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ABSTRACT

Adult females, or last instar nymphs, of Liposcelis hostrychophilus were kept on
food containing 0,1 to 1,000 ppm of methoprene or ethyl 2-(4-( (1,4-dioxaspiro(4,5)dec6-yl) methyl ) phenoxy) ethoxy carhamate (W 328), Their F I progeny were counted.
Methoprene inhibited the development of the F I generation at a concentration of
1,000 ppm; no nymphs completed their metamorphosis to the adult stage. The colonies
fed with food containing lower concentrations of methoprene did not differ from the
reference populations, The psocids were markedly more susceptihle to W 328 than to
methoprene : 1 ppm completely inhibited the development of last instar nymphs into
adults. As little as 0.1 ppm was sufficient to cause defects in adult pigmentation and in
the sculpture of the cuticle.

INTRODUCTION

The effect of juvenoids has been tested on a numher of stored-product pests (e.g.
Strong and Diekman, 1973; Silhacek and Oherlander, 1975; Baker and Lum, 1976; Amos
et aI., 1977; Mian and MuIla, 1982; Edwards and Short, 1984; Klein and Burkholder,
1984; Benezet and Helms, 1985; Vick et aI., 1985; Fava, 1987). However, the efficacy of
juvenoids on synanthropic psocids has not been investigated, though many of them,
particulary the very common parthenogenetic species Liposcelis h~strychophilus
Badonnel, 1931, are associated with stored products, food- processing factories and
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grain

stores.
We therefore decided to test the susceptibility of 1,. bostrychophilus to two
compounds with juvenile hormone activity. One of them was methoprene,
manufactured by the Research Institute of Organic Syntheses in Pardubice,
Czechoslovakia. The other chemical was the compound W 328, or ethyl 2-(4-( (l,4dioxaspiro (4.5)dec-6-yl) methyl ) phenoxy) ethoxy carbamate, a new juvenoid first
synthesized in Czechoslovakia, also at the above-mentioned institute.

MATERIALS AND METHODS
The experimental individuals of 1,. bostrychophilus were obtained from a longestablished laboratory culture maintained on wheat germ at 27°C and 75 % RH.
All experiments were
simple tests of the influence of juvenoids contained in
food upon the rate of increase of pupulations in small laboratory colonies. Groups of
5 last-instar nymphs (I to 2 days before ecdysis) or 5 adults (I to 3 days old) were used
as colony founders. Each group was tranferred to a 25 ml wide-mouth glass container,
which contained 2 g of experimental food, and which was closed with a rubber
stopper pierced by a glass tube that was covered by gauze across its inner end.
The food consisted of a standard sterilized insect rearing diet composed of
ground soft wheat (cv. Sparta), ground oat flakes and dried brewer's yeast, in the
ratio 5 : 5 : I, to which one of the tested juvenoids was added at concentrations of 0.1;
I; 10; 100; or 1,000 ppm. The experimental foods were prepared as follows. The
appropriate amount of pure juvenoid was dissolved in I ml of acetone (analytical
grade, freshly re-distilled), and further diluted with 50 ml of diethyl ether
(analytical grade). The final solution was then mixed with 100 g of the standard diet.
This mixture was placed in a fume cupboard for 24 hours, being stirred occasionally
to let all residues of the ether and acetone evaporate. In the case of the reference
food (untreated control), only acetone and diethyl ether were applied.
Each treatment was replicated five times. The
climatized container at 27°C and 75 % RH. After 45
(adult females and nymphs) were extracted from the
Berlese funnels and counted. Microscopic slides of
morphological malformations were also made for each

tests were carried out in a
days the resulting FI progeny
remaining food with help of
adults and nymphs to study
treatment.

RESULTS
The effect of methoprene on the populations of 1,. bostrychophilus is shown in
Fig.1. The ·colonies fed with food containing 100 ppm or less of methoprene did not
differ from
reference colonies
in population density.
However,
certain
morphological changes were noticed in the adults treated with 100 ppm. Their
antennal segments lacked annular ridges, thus resembling nymphal antennae. The
concentration of 1,000 ppm inhibited full development of the F I generation. No
nymphs completed their metamorphosis to the adult stage and the number of nymphs
decreased by 30 % when compared with the control.
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Fig. 1. InfLuence of dietary methoprene upon popuLation
size in Laboratory coLonies of L. bostrychophi Lus /mean
: SEM; each coLony was founded with 5 fuLLy-grown nymphs/.

The compound W 328 (Figs 2,
3) completely inhibited the development of
nymphs into adults at concentrations as low as I or 10 ppm, irrespective of whether
the colony founders were fully-grown last instar nymphs or adult females. About one
half of the nymphs probably belonged to a supernumerary nymphal instar. They
were slightly larger than adult. females and their abdomens contained from 2 to 7
eggs. Concentrations of 100 and 1,000 ppm not only produced an absence of adults, but
nymphs were also almost completly absent. We suspect that these concentrations
were ovicidal. At the lowest concentration tested, Le. 0.1 ppm, the last instar nymphs
of the FI generation always developed into adults. However, all these adults showed
various defects in the pigmentation and sculpture of their cuticule. They had nonpigmented irregular spots on the head, thorax, and adbominal terga 8 to J(};
abdominal terga I to 7 completely lacked pigmentation, which is a condition
normally found only in the nymphs. The antenna I segments also were of nymphal
form, lacking the annular ridges.
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Fig. 2. InfLuence of dietary juvenoid W 328 upon popuLation size in Laboratory coLonies of L. bostrychophiLus
/mean ~ SEM; each coLony was founded with 5 fuLLy-grown
nymphs/.
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Fig. 3. InfLuence of dietary juvenoid W 328 upon popuLation size in Laboratory colonies of L. bostrychophtLus
/mean ~ SEM; each colony was founded with 5 aduLt
females/.
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DISCUSSION AND CONCLUSIONS
It is clean from the literature and from our experiments that the population
development of pests such as Sitophilus oryzae, Trioolium spp., Gnathocerus
cornutus, Lasioderma serricorne, Rhyzopertha dominica and Ephestia cautella is
inhibited by methoprene administered in food at
concentrations not higher than 20
ppm (e. g. Amos et al.; 1977; Hoppe, 1981; Mian and Mulla, 1982; Benezet and Helms,
1985; Vick et aI., 1985; Zuska and Cadkova, unpublished). On the other hand, Sitophilus
granarius (Edwards and Short, 1984, and references) and Plodia interpunctella
(Shilhacek and Oberlander, 1975) appear to be resistant to doses as high as 100 to 150
ppm. Our results show that even higher doses of methoprene are needed to lower the
population size of .L.. bostrychophilus.
There is still very little known about the effect of the compound W 324 upon
insects. Kodrik (1990) found that 1,000 ppm fed to nymphs of Blattella germanica was
lethal or caused serious developmental defects. In our expermiments with some
species of stored-product Coleoptera, much lower doses were found to affect the
lahoratory populations (Kucerova and Zuska, unpuhlished; Zuska and Cadkova,
unpublished). Surprisingly, a very low dose of the compound W 328 was found to
lower population density in .L.. hostrychophilus significantly.
It can he concluded that methoprene can hardly be used to control L
hostrychophilus, whereas the compound W 328 clearly suppresses populations of this
pest at very low doses.
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