Scheffrahn 1988)
and 300 m (328 ft) in laboratory studies (Su et al. 2017).
Only workers are able to digest cellulose and, after feeding
on wood, they are aided in the digestion of the cellulose by
protozoan endosymbionts within their gut. Workers then
pass nutrients to other members of the colony
(reproductives, soldiers, larvae) through trophallaxis (food
exchange). As workers are the only termite caste feeding
on wood, they are the caste responsible for causing
damage.
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Figure 3. Florida distribution of Coptotermes formosanus, the
Formosan subterranean termite, as of July 2024. Up-to-date
distribution of Coptotermes formosanus in Florida can be
found at this link.
Credit: Locality data are from the University of Florida Termite
Collection

Description

Members of a termite colony fall under three major
divisions, known as castes: workers, soldiers, and
reproductives (Figure 4). Termites can be identified to the
species level using morphological characters of soldiers
and alates (ENY-2079/IN1360). Each individual starts out
as an egg. Upon hatching, the larva goes through two larval
instars before molting into either a soldier or a worker,
two sterile castes. (Chouvenc 2023). Depending on colony
maturity, early instar larvae have the ability to molt into
nymphs, and subsequently into reproductives. While each
caste varies widely in appearance, all termites have
moniliform (bead-like) antennae, a key trait present in all
termites.

Dispersal flight ¢

/ Alates (Mature colonies only)
Wing drops 4
Colony foundation
Physogastric A Nymphs

Workers

Queen

o>

|

Figure 4. Caste development in the Formosan subterranean
termite and colony life cycle, Coptotermes formosanus.

Credit: Modified from Chouvenc (2023), by Thomas Chouvenc,
UF/IFAS

Workers are the most abundant caste within a
subterranean termite colony. They are responsible for the
majority of tasks within the colony, including foraging
(finding and feeding on wood). Coptotermesformosanus
workers are ~3-4 mm (~0.12-0.16 in) in length, wingless,
and white to cream in color (Figure 5). They continue to
molt throughout their lives. This aspect of their biology is
key to the efficacy of termite baits for control (see
“Management”).
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Figure 5. Formosan subterranean termite (Coptotermes
formosanus) workers (white head, short mandibles) and
soldiers (orange head, long mandibles).

Credit: Thomas Chouvenc, UF/IFAS

Formosan subterranean termite soldiers are slightly larger
than workers (~4-5 mm [~0.16-0.2 in]), and have a white
body, a brownish-orange teardrop-shaped head capsule,
dark curved mandibles, and do not possess wings (Figure
5). Coptotermes formosanus soldiers also have an enlarged
opening on the front of the head, called a fontanelle. When
threatened, they exude a white glue-like substance through
their fontanelle (Figure 6). This behavior and defensive
secretion differentiate Coptotermes soldiers from native
subterranean termites (Reticulitermes sp.). Additionally,
Formosan subterranean termite colonies contain a greater
percentage of soldiers (10%-15% of the colony) in
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contrast to native Reticulitermes colonies Coptotermes formosanus, like other subterranean termite

(EENY212/IN369), in which soldiers typically make up species, feed on the less dense “spring wood,” leaving
1%-2% of the colony population. This high soldier characteristic feeding patterns that follow the wood grain.
proportion and ready use of defensive secretions, along Coptotermes formosanus (along with its congener,

with high levels of foraging, lead to Formosan Coptotermes gestroi, EENY128/IN285) will often bring soil
subterranean termites often being described as an into the feeding galleries (Figure 9) and fill voids with
“aggressive” termite species. carton nest, a blend of soil, wood pulp, termite saliva, and

termite feces (Figure 10). To protect against predators and
moisture loss, subterranean termite foragers will often
build mud tubes (Figure 11), composed of soil and saliva as
they seek out new food sources or travel back and forth
between food sources and the colony. While mud tubes
and damage can be indicative of subterranean termite
activity, the presence of live termites is needed to confirm
an active infestation (0i 2023).

Figure 6. Coptotermes formosanus soldier with defensive
secretion from fontanelle.
Credit: Thomas Chouvenc, UF/IFAS

The only caste to have wings, alates, are larger than
workers or soldiers at ~12-15 mm (0.5-0.6 in) in length.
They also have an overall darker body color compared
with other members of the colony. Coptotermes formosanus
alates are typically an orange or light amber-brown in
color (Figure 7). Subterranean termite alates have four
equal-sized wings with two darkened (sclerotized) veins
along the top margin of the wing, with no cross-veins
between (Figure 8). Both the bodies and wings (including
wing membranes) of Formosan subterranean termite
alates are covered in small hairs (Figures 7 and 8).

