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Abstract
Seven insects, Apion miniatum Germar
(Coleoptera: Apionidae), Perapion neo-
fallax (Gyll.) (Coleoptera: Apionidae),
Perapion violaceum (Kirby) (Coleoptera:
Apionidae), Coniocleonus excoriatus
Gyll. (Coleoptera: Curculionidae),
Kokujewia ectrapela Konow (Hy-
menoptera: Argidae), Dysaphis emicis
(Mimeur) (Hemiptera: Aphididae), and
Haploprocta sulcicornis (F.) (Hemiptera:
Coreidae), are proposed as potential bio-
logical control agents for Emex species in
Australia. The biology, distribution and
recorded host range of each species is re-
viewed. The host specificity assessment
of the first of these insects, Apion
miniatum, is nearing completion.

Introduction
The genus Emex probably evolved from
the genus Rumex or a shared common
Polygonaceae ancestor found in Europe.
Rumex has many species in Europe and
Emex one species, E. spinosa which is
found in the Mediterranean region. The
second Emex species, E. australis is native
to southern Africa and probably arose via
migration from north Africa and subse-
quent separation due to climatic changes
over the geological history of the African
continent. Few Rumex species are found in
southern Africa, but these may well repre-
sent the remnants of a very early cosmo-
politan distribution. A consequence is that
the genus Rumex in Europe, and E. spinosa,
have many associated herbivores (Scott
1985, Scott and Sagliocco unpublished ob-
servations) reflecting a long coevolved
history. A corollary is that E. australis, be-
ing isolated from related species and hav-
ing arisen following migration from the
source area is found with very few associ-
ated insects (Scott and Way 1990).

The objectives of the current program
of selecting biological control agents for
the control of Emex spp. are:
 • to select effective biological control

agents among the insects that have
evolved in association with E. spinosa,

• to determine which potential biological
control agents will survive southern
hemisphere conditions on E. australis,
and

• to establish the host specificity and
safety for release in Australia of the po-
tential biological control agents.

Seven insect species are under considera-
tion. Here we review progress in the as-
sessment of these species.

Apion miniatum Germar
(Coleoptera: Apionidae)
Apion miniatum is a small (3.3–4.3 mm
long) apionid weevil found throughout
Europe and the eastern Mediterranean re-
gion (Hoffmann 1958). It has been found
on Emex spinosa in Israel (Scott unpub-
lished observations), and is reported on
Rumex species in the subgenus Lapathium,
R. hydrolapathum, R. obtusifolius, and R.
conglomeratus (Hoffmann 1958), and R.
crispus (Dieckmann 1973). Rumex
thyrsoides and R. sanguineus (Hoffmann
1958) are possibly doubtful host records
given the biology of the insect. Samedov
(1963 in Ter-Minassian 1972) records the
insect in Azerbaijan on R. acetosa, R.
pulcher, Rheum and Ribes, the latter two
being unlikely host plants based on pub-
lished insect host associations in Europe.

Apion miniatum collected from Israel
complete their life cycle on E. spinosa. The
adult feeds on leaves, making small ‘shot
holes’ in the youngest leaves. The female
uses its rostrum (snout) to make a hole in
the stem or base of a petiole into which an
egg is laid. The larva completes develop-
ment inside the plant, feeding at the stem
nodes, base of the stem and the upper tap
root. Pupation occurs inside the plant.
There appears to be one generation a year
with adults emerging in late spring.
Young adults feed on E. spinosa leaves for
about two weeks before adopting a nega-
tive geotrophic behaviour (climbing up
objects) and oversummering by remaining
dormant for three to six months. Apion
miniatum can complete its life cycle on E.
australis and has been synchronized to
southern hemisphere conditions (Scott
and Yeoh unpublished observations).

Tests to determine the host specificity
of A. miniatum are nearing completion.
Emex and introduced Rumex species
(which are also biological control targets)
were suitable for development of larvae.
The insect lays eggs on native Australian
Rumex species, but survival of larvae is
considerably lower than on Emex or intro-
duced Rumex species. Eggs were found on
Antigonum and one Polygonum species
(Polygonaceae), but the larvae did not de-
velop and died in first instar. Eggs were
found on one Begonia plant (Begoniaceae),
but the larvae died in first instar. No egg
laying was observed on any of the other
non Polygonaceae. An application for au-
thorization to release A. miniatum will be
made if the results of remaining tests are
consistent with earlier results.

