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ABSTRACT

The published information regarding the bilology and pest status

of Graphognathus leucoloma Boheman is summarized.

A study was made of egg development at temperatures ranging from
b to 3?.600 and relative humidities ranging from 0 to 100%. Egg hatch
was frequently very low and showed considerable variability. Median
duration of development ranged from about 14 days at 31.5°C to 95-97
days at 1530. with the developmental-hatching threshold between 12.71
and 15.530. Sub-threshold temperatures were lethal. Virtually no
hateching occurred below 100% HH but the eggs could withstand considerable
dessication and Would hatch when moistened. Possible effects of humidity
on the duration of developuent and of parental age on egg viability are
also discussed. Some reasons for the very low egg viability are
suggested, along with modirications to the experimental design to elim-

inate then.

Studies were made of adult and pupal size, and of longevity, pre-
oviposition period and reproductive cutput. Soue reasons for unexpect-

edly low fecundity and long pre-cviposition period are discussed.

The structure of the egg envelopes and the cement in which the
egizs are laid was studied, using scanning and transmission electron
microscopy, and Nomarski differential interference microscopy. A histo-
chemical study of these structures, supplemented by some simple chemical
tests, was also nade, to elucidate in part their composition. The
chorion is %-9um thick and composed entirely of protein; some 250,000
aeropyles are scattered over the surface, and its structure is such
that it could probably act as a plastron when the egg is submerged.
There is no micropyle. isulphide linkapges are probably important in
the structure of the chorion, as in many other species, but unlike other
beetles so far studied, no crystalline proteins were found. The vite-
lline membrane was found to be a three-layered structure 0.3-0.5um thick
composed of protein and acid mucopolysaccharides, and to be highly
resistant to chemical attack. Waterproofing is probably provided by a
layer of lipid on the outer surface of the vitelline membrane. The
cement was found to be a complex, variable and heterogeneous mixture of
protein and up to five acid mucopolysaccharides, which is unlike that
of any other species reported. Some possible functions of the cement

and the significance of its composition are suggested.



A note on the citation of publications, and the referral to species

and their systematic status.

Any publication by three joint authors is cited in full the first
time it is referred to and thereafter is abbreviated to the form:
senior author et al. Publications with more than three joint authors
are cited in the form: senior author et al. each time they are cited,
including the first. The specific name of any organism is given in
full only cn the first time it is referred to, and the names of insect

species and genera and their taxonomic status are listed in Appendix
Five.
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CHAPTER il

I IS AR S EEE o
Liley e WU AL LA

1.1 CalGIiS D CCCULLLLIs

The white~frinjed weevil, Grapi

(&)

natins leucolons Bohenan (Coleoptera,

Curculionidae, ””auua“uvlnac), s a rative ol Scuta Anerica, where it
occurs in Arpentina, Brazil, Chile, Feru and Uru uvay (Berry, 1947; Youns
et al., 1550). ts kiown rane now incliudes rnany south-ecastern states of
the U.S.A. as far north as Laryland (Anonyious, 1969), all five nmainland
Australian states (Chadwiciz, 1970), Souta Africa (Joubert, 1951) aad

New Zealand. In lew Zealané, G. leucolora was found in Worthland in 1944,

vhere it was Dbelieved to have been introducced with American war eguipment
about 1940 (Coettier, 1902), but it now occurs throu hout toe Hortn Island
and has been found in iielson (Perrott, 1UuM) and Ashburten (L.ay, 197Y5) in

the Soutl: Island.

Buchanan (1J%¢) reco_nised turee succlies of urapho natnus G, leucolona,

G. pere rinus and G alnor, and six Yaces of §. leucolona, of whieh five

occur in thic U.S.A. Cnly Ge. lLeucolo.n Lo roeowided outside lortn and

Soutly derica, sut no detuils re ardin: stralng ap

war Lo have been

published.





