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Abstract Subterranean termites of the genus Reticulitermesplay acritical role in decomposition of dead
wood in natural ecosystems. But in urban areas they are pests that cause serious damage. Reticulitermes
santonensis Feytaud is found in distinct areas in Paris (France). More than half the neighborhoods
(arrondissements) have this pest in buildings aswell asin trees along streets. Our understanding of how
coloniesand populations are organized isfundamental to controlling these pestsin atargeted and efficient
manner. Preliminary results are presented regarding the colony genetic structure of R. santonensisin Paris,
using the technique of molecular marker genotyping. Inferences of colony social organization based on the
genotype of workers suggest that all colonieswere headed by numerous replacement reproductivesinbred
for at |east three generations. Future work with more colonies over both smaller and bigger spatial scalesis
necessary to advance our knowledge of R. santonensis colony and population structurein urban areas. Its
distribution in natural habitatsisvery small and localized (western France), whereas distant cities are
infested in France and in Germany (Hamburg). We will also try to understand how such a species can
spread and adapt to urban environments. Another area of study will concern the origin of thisspeciesin
Europe.
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INTRODUCTION

Subterranean termites of the genus Reticulitermes are useful components of natural wood-
land ecosystems in temperate zones. Reticulitermes santonensis Feytaud has a “natural” distribu-
tion very localized in southwestern France (Clément et a., 2001). But this species causes serious
damage in urban areas, especially in Paris where it has been present for a few decades. The
presence of R. santonensis in Paris was first reported in 1945 in a private garden in the 16"
arrondissement (ardt). But it was officially noticed by C. Noirot in 1953 near the origina sight-
ing. This termite has spread and currently infests more than half of the arrondissements in the
city. Buildings are mainly infested but trees along streets have been observed to be attacked by
termites since 1993. Between 1994 and 1995, treatment using baits considerably decreased the
presence of termites attacking live trees in a Parisian street (Lohou et a., 1997). However, a better
understanding of how colonies and populations are organized is necessary to control these pests
in a targeted and efficient manner. Indeed, Reticulitermes spp. have a cryptic life and foraging
habits that make their socia structure difficult to determine. Moreover, R. santonensis societies
are known to be open, i.e., do not show inter-colonial aggression, so that they may form a vast
underground network (Clément, 1986; Clément and Lange, 1984; Clément et al., 1988).

The city of Paris is collaborating with the CNRS (Centre National de la Recherche
Scientifique) to support a Ph.D. project to investigate the colony and population genetic structure
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of R. santonensis. This fundamenta research is being conducted with the am of helping to man-
age infestations of this species. Using polymorphic genetic markers we now provide a prelimi-
nary study of colony structure of R. santonensis.

MATERIALS and METHODS

Sample Collection

In Paris (France), workers of R. santonensis were collected from seven collection points
(Figure 1): three in the cdllars of buildings of the 8" ardt (8A, 8B, 8C); four others on alignment
trees while termites foraged under gdleries: one in the 17" ardt (17A) and three in the 13" ardt
(13A, 13B, and 13C). Two other urban collections were made, in Créteil CRE7 (Va-de-Marne)
under a wood footbridge, and in Joué-les-Tours JO1 (Indre-et-Loire) in a stump, these towns
located 12 and 210 km from the center of Paris, respectively. A collection point from the forest of
Olonnes OL (Vendée) was aso collected in order to have a sampling point far from Paris (400
km).

MicrosatelliteAnalysis

Genomic DNA was extracted from twenty individuas for each callection point using DNeasy
Tissue Kit (Qiagen). Five microsatellite markers (tri-nucleotide) previously developed for
R. flavipes (Vargo, 2000) were used here: Rf1-3, Rf11-1, Rf11-2, Rf15-2, and Rf6-1. All loci
were amplified as described in Vargo (2000). For electrophoresis, the PCR amplified samples
were run on 6.5% polyacrylamide gels using a LiCor DNA Sequencer. Analysis of gels was
performed using GeneProfiler™ (Scanalytics, Inc.). Allele size was determined by comparison
with standards.

Data Analysis

Relatedness values were calculated using the program Relatedness 5.00 (Queller and
Goodnight, 1989). All groups were weighted equaly, and the standard error estimates of intracolony
relatedness obtained by jackknifing over loci. F-statistics were calculated using Genetic Data
Anaysis version 1.1 (Lewis and Zaykin, 2000).

RESULTS

Distribution Of TermitesIn Paris

A map of infested buildings in Paris is shown in Figure 1. There is a high diversity in the
degree of infestation among attacked districts, counted by the number of infested buildings. The
17" ardt is the most attacked district with 358 infested buildings reported since 1966. The area of
termite infestation is patchy: infested areas are separated by others currently known to be
unattacked. Regarding trees in the urban environment, no trees in parks are attacked by termites,
unlike trees along streets. The distribution of streets having infested trees overlaps with that of
infested buildings (not shown in Figure 1).

Colony Organization

All microsatellite loci were polymorphic, with 4 to 10 alleles per locus (Table 1). From the
ten collection sites, termites collected at the three sampling points of the 8" ardt were considered
to be part of a single colony (renamed 8ABC), because of a match between worker aleles and
genotypes, and a low F.; value, which measured genetic differentiation between these three col-
lection points (not reported here). In the same way, 13A and 13B were grouped together as 13AB.
Therefore, seven colonies could be genetically anayzed. Among them, two (8ABC and 17A) had
more than four alleles (respectively 5 and 6 aleles) at the most polymorphic locus Rf6-1. More-






