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The effect of temperature on the development and survival of
Agasicles hygrophila Selman & Vogt (Coleoptera: Chrysomelidae), a
biological control agent for alligator weed (Alternanthera philoxeroides)
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Abstract Agasicles hygrophila was introduced
into New Zealand in 1982 for the biological control
of alligator weed, Alternanthera philoxeroides. The
optimum temperature for A. hygrophila development
was 27-30°C where development time was 19-20
days. Mortality was lowest (13-14%) at tempera-
tures between 23-25°C. The estimated lower devel-
opment threshold for 4. hygrophila was 13.3°C.
Adult beetles reared at 23-27°C were heavier than
those reared at 15-20°C and 30°C, and females were
heavier than males. There was significant mortality
of adults during exposure to low temperatures. Mor-
tality was 92% for adults exposed for four weeks at
10°C and 70% for adults exposed for 12 weeks at
15°C. The number of eggs laid subsequently de-
creased as the time adults were exposed to chilling
was increased. Viability decreased as the tempera-
ture to which adults were exposed was lowered, and
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with increased chilling time. Females survived
longer than males when chilled at 10° and 15°C. All
adults died when chilled for 13 h at -8°C; at 2° and
—4°C there was high adult survival, but the viability
of eggs laid was low. These results suggest the over-
wintering capacity of A. hygrophila is much reduced
when exposed to temperatures of 15°C and below.
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INTRODUCTION

Alligator weed (Alternanthera philoxeroides (Mart.)
Griseb.) is a stoloniferous, emergent, aquatic herb,
which not only infests waterways but also grows as
a terrestrial plant in ecosystems ranging from almost
arid to swampy conditions. It is distributed from
North Cape to the Waikato River in the North Island
of New Zealand, and it appears to be spreading
southwards (C. Stewart unpublished survey). Alli-
gator weed is problematic for several reasons. Inter-
woven mats restrict traffic in navigable waterways,
and limit fishing, swimming and other recreational
uses of lakes, rivers and streams (Spencer & Coulson
1976). In farming areas, weed mats make it difficult
for stock to reach drinking water in ponds and
streams. This leads to tramping, pugging and dete-
rioration of bank edges, which in turn allows other
weeds to colonise (Philip et al. 1988). Drainage and
irrigation canals become blocked with alligator
weed, which increases the chance of flooding
(Coulson 1977). Over time, enclosed water bodies
become swamps covered with vegetation, and as the
monospecific alligator weed community ages, other
plants invade and grow within the alligator weed
mat. Because alligator weed is such a highly com-
petitive plant, it is able to displace natural aquatic
vegetation, and in pasture it displaces more desirable
plant species (Julien 1981). Native swamps in New
Zealand, such as the internationally recognised






