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Abstract
In the eastern United States, there are nine species of subterranean termites in three genera: Reticulitermes 
(six species), Coptotermes (two species), and Prorhinotermes (one species). These species serve as important 
ecological players by decomposing cellulose material, and some are important structural pests. Many of these 
species are dif�cult to discriminate morphologically and require examining the reproductive or soldier castes, 
which can be dif�cult to collect. While some genetic tools have been developed for species identi�cation, they 
are often expensive and time-consuming. To help facilitate identi�cation, we developed a more cost-effective 
and rapid genetic method to identify Reticulitermes species by screening 10 PCR primers that ampli�ed inter-
simple sequence repeats (ISSRs) in other termite species. From these, one primer was ampli�ed in all �ve 
focal Reticulitermes species and contained conserved, species-speci�c fragments. We further screened this 
identi�cation method on samples of each species covering a diversity of mitochondrial DNA haplotypes and lo-
calities. This identi�cation method utilizing ISSRs can be used to quickly identify �ve species of Reticulitermes 
subterranean termites in the eastern United States in a matter of hours, providing a useful technique for pest 
management as well as future ecological research.
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Subterranean termites are both important ecological players and major 
economic pests. In the United States, there are 12 recognized species 
of subterranean termites, two of which are invasive (Krishna et� al. 
2013). In the eastern United States, there are six recognized species of 
Reticulitermes: R.��avipes (Kollar), R.�hageni Banks, R.�malletei Howard 
and Clement, R.�nelsonae Lim and Forschler, R.�tibialis (Banks), and 
R.�virginicus (Banks) (Fig. 1). Three of these species, R.��avipes, R.�tibi-
alis, and R.� virginicus, along with the western subterranean termite, 
R.�hesperus (Banks), and the invasive Formosan subterranean termite, 
Coptotermes formosanus Shiraki (Blattodea: Rhinotermitidae) account 
for 90% of termite control business in the United States (Forschler and 
Lewis 1997). Americans spend approximately $11 billion USD annually 
for the prevention, treatment, and repair of termite damage (Su 2002).

Identi�cation is the �rst step to successfully control termites. 
While some genera are relatively simple to distinguish from each 

other, species within Reticulitermes and Coptotermes are dif�cult 
to identify morphologically. Alates are the most morphologically 
distinct caste but are only abundant seasonally when they swarm 
for several days. Soldier morphology can be used to distinguish spe-
cies (Scheffrahn and Su 1994), but they are a small fraction of the 
colony (1�10%) for most species (Haverty 1977). Workers do not 
have readily discernable species-speci�c characteristics, and are only 
genera-speci�c within the Rhinotermitidae from dentation (Ahmad 
1950), and thus are not generally used for morphological species 
identi�cation.

Subterranean termite identi�cation currently relies on morpho-
logical keys, cuticular hydrocarbon (CHC) pro�ling, and genetic 
methods. Initially, dichotomous keys were developed for soldiers 
and alates (Banks and Snyder 1920, Snyder 1954, Weesner 1965, 
Scheffrahn and Su 1994). Additionally, an online lucid key was 
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created for the species in the state of Georgia (Lim 2011). However, 
a minimum of six alates or up to 29 soldiers per colony are needed 
to obtain 95% con�dence levels for morphological species identi�ca-
tion (King et�al. 2007, Lim and Forschler 2012). CHCs have also been 
used to identify species and lineages (Howard and Blomquist 1982; 
Cl�ment et�al. 1986; Haverty et�al. 1991, 1996, 1999; Haverty and 

Nelson 1997; Page et�al. 2002; Copren et�al. 2005), but variation in 
CHC pro�les between colonies and species can be dif�cult to distin-
guish. DNA sequencing has also been used to identify species (Austin 
et� al. 2004, Foster et� al. 2004). As with all genetic methods, this 
technique can be applied to any caste including workers. Szalanski 
et�al. (2003) developed a method using restriction fragment length 

Fig. 1.  Range map of Reticulitermes species based on in-house databases (A. L.�Szalanski, unpublished data; E.�L. Vargo, unpublished data) and literature records 
(ClØment et�al. 1986, Ye et�al. 2004, Austin et�al. 2007, Pinzon and Houseman 2009, Lim and Forschler 2012, Arango 2015, Arango et�al. 2015, Hyseni and Garrick 
2019). Dots indicate sampling for this study.
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