Perapion neofallax (Gyll.)
(Coleoptera: Apionidae)
Perapion neofallax is a small apionid weevil
which is only known from Morocco
(Krauss 1963). The adult feeds on leaves of
E. spinosa, making small ‘shot holes’ in the
youngest leaves. The female uses its ros-
trum to make a hole in the stem or base of
a petiole into which an egg is laid. The
larva completes development inside the
plant, feeding in the stem. Pupation occurs
inside the plant. There appears to be one
generation a year.

Perapion neofallax has been bred in quar-
antine under southern hemisphere condi-
tions, although few F1 adults were ob-
tained. Host specificity tests have not
started on P. neofallax.

Perapion violaceum (Kirby)
(Coleoptera: Apionidae)
This small (2.5–3.5 mm long) apionid wee-
vil is closely related to P. neofallax and has
a similar biology. Perapion violaceum is
found throughout Europe and around the
Mediterranean (Hoffmann 1958). Perapion
violaceum has been recorded from Israel
(Melamed-Madjar 1969) although not on
E. spinosa (Scott unpublished observa-
tions), whereas it is found on this plant in
Portugal (Krauss 1963). Its recorded hosts
are E. spinosa and Rumex species from the
subgenera Rumex (Rumex) and Rumex
(Acetosa), and Polygonum species. Scott
(1985) reports on preliminary tests on the
host specificity of this weevil. The species
feeds on a wide range of Rumex, including
Australian native species.

Coniocleonus excoriatus Gyll.
(Coleoptera: Curculionidae)
Coniocleonus excoriatus is a medium sized
(11–14 mm long) weevil (Hoffmann 1950).
The adult feeds on leaves of E. spinosa or
Rumex species. Larval development oc-
curs underground, outside the plant at the
junction of the stem and the upper tap
root. Pupation occurs in the soil. There
appears to be one generation a year.
Coniocleonus excoriatus is found through-
out the Mediterranean basin (Hoffmann
1950). The only recorded host plant is E.
spinosa (Julien 1981).

Adults and larvae were obtained from
Morocco and Israel and imported into
quarantine. The larvae completed devel-
opment. The adults produced eggs, but
the resulting larvae did not survive. The
eggs were laid on the soil surface near the
host plant or at the base of the stems at soil
level. The eggs were laid singly and were
covered with frass. Progress with
specificity testing C. excoriatus awaits im-
provement in the rearing techniques.

Kokujewia ectrapela Konow
(Hymenoptera: Argidae)
Kokujewia ectrapela is a medium sized
(10–12 mm long) sawfly. The biology of
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this insect has not been studied, but it is
possible to deduce gross details of the bi-
ology from related genera. The short-lived
adult probably does not take nectar or
feed from flowers. The adult female in-
serts eggs into the leaf or stem of the host
plant by using its saw-like ovipositor. The
larvae feed externally on leaves, usually
completing development on a single
plant. Pupation occurs in the soil. There
may be one to three generations per year.

Kokujewia ectrapela is recorded from Is-
rael, Turkey, Georgia, Azerbaijan and
North Ossetia (Benson 1968, Muche 1977).
Synonyms of K. ectrapela include K.
clementi Zirnbiebl and K. palestina Benson
(Benson 1954, Benson 1968). Benson
(1954) in his original description of K.
palestina notes ‘larva on ? Rumex’. The fol-
lowing year he changed the host record to
‘larvae on Emex’ (Benson 1955), and this is
repeated by Smith (1982); however Muche
(1977) in his review of Argidae gives the
host plant as Rumex. The distribution of K.
ectrapela indicates that both Rumex and
Emex are likely hosts, if there is only one
species involved (cf. Benson 1968).

Some species of Arge (Argidae) in Eu-
rope are known to cause ‘sawfly poison-
ing’ when the larvae are eaten by mam-
mals (Kannan et al. 1988). The cause of the
poisoning is a toxin, lophyrotomin, an oc-
tapeptide containing 4 D-amino acids. In
Australia this type of poisoning occurs in
Queensland from an unrelated sawfly in
the family Pergidae, Lophyrotoma
interrupta (Dadswell et al. 1985). Kokujewia
ectrapela would have to be examined for
presence of the toxin before it could be re-
leased as a biological control agent.

We were interested in this insect be-
cause a native pergid sawfly, Lophyrotoma
analis, is the only insect causing extensive
defoliation of Emex and Rumex in Aus-
tralia (Scott and Yeoh unpublished obser-
vations). Lophyrotoma analis is active
mainly in the warmer months and is usu-
ally found on introduced and native
Polygonaceae. The scarce information on
K. ectrapela suggests that it completes de-
velopment during winter. Thus the insect
would be present at the same time as Emex
species and is thus likely to cause greater
defoliation than L. analis.