Figure 9. Feeding damage from Coptotermes subterranean
termites (right) and feeding damage with soil in galleries (left).
Credit: Johnalyn Gordon, UF/IFAS (left and middle); Aaron
Mullins, UF/IFAS (right)

Figure 7. Formosan subterranean termite (Coptotermes
formosanus) alate.

Credit: Thomas Chouvenc, UF/IFAS (left); Johnalyn Gordon,
UF/IFAS (right)

Figure 10. Coptotermes carton nest.
Credit: Johnalyn Gordon, UF/IFAS

Figure 8. Formosan subterranean termite alate wing. Note
hairs on wing veins and membranes (left).
Credit: Johnalyn Gordon, UF/IFAS
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Figure 11. Foraging tubes (also called “mud tubes”) of the
Formosan subterranean termite, Coptotermes formosanus.
Credit: Aaron Mullins, UF/IFAS

In addition to infesting structures, Coptotermes formosanus
also infest live trees, typically feeding on the dead xylem at
the center and hollowing out the tree (Figure 12). While
this does not directly impact the health of the tree, it can
weaken it structurally and make it more susceptible to
collapse, especially in high winds. Trees surrounding a
structure should be inspected regularly for termite activity,
both as an early detection measure for termites before
they infest the structure and to identify weakened trees
before property damage from falling trees can occur.

Figure 12. Coptotermes carton inside of a tree in Broward Co.,
Florida.
Credit: Thomas Chouvenc, UF/IFAS

Life Cycle

Once mature, colonies will produce alates that leave their
respective colonies on dispersal flights (“swarms”). Time
of day and time of year that dispersal flights occur varies
by species and location. In Florida, Coptotermes formosanus
typically swarms between early April and late June, shortly
after sunset, with peak swarming activity in May. These
dispersal flights can contain upwards of tens of thousands
of individuals. In cases of structural infestation, these
swarms can occur indoors.

Following the successful pairing of a single male and
female alate, they will shed their wings (hereafter termed
“dealates” [Figure 13]) and follow in a tandem-running
behavior. The female dealate searches for a crack or

crevice with sufficient moisture to start the colony as the
male dealate follows closely behind. Alates are also
attracted to lights, which can attract them to structures or
boats (Scheffrahn 2023). If the dealate pair are successful,
Formosan subterranean termite colonies reach maturity in
5-8 years (Chouvenc 2023), at which point the colony will
begin to produce the next generation of alates.

Magnification: X30.0 1mm

Figure 13. Formosan subterranean termite (Coptotermes
formosanus) dealate.
Credit: Johnalyn Gordon, UF/IFAS

Economic Importance

The Formosan subterranean termite is considered one of
the most damaging pest termite species in the world and
has consistently been listed as one of the 100 worst
invasive species in the world (ISSG 2011; Lowe et al.
2000). The annual costs associated with subterranean
termites in the United States, including Coptotermes
formosanus, has been estimated at over $30 billion (Rust
and Su 2012), and the annual economic impact of
Coptotermes formosanus alone in the United States is likely
>$4 billion (Su and Lee 2023).

Management

Management for the Formosan subterranean termite falls
into two categories: preventative, new-construction
treatments, also known as “pre-treatments,” and post-
construction treatments, also known as remedial or
curative treatments following the identification of an
infestation. Any products making structural protection
claims must meet the Environmental Protection Agency’s
(EPA’s) performance standards (OPPTS 810.3600 and
OPPTS 810.3800). Additionally, the state of Florida also
requires performance standards be met, as detailed in the
Florida Administrative Code 5E-2.0311, Performance
Standards and Acceptable Test Conditions for Preventive
Termite Treatments for New Construction (FDACS 2023).
In areas with high density of Formosan subterranean
termites, frequent inspection and/or preventative
treatments are critical for catching infestations early and
preventing structural damage. Control of Formosan
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subterranean termites requires professional pest control
services and over-the-counter products are unlikely to be
effective (0i 2022).

