Proceedings of the Fifth International Conference on Urban Pests
Chow-Yang Lee and Wiliam H. Robinson (editors), 2005.
Printed by Perniagaan Ph'ng @ P& Y Design Network, Malaysia.

IMPACT OF SEASONAL TEMPERATURESAND RELATIVE
HUMIDITY ON CELLULOSE CONSUMPTION BY
RETICULITERMESFLAVIPESAND RETICULITERMESVIRGINICUS
(ISOPTERA: RHINOTERMITIDAE)

IIDHAM S. HARAHAP, IERIC P. BENSON, IPATRICIA A. ZUNGOLI
AND 2HOKE S. HILL JR.

1Department of Entomology, Soil, and Plant Sciences, Clemson University, Clemson, South Caroling, USA
2Department of Applied Economics and Statistics, Clemson University, Clemson, South Carolina, USA

Abstract The influence of seasonal ground temperature and relative humidity on cellulose consumption by two native
subterranean termite species was evaluated in South Carolina, USA. Seven colonies of Reticulitermes flavipes Kollar
and six colonies of R. virginicus (Banks) were studied. In-ground plastic bucket stations containing cardboard rolls were
equipped with electronic data loggers to record daily temperature and relative humidity. Consumption data and number
of termitesin cardboard rolls were recorded every one or two weeks, depending on termite activity, and correlated with
temperature and relative humidity data. Ground temperature 1 m away from bucket stations (10 cm deep) showed the
highest correlation with consumption. Relative humidity recorded from all R. flavipes bucket stations was above 80%,
whilerelative humidity in two R. virginicus bucket stations reached alow of 30% during winter months. Peak consumption
and the number of termites in cardboard rolls were highest during summer and lowest during winter. Consumption
patterns for both species were not statistically different. The number of R. virginicus collected was often twice as many
as R. flavipes, resulting in approximately twice as much cardboard being consumed by R. virginicus. Two R. virginicus
colonies were active below 40% relative humidity during cool months, while R. flavipes colonies were inactive. Predictive
models of consumption as related to ground temperature and relative humidities for R. flavipes and R. virginicus.
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INTRODUCTION

Seasonal changes of temperature and relative humidity play an important role in termite biology and behavior.
Temperature has a strong influence on termite foraging and seasonal activities (Potter, 2004; Evans and Gleeson,
2001), even though termites can, to a point, regulate temperature and moisture within their nests. Delaplane
(1991) stated that subterranean termite foraging behavior is seasonal. Subterranean termites will not forage
in areas where soil surface temperatures are either too hot or too cold (Haverty et al., 1974; LaFage et d., 1976;
Smith and Rust, 1994). Lenz and Evans (2002) stated that daily and seasonal changes in foraging activity of
subterranean termites are still not well known, but their subterranean habit is widely assumed to reduce adverse
effects of weather.

Feeding activity is an important aspect of devel oping management strategies for termites, especially when
using baiting systems. By their behavior, subterranean termites are a cryptic threat to structures that can result
in significant damage. Feeding behavior of termites in the genus Reticulitermes has a greater impact on the
environment and human economy than that of most other animals in the USA (Waller, 1991). Determining
consumption amounts and patterns by Reticulitermes species can be complex because feeding may be influenced
by factors associated with the colony, the environment, the food source or by interactions among these factors
(Waller, 1991). Feeding also may be affected by caste ratio (Delaplane, 1991), the presence of competitors and
predators, or through abiotic effects such as temperature (Smythe and Williams, 1972).

Additional knowledge about the effects of seasonal conditions on termite behavior and biology isimportant
when devel oping improved control methods. The objective of thisfield experiment was to determine if cellulose
consumption by two native species of subterranean termites in the United States, Reticulitermes flavipes and
R. virginicus, was impacted by seasona changes of ground temperature and relative humidity. The hypothesis
was that seasonal changes of ground temperature and relative humidity influence cellulose consumption by
R. flavipes and R. virginicus.









