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The phytophagous insects of Emex australis Steinheil in 
southern Africa and their potential for biological control 
in Australia 
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Summary 
Emex australis Steinheit (Polygonaceae), a 
serious weed in southern Australia, was sur
veyed extensively in its region of origin in 
southern Africa for insects wbich might 
prove to be potential hiological control 
agents. Forty-five phytophagous insect spe
cies were found on, or bave been reported 
from, the plant in southern Africa. Most 
were polyphagous or otherwise unsuitable 
for use as biological control agents. The only 
potential agents found were the weevil, PeT
apian antiquwn (Gyllenhal), and tbe pyralid 
moth, Microthrix inconspicuella Ragonot. 
The weevil was released in Australia in 1974, 
and the moth is possibly insufficiently host 
specific. We suggest that fungi associated 
with E. australis, or insects on Lbe related E. 
spinosa (L.) Campdera should be further 
studied for the biological control of 
E australis. 

Introduction 
One of the more serious weeds of pasture 
and crops in southern Australia is the south
ern African plant, Emex australis Steinheil 

(Polygonaceae) (Gilbey and Weiss 1980). 
The weed was first examined for biological 
control agents in 1956 by Krauss (1963). He 
observed an aphid, a mOlh and three weevil 
species on the plant in Natal, South Africa, 
and at one site in Zimbabwe. Later Neser 
( 1979) listed eight Lepidoptera species asso
ciated with E. australis near Stellenbosch in 
Ihe Cape Province of South Africa. 

Recently Shepherd (1989) lisled 17 Lepi
doptera , three Coleoptera, and two Hem
iptera on or in the vicinity of E. australis in 
the western Cape Province. Three of these 
species were reared on the plant , but the only 
species suitable as potential biological con
trol agents were the weevil, Perapion an
tiquwn (Gyllenhal) and the pyralid moth, 
Microthrix inconspicuella Ragonol. 

Finally Morris (1982, 1984) found four 
fungal species attaCking the weed in South 
Africa. Most fungi were found to be either 
unsuitable or nOl sufficiently host specific, 
except a Phomopsis sp. which remains a pos
sible biological control agent. 

The sutvey by Krauss (1963) led to the 
importation of P. antiquum into Hawaii 
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Figure 1. Distribution of quarter degree squares searched (open circles) and 
quarter degree squares with study sites of Emex australis (closed circles) in 
southern Africa. 
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where E. australis, and its only near relative, 
E. spinosa (L.) Campdera, a plant from Ihe 
Mediterranean region, have become weeds. 
Following successful control by P. anliquwn 
of bolh Emex spp. in Hawaii (Julien 1987), 
the weevil was introduced into Australia 
from South Africa in 1974. It was released in 
large numbers, but became established in 
only a few places and does not control the 
weed (Julien 1981). The study by Neser 
(1979) resulted in a second agent, M. incon
spicuel/a, being imported from Soulh Africa 
into quarantine in Australia in 1977. It was 
nOI released pending a clarification of its host 
specifici ty (Harley et al. 1979). 

In a further attempt at biological control, 
the weevil, LoolS cribricollis Boheman, was 
collected on E. spinosa in Morocco, tested 
for hosl specificity (julien et al. 1982), and 
released in eaSlern Australia where it failed 
10 establish (Julien 1987). It was laler re
leased in Western Australia but has yet to be 
assessed (Julien 1987). Olher weevils, Perap
ion violaceum (Kirby) and P. neolallax 
(Warner) were imported from Morocco and 
Portugal into quarantine in Australia in 
1976, but attempts to rear them in the labo
ralory were unsuccessfu I (Julien 198 1). 

E. allslralis is widely distributed in soutb
ern Africa but is mostly found in Ihe Cape 
Province (Gilbey and Weiss 1980). So far the 
surveys of insects associated with E. australis 
have been restricted largely to the western 
Cape Province, and parts of the range, such 
as the eastern Cape PrOVince, have not been 
examined. Perhaps more importantly, none 
of the surveys report on the intensity of sam
pling, and critical stages in the weed's life 
cycle, such as seeds, appear nol to have been 
examined aside from the work of Morris 
(1982, 1984) on fungi. Consequenlly an ex
tensive survey for insect biological control 
agents against E. australis was started in 
1985. Here we report on the results of this 
survey. 

