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Abstracl. Resistance to phosphine was characterised in strains or rice weevil, Sirophilus oryzae, and the psocids
Liposcelis entomophila and L. decolor from China and Australia. Mixed-age cultures (containing all life stages) of
insects were tested using a flow-through apparatus. The criterion of response was 'time to population extinction'
defined as the exposure period, in days, at which 100% mortality of adults and no live progeny were achieved. Chinese
S. oryzae took 11 and 7 days for population extinction at 200 and.700 ppm phosphine, respectively, compared with the
Ausmlian strain, which was controlled in 7 and 5 days, respectively. Similarly, the Chinese strains oCL. enfornophila
and L. decolor were generally more difficult to control than the corresponding Australian strains. The Chinese strains
of L. decolor showed resistance levels stronger than any grain storage insect pest species so far detected in Australia.
This research allows us to evaluate the likely significance of potential new resistance to the Australian grain industry
and to prepare effective fumigation dosages and resistance management strategies to combat new strong resistances
before they emerge here.

Phosphine has been the leading grain disinfestant for
decades in Australia and Asian countries such as China,
India, Indonesia, the Philippines and Vietnam, where up to
80% of the harvested grain is treated with this fumigant.
Due to the combined advantages of low cost, ease of use
and acceptance as a residue-free treatment, it is likely that
most countries will continue to rely on phosphine as the
major tool used to manage insect pests of stored grain for
the foreseeable future (Collins et al. 2001). In recent
years, however, the sustained viability of phosphine has
been challenged by the development of resistance in
several pest species in the AustraliadAsian region (Pike
1994; Sayaboc and Gibe 1997; Collins 1998; Daglish and
Bengston 1998; Bengston et al. 1999; Cao et al. 1999b.
2003; Rajendran 1999; Collins et al. 2001; Nayak et al.
2002). Some Asian insect strains, specifically those from
China, have developed stronger levels of resistance to
phosphine than resistant strains detected in Australia (Ren
et al. 1994; Daglish and Bengston 1998; Bengston et al.
1999; Zeng 1999). Collaborative research, supported by
the Australian Centre for International Agricultural
Research, between the Queensland Department of
Primary Industries (QDPI) and p a m e r organisations in
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China, has focused on several aspects of phosphine resistance and its management in stored grain pests common to
both countries (Daglish and Bengston 1998; Bengston et
al. 1999; Cao et al. 1999a,b,c; Daglish et al. 2002). We are
interested in working with China because the Chinese
have been using phosphine intensively for much longer
than we have in Australia. Examining the development of
phosphine resistance in China is like looking into the
future at what is likely to happen in Australia In this
paper, we compare resistance levels detected in the rice
weevil, Sitophilus o y z a e (L.), and two psocid pests,
Liposcelis entomophila (Enderlein) and L. decolor
(Pearman), from Auspalia with respective resistant strains
from China. W; also suggest fumigation protocols to
control them. The rice weevil is already a major pest of
stored grain in Australia, particularly in the north-east of
the grain belt. The two psocid species are a serious
problem for the central storage system in many areas of
Australia, particularly at export terminals. We have
imported under quarantine a rice weevil strain from China,
which Chinese scientists claim has very high resistance to
phosphine. In this paper, we present a preliminary evaluation of this resistance. In'addition, we compare results of
assays of phosphine-resistaht psocids done in China with
results of tests of resistan& undertaken on Australian
strains.