Extensive searches in both Israel and
Morocco failed to find K. ectrapela (Scott
and Sagliocco unpublished observations),
excluding it from further study. Its ab-
sence is difficult to explain. It could be that
the insect’s presence when first collected
in 1945 (Benson 1954) was due to a rare
range extension from northern regions.

Dysaphis emicis (Mimeur)
(Hemiptera: Aphididae)
Dysaphis emicis is a small aphid, 1.8 to 2.0
mm long (alate viviparae – winged repro-
ductive females). Aptera (wingless forms)
have been found on roots of Emex spinosa

in March, the winged form being pro-
duced towards the end of the same month
(Mimeur 1934). The insect has also been
collected on Rumex crispus (Ilharco 1967)
and Rumex sp. (Van Harten 1974). An as-
sociation with ants has been noted by
Mimeur (1934) and Van Harten (1974).

Dysaphis emicis is known from Morocco
(Mimeur 1934), Madeira and Porto Santo
(Ilharco 1976), continental Portugal
(Ilharco 1967, Van Harten 1976), Sicily
(Barbagallo and Stroyan 1980) and Israel
(Scott unpublished).

The aphid was originally described as
Anuraphis emicis by Mimeur (1934) from
specimens collected in Rabat, Morocco.
Dysaphis rheicola Daniarova, an aphid de-
scribed from rhubarb (Rheum rharbarum)
in Russia (Narzikulov and Daniarova
1971), is given as a synonym by Eastop
and Hille Ris Lambers (1976). Dysaphis
emicis has also been synonymized with
Dysaphis albocinerea Hille Ris Lambers, an
aphid described from sorrel (Rumex
acetosella) in the Netherlands (Shaposh-
nikov 1956), but Stroyan (1963) maintains
that biological evidence is necessary to de-
termine whether these are all the same
species.

A permit to import this aphid into quar-
antine has been obtained, but the insect
has yet to be studied. The ephemeral na-
ture of Emex species means that biological
control agents will need to either have
very long lived resistant stages or able to
migrate into weed infested areas and rap-
idly multiply. Aphids such as Brachy-
caudus rumexicolens fall into the later cat-
egory. A study of Dysaphis emicis will be
necessary to determine if it also has at-
tributes of a useful biological control
agent.

Initial studies of D. emicis will need to
establish if the aphid is able to survive on
rhubarb and other Polygonaceae species.

Haploprocta sulcicornis (F.)
(Hemiptera: Coreidae)
This coreid bug has a circum-Mediterra-
nean distribution, extending into central
Europe (Linnavuori 1960). The biology
and host plants of the species appear to be
unknown although Linnavuori (1960)
mentions that it occurs ‘on xerophilous
vegetation’. In Israel this insect was ob-
served on E. spinosa and Rumex
bucephalophorus L. which grow together on
the coastal sand dunes. No nymphal
stages were observed on the Rumex so it is
not known if it can develop on these
plants, whereas young stages are fre-
quently found on E. spinosa. The colour of
this insect closely resembles the red stems
of Polygonaceae such as E. spinosa and R.
bucephalophorus, and this suggests that
there might be an association between it
and this family of plants. The species has
not been recorded as an agricultural pest
in Israel (Avidov and Harpaz 1969). Even

so, further information is required before
this insect would be considered for impor-
tation as a candidate biological control
agent.

Discussion
All seven species should be considered as
potential biological control agents since
there are comparatively few species avail-
able. Our initial observations have deter-
mined that A. miniatum and P. neofallax
aestivate and thus may be suitable to sur-
vive the Australian summer. For this rea-
son both species are being given priority
for study. Practical considerations also are
important since P. neofallax and C.
excoriatus have proved difficult to rear in
southern hemisphere conditions (Julien
1981), and the availability of other species
(D. emicis and K. ectrapela) will determine
when they are studied. However, an ex-
amination of P. violaceum should wait un-
til P. neofallax has been tried since both
species have a similar biology.

It is likely that the host range of these
insects will include Rumex species. Five of
the introduced Rumex species are also tar-
gets for biological control in Australia and
an insect able to attack both genera may
be useful. However, there are seven spe-
cies of native Rumex that need to be con-
sidered in any host specificity assessment
(Scott and Yeoh 1995).

The technical difficulties of switching
the life-cycle of each species to southern
hemisphere conditions is also a major hur-
dle to be crossed for each insect that is
studied. A useful start has been made, but
this component of the work helps set or-
der that the species are studied. Perapion
neofallax and Dysaphis emicis will be the
species assessed following A. miniatum.
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