Preventative treatments (further outlined in ENY-

2044 /IN1277) for subterranean termite damage include
moisture reduction within and around the structure,
thereby eliminating conductive conditions for
subterranean termites, as well as the use of pressure-
treated wood, which has been impregnated with
preservatives such as creosote (outdoor uses only, such as
railroad ties and utility poles), borate, and various copper-
based products using positive vacuum pressure. While the
use of treated wood can provide protection against fungal
decay and termite damage for wood that is in contact with
the soil, especially when used in conjunction with other
control methods, there is no guarantee of permanent
protection from termite damage with wood treatment.
Further, it can be challenging to implement the use of
treated wood post-construction.

Liquid termiticides are utilized for both pre-construction
treatment and for post-construction population control.
For pre-treatments, liquid termiticides are applied to the
soil underneath the foundation before it is poured, as well
as to soil around the perimeter of the foundation (Hu
2011). Post-construction, non-repellent liquid termiticides
are often applied for structural protection through
“trenching” and treating the soil around the perimeter of
the structure or drilling and injecting through the
foundation or slab. Liquid and foam termiticide
formulations can also be injected into cracks, crevices, or
wall voids (Lee and Neoh 2023; Potter 2011). Non-
repellent liquid termiticides, when applied at correct
concentrations, as directed by the pesticide label, can
provide control in close proximity to the treated structure
(Hu 2005; Hu 2011; Potter and Hillery 2002). If colony
elimination is the goal of the treatment strategy, one
challenge with non-repellent liquid termiticides is their
dose-dependent lethal time (Lee and Neoh 2023; Yeoh and
Lee 2007), as mortality can occur too quickly, resulting in
termites dying adjacent to treatment and before being able
to transfer the insecticide to other members of the colony
(Chouvenc 2024). Dead termites are repellent, and live
foraging workers may be repelled from entering the
treated zone for a period of time, not by the termiticide,
but by the accumulation of dead termites (Chouvenc 2024;
Su 2005). When properly implemented, non-repellent
liquid termiticides can provide protection for a structure,
but it is unlikely that termite colony activity in surrounding
area will be eliminated.

Termite bait stations can be used as both new construction
and remedial treatments. They contain chitin-synthesis
inhibitors (CSIs) as their active ingredient and are placed
in-ground, around the exterior of a structure. CSIs target
termite workers, the caste responsible for foraging and
causing structural damage. Since subterranean termite

workers molt throughout their life, once the bait-fed
worker attempts to molt, the chitin-synthesis inhibitor
disrupts the molting process, causing the termite to die
several weeks after being exposed to the bait. Once all
workers in the colony are dead, the remaining larvae,
soldiers, and reproductives starve to death, eliminating the
colony (Gordon et al. 2022). CSI baits are slow-acting due
to their dose-independent lethal time, killing termite
workers long after they have transferred the toxicant to
other members of the colony and ensuring that the bait is
transferred within the colony through trophallaxis (Figure
14). While they can provide structural protection by
eliminating subterranean termite colonies in the
surrounding area, a challenge with termite baits is the time
needed for foragers to encounter the in-ground bait
stations, as well as the time needed for all termite workers
within the colony to molt (and subsequently die), which is
approximately 3 months (Chouvenc and Su 2017). Above-
ground bait stations can mediate the first challenge, as
they can be placed directly on foraging sites in both
structures and trees (Figure 15).

Figure 14. In-ground termite baits are intercepted by foraging
termites, which ingest the bait, containing a chitin synthesis
inhibitor (termites that have fed on the bait and are returning
to the colony are represented in pink). Bait-fed termites will
transfer the bait to other members of the colony before dying
during the molting process. The loss of the worker population
results in the starvation of reproductives, larvae, and soldiers
and the eventual death of the colony.

Credit: Johnalyn Gordon and Thomas Chouvenc, UF/IFAS
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Figure 15. An above-ground (AG) termite bait station affixed to
a tree infested with Coptotermes. This can both prevent death
of the tree and provide protection for adjacent structures.
Credit: Thomas Chouvenc, UF/IFAS

Resources

The termite research team at the UF/IFAS FLREC provides
additional resources at https://flrec.ifas.ufl.edu/termites-
in-florida/, including a current termite distribution map
and information on how to send samples for identification.
Each sample provides a data point that helps to improve
the distribution map and our knowledge of termites in
Florida.
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