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History of Termite Baiting
Baits are one of the mainstays of termite control today, but 

what is the origin of this technology?  
G. Veera Singham

For more than 20 years, commercial termite 
baiting systems have been in the pest 
management industry targeting 

subterranean termites. Although relatively a new- 
comer in the industry in managing pest termites, 
when compared to a long-standing approach 
using soil termiticides, termite baiting systems have 
rapidly becoming the greener choice in eliminating 
a subterranean termite infestation. Now let’s take 
a look at the development of the baiting system, 
walking through the principles of termite baiting, 
the behaviour of termite foraging, and how this all 
happened and where it currently stands. Termite 
baiting systems are one of the best examples of 
how scientific input on termite biology and ecology, 
has led to the discovery of a simple but destructive 
technology in combating termite infestations.

THE TERMITES
Only 2.6% (79 species) of the 3,000 known termites 
are considered pests, and subterranean termites 
account for 83.5% of the pest species. This suggests 
two important points: 1) termites are mostly 
beneficial and only a handful of them are pests, 
and therefore 2) termite control strategies should 
be target specific towards the subterranean pest 
species without harming the non-targets. The 
termite baiting system fits this context ideally. 
Subterranean termites from the genus Coptotermes 
and Reticulitermes, particularly C. formosanus, C. 
gestroi, and R. flavipes are by far the most destructive 
and invasive pest termites in many regions 
worldwide. These species are responsible for 80% 

of the global economic impact caused by termites 
amounting to annual cost of around US$40 billion.

EARLY APPROACH TO SUBTERRANEAN TERMITE 
CONTROL (EARLY 1900S)
Subterranean termite control in the early 1900s is 
largely based on a non-targeted approach through 
broad applications of chemicals such as arsenic 
dust. This was initially thought to be transferable 
to nest mates via grooming, only later was found 
ineffective. The suggestion that the dust was 
transferable was an unfortunate shortcoming of the 
lack of information on the properties of arsenic dust. 
Arsenic dust is fast acting and mainly efficacious 
upon direct contact, with limited secondary transfer 
to effect a colony dramatically.

Since subterranean termite enters the house 
from the soil, some claimed that application of an 
insecticide to the soil subsurface should eradicate 
termites. This idea gained popularity among the 
termite control industry whereby the soil was 
injected with insecticides commonly available 
at the time such as sodium arsenate, sodium 
fluosilica, and orthodichlorobenzene. By the 1950s, 
these chemicals had switched to the chlorinated 
hydrocarbon pesticides such as DDT, dieldrin, 
chlordane, and aldrin. Chlordane later became the 
pesticide of choice owing to its efficacy, persistence, 
and regulatory approval for more than 30 years.
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SUPPRESSION VS ELIMINATION (1930S -1960S)
While soil termiticide treatments garnered 
widespread popularity in the termite control 
community, an independent group of scientists 
began to discover the structure and extent of 
termite underground galleries through extensive 
excavation projects during the 1930s – 1960s. Their 
discoveries led to the information that a termite 
nest was far extensive than previously believed 
and this challenged the perceived efficacy of soil 
termiticide treatments for eradicating termites. For 
instance, a partially excavated C. formosanus colony 
extended 50m and as removed at a depth of 30-300 
cm. Surviving termite colonies of C. formosanus can 
continue to infest nearby untreated houses, which 
created an even heavier reliance on soil termiticide 
application (especially chlordane) as colonies were 
not eliminated. This was later regarded the main 
reason for the establishment and spread of this 
invasive species from four isolated port cities in the 
1960s to the entire south-eastern USA by 2001 (Su 
2003).

THE RISE OF BAITING SYSTEMS (1960S - 1970S)
As early approaches using soil termiticides only 
served as a temporary solution in suppressing 
termite colonies instead of targeting colony 
elimination, there was a need for a better alternative 
in controlling subterranean termite infestations. The 
concept of baiting exploits the natural food sharing 
behaviour in termites known as ‘trophallaxis’. 

To achieve colony elimination, a toxicant should be 
readily and effectively transferred to the majority 
of the termite colony. Transfer of the toxicant 
through food sharing would therefore be more 
effective in social insects, than via other means such 
as grooming, as was expected with arsenic dust. 
Learning from past mistakes, the bait toxicant has to 
be slow acting so that it can be spread by intoxicated 
foraging termites to nestmates over a distance. 

The bait toxicant should also be non-repellent to 
allow foraging termites to continuously feed on 
the toxic bait to allow efficient transfer to colony 

Reticulitermes sp. Photo credit: Katja Schulz, Rock Creek Park, Washington, DC, USA, published under 
Creative Commons Licence.

http://Creative Commons Licence
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members. Mirex, a dechlorane impregnated 
wood, was among the first methods developed for 
baiting, during the 1960s. While Mirex successfully 
suppressed termite infestations as observed by 
decline in number of infested baits in treated plots, 
few monitoring bait stations remained active with 
termite infestations. Despite being slow acting and 
non-repellent, the ineffectiveness of Mirex baits in 
achieving colony elimination was not known at this 
point of time. 

METABOLIC INHIBITORS AS BAIT TOXICANTS 
(1980S)
By the 1980s, laboratory studies had identified 
many other slow-acting, non-repellent toxicants 
such as hydramethylnon, avermectin, sulfuramid, 
and A-9248 that are classified as metabolic 
inhibitors. Despite higher efficiency, field trials 
with hydramethylnon, A9248, or sulfuramid, 
however, only resulted in the suppression of baited 
C. formosanus termites and even after a year of 
continuous baiting, no colony elimination was 
observed. This result resembled the Mirex studies. 
Su and colleauges (1995) later concluded that the 
failures were due to ‘dose-dependent lethal time’.

