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Nesting behaviour, life history and description of the mature
larva of the beetle predator, Podagritus parrotti Leclercq
(Hymenoptera: Sphecidae: Crabroninae)

A. C. Harris*

Podagritus parrotti nests have 1-15 cells and, in the North Island at least, are provisioned
entirely with Adoxia vulgaris (Coleoptera: Chrysomelidae). Rate of nest provisioning is
recorded. Nest structure, the egg, the unusual cocoon studded with beetle elytra, and the final
instar larva, are described for the first time.
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INTRODUCTION
Although Podagritus Spinola species outside New Zealand have previously been recorded
preying only on Diptera (Bohart & Menke 1976), the six New Zealand Podagritus species
are surprisingly diverse in their prey preferences (Harris 1994). Except for P. parrotti
Leclercq, which preys solely on beetles, hosts for New Zealand Podagritus species comprise
a very wide range of Diptera, including many species of greatly differing size in a large
number of unrelated families (Harris 1994 appendix pp. 66-67; Harris 1995). P. albipes
(Smith) not uncommonly includes adult aquatic insects (mostly Plecoptera, Ephemeroptera
and Trichoptera) as well as Diptera in its nest cells, especially when nesting near streams and
rivers. At Blue Stream, Mt Cook National Park, P. albipes and P. cora (Cameron) were
observed to prey entirely on adult aquatic insects - mostly Ephemeroptera and Trichoptera
(Harris 1990). In the light of this lack of prey specificity in related species, the extreme
monophagy exhibited by P. parrotti seemed unusual and worthy of further investigation.

Prior to this study, every P. parrotti nest I had examined (or observed being provisioned)
since 1971 throughout the entire North Island had been stocked with only a single prey
species, Adoxia vulgaris Broun (Chrysomelidae: Galerucinae). Consequently, in November
1997,1 made a short study of the P. parrotti life history, its general bionomics, checked the
contents of many nest cells and examined the mature larva.

The sphecid subfamilies Crabroninae and Larrinae can be separated readily on adult, but
not on larval, characters. The New World, beetle-using, larrine genus Bothynostethus, thought
to be close to the Larrinae-Crabroninae bifurcation, shares sufficient adult characters with
Crabroninae to be regarded as a bridging genus (Bohart & Menke 1976). Entomognathus, in
the Crabroninae, is considered to be close to the base of that subfamily. Both genera prey on
galerucine Chrysomelidae. Wasp specialists have consequently compared larvae of
Bothynostethus and Entomognathus (e.g., Kurczewski & Evans 1972). It was thought that a
comparison of the larva of P. parrotti with larvae of those genera might prove to be
interesting.

This is the first description of the life history and immature stages of & Podagritus species.
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Fig. 1 P. parrotti nest entrance and marker flag
Fig. 2 Part of a nesting aggregation of 72 females. There are ten marked, and seven unmarked nests
in this photograph The flags in Fig 1 and 2 are approx. 1 cm x 1 cm.

METHODS
Nests were carefully excavated with the assistance of a knife, water-colour paintbrush and
forceps. Cell contents were removed into small vials into which earth had been pressed, with
a small cavity in the centre. Host beetles supporting eggs were very carefully removed, and
placed on the pressed earth in the vial together with the rest of the cell's contents. These were
kept in a warming cupboard until the larva finished feeding. The mature larva was then
placed into van Emden's larval fixative for 24 hours, then transferred to 70% ethanol, with a
change of 70% alcohol after a further 24 hours. Life history stages were photographed in the
container.

To record provisioning of nests, masking tape, toothpicks and a non-fade ball point pen
were taken, between November 2-24 1997, to a bank in the Karori cemetery supporting a
nesting aggregation. The Karori Cemetery is adjacent to Wilton's Bush, the type locality of
P. parrotti, where no nesting individuals have been seen in the last 10 years.

A stop-watch was positioned at the foot of the bank. When a wasp flew into its nest, a 2 cm
section of masking tape was folded double, back to back around a toothpick to make a flag
(Fig. 1). A " 1 " was written rapidly on the flag and the time of the wasp's entry noted beside
"nest no. 1." in a note book. When the wasp flew out, the time was recorded. The procedure
was repeated for the next wasp to enter a burrow, a "2" being written onto its flag. As
subsequent wasps entered their nests, more flags were added and numbered in sequence, the
times of entry and exit being recorded in the field note book beside the nest numbers (Fig. 2).
I kept 19 nests under continuous observation as recorded under Nest site 4 below. Although
72 females nested closely together in that aggregation in an area measuring about 2 m wide
by 1.6 m high, it proved impossible to watch more than 19 nests simultaneously.

RESULTS
Ecology and biology of P. parrotti

Nest sites: Throughout New Zealand, nests are made in relatively moist, although well-
drained, clay soils, apparently never in sand. Typical sites are exposed areas without vegetation