DOSE-DEPENDENT LETHAL TIME
Despite being slow-acting (at a laboratory tested 
concentration) and non-repellent, lethal times 

(the time required to kill a termite) for metabolic 
inhibitors depends on the dose ingested by the 
termites (i.e. individuals who ingest larger doses are 
killed faster and vice-versa). Toxicant concentration 
in baits can be made to be non-repellent (or 
acceptable) to termites, but the amount of bait 
consumed cannot be manipulated (Su 2019). As 
such, individuals consuming a large quantity of 
these metabolic inhibitors may have been killed too 
quickly to satisfy the slow-acting requirement for 
colony elimination.

CHITIN SYNTHESIS INHIBITORS (1990S)
Lessons learned, the focus shifted in finding bait 
toxicants that are ‘lethal time dose independent’, 
while being slow acting and non-repellent at the 
same time. Insect growth regulators (IGR) offered 
this solution. Chitin-synthesis inhibitors (CSI) are 
a type of IGR that interrupts the termite moulting 
process. Termites ingesting a lethal dose are not 
affected until onset of ecdysis (moulting) and this 
time can be as long as 45 days (the ‘intermoult’ 
time) for C. formosanus. This time duration is long 
enough for the majority of foragers to feed directly 
on baits and to distribute the CSI to nestmates. Su 
and Scheffran (1993) reported the potential of a CSI, 
hexaflumuron, as a bait toxicant, and after several 
months baiting, all baited colonies were successfully 
eliminated (Su 1994). This marked the development 
of the first successful commercial termite bait using a 

CSI in achieving termite 
colony elimination. 

WHY ARE CSIS THE 
MOST SUCCESSFUL 
INSECTICIDES 
FOR COLONY 
ELIMINATION?
CSIs satisfy the three 
attributes of an effective 
bait system: 1) slow-
acting, 2) non-repellent, 
and 3) lethal-dose 
independent. Most 
importantly, a recent 
discovery found that 
termite workers move 
back to the central 
nest in order to moult. 
Hence, CSIs affected 
termites dying in the 
royal chamber would 
induce the royal pair 
to move away from 
cadavers, only to be 
surrounded by another 
group of CSIs affected 

Reticulitermes flavipes. Photo credit: Judy Gallagher, Julie Metz Wetlands, 
Woodbridge, Virginia, USA, published under Creative Commons License.

https://www.flickr.com/photos/52450054@N04/33147686808/in/photolist-244FxsD-odMJH5-Sv9yrw-2dLwB4Y-RKPD4T-nKwpFs-244Fxq4-244FxoR-nMgQ36-nPmnNH
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of baits stations, as well as by using attractants to 
reduce the interception time. Phagostimulants may 
be incorporated to shorten bait toxicant acquisition 
time, whereas moult-accelerating active substances 
such as ecdysteroids and ecdysone agonists, can be 
used to speed up the elimination process. 

*A more comprehensive review of this topic can be 
read from: Su N-Y. (2019). Development of baits for 
population management of subterranean termites. 
Annual Reviews of Entomology 64, 7.1-7.16.
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termites and subsequent cadavers. This forces royal 
pairs moving again and again until the entire colony 
collapses (Kakkar et al. 2018). This feature is unique to 
CSIs and explains why baits using these compounds 
have proven successful in eliminating termite 
colonies.

COMMERCIAL BAITS AND EVOLVING 
TECHNOLOGY
The ‘dual step’ monitoring-baiting protocol was 
adopted by the Sentricon system, which was 
first commercialized in 1995. Using an evaluation 
protocol developed by Lai (1977), during 1995-2003, 
34 field studies were undertaken with hexaflumuron 
and 96% (158 of 165) of colonies baited were 
eliminated. This covered 13 species of subterranean 
termites in the USA and seven other countries (Su 
2003, Su 2019). 

Early termite bait products contained metabolic 
inhibitors such as sulfuramid (FirstLine) and 
hydramethylnon (Subterfuge). Currently, only CSIs 
are used in commercial baits in the USA, including 
noviflumuron (Sentricon), diflubenzuron (Advance, 
Isopthor), hexaflumuron (Shatter, Terminate), and 
novaluron (Trelona). In Australia and Asia, CSIs baits 
that uses hexaflumuron (Sentricon), chlorfluazuron 
(Exterra), and bistrifluron (Xterm) are available. 
Initially in the form of in-ground bait stations, above 
ground bait stations are also commercially available 
for use indoors. More durable baits such as Sentricon 
Recruit HD and Trelona ATBS have been formulated 
with the former displayed a very long-lasting active 
ingredient in the bait matrix, which can be placed 
in the soil for at least five years (Eger et al. 2014). This 
technology was created to bypass the monitoring 
step in the conventional baiting approach.

THE FUTURE OF BAITING SYSTEMS
Baiting systems are undoubtedly one of the 
greenest solutions in eliminating subterranean 
termite infestations. While the conventional 
termite management business model protects 
a house within the contract, control efforts do 
not extend beyond the property boundary. Area 
wide management of insect pests are deemed 
more efficient than site specific efforts, but often 
disregarded especially due to the feasibility and high 
cost associated in conducting the project. 

Future business models should incorporate joint 
efforts from private and public sectors in targeting 
wide scale approach of termite management. 
Baiting systems also face challenges in terms of 
time taken to achieve colony elimination due to 
the slow acting properties of CSIs. This may be 
overcome by increasing the number and/or size 
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