Metbods 

Study area 
The plant was initia lly studied in three areas; 
the eastern Cape Province, which has rain 
throughout the year but is semi-arid inland, 
the southern Cape Province which has a tem
perate climate, also with rain throughout the 
yea r, and the western Cape Province which 
has a Mediterranean type Climate, with wet 
winlers (May . Seplember) and very dry 
summers (December· February) (Schulze 
1984). The climate of Ihe weslern Cape 
Province most closely resembles the climate 
in the main E. australis infested areas of Aus
Iralia (Gilbey and Weiss 1980, Wailer and 
Leilh 1967). Afler Ihe initial year Ihe sludy 
was expanded to include Natal , a subtropical 
region with wet humid summers and dry win
ters, since this area was the source of the P. 
anliquwn that proved to be a successful bio
logical control agent in Hawaii (Krauss 
1963). 
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Table 1. Distribution of sample sites in \be Cape Province and sample sizes. 

Region Western Southern Eastern Total 

No. sites sampled 21 14 17 52 
No. 1/4 degree squares sampled 15 13 12 40 
Area (km2) covered in each region 22,500 21,000 25,500 69,000 
No. plants examined 949 580 738 2267 

Table 2. Numbers of E. IlllSlTaJis sampled and insects found during 1985-86. 

Month Mar Apr-May 
1985 

Number of plants: 
Seedlings 50 200 
Rosettes 118 343 
E longated stems 0 7 

Number of insect species recorded: 
4 10 

Percentage of plants damaged by larvae of. 
P. antiquum 1 1 
R. inaequalis 45 7 
M. inconspicuella 3 1 

Sampling 
From March 1985 to January 1986 we con· 
ducted a roadside survey of the cape Provo 
ince and sampled, usually once each quarter 
degree square, where populations of more 
than 50 plants were found (Figure 1). At 
each site 50 seedlings or rosettes or 30 ma
ture plants were numbered along a transect, 
and collected afier consulting a previously 
listed set of random numbers. Two sites with 
18 and 29 plants were included in the survey. 
The stage of plant growth and habitat were 
noted. 

Forty quarter degree squares, 52 sites and 
2267 plants were sampled (Table 1). Samples 
were taken tbroughout the year except in the 
western region where plants are absent over 
summer. AIl samples were collected during 
the day, but some sites in the eastern Cape 
Province were also examined at night for in
sects. The area studied, estimated from the 
minimum area circumscribed by the quarter 
degree squares containing study Sites, was 
similar for the three regions (Table 1). All 
stages of plant growth were examined: 13% 
seedlings; 32% rosettes; and 55% with elon
gated stems (Table 2). Twenty-five seeds 
from both the base of the rosette and above· 
ground stems were dissected per site where 
plants were well developed (N = 950). Plots 
of the cumulative number of species per 
plant examined within sites and per site con
firmed tbat few additional species would be 
found by further sampling. 

Insects 
At each site, we collected insects and plants 
into plastic bags for later examination in the 
laboratory. Root diameter, maximum leaf 
and stem length and total stem length were 
measured. Each plant was dissected and in
ternal and external damage noted. The sam-

Jun-Jul Aug-Sep Oct·Nov Dec·Jan 
1986 

0 50 0 0 
51 97 17 102 
79 563 462 128 

10 10 5 2 

27 41 60 16 
34 13 11 20 
12 2 1 17 

piing method is conservative, for the number 
of external feeders as species such as leafhop
pers may have been overlooked. However 
sweep net samples were taken regularly to 
catch the more mobile fauna associated with 
the plant. Adult insects were observed feed· 
ing and larvae reared to adults exclusively on 
E. australis to confirm the association with 
this weed. A representative collection of 
specimens bas been lodged at tbe South Afri
can National Collection of Insects in Preto
ria . 

Selection of biological control agents 
We selected potential biological control 
agents by assessing tbe host plant range of 
eacb species by examining plants growing 
witb E. australis in the field, collections on 
other species of POlygonaceae, especially 
when found associated with E. australis, and 
from the literature. Both monophagous spe
cies (restricted to E. australis) and oligoph
agous species (with host ranges restricted to 
the Polygonaceae) were considered as candi
date biological control agents. 

Results 

Emex australis in southern Africa 
Plants were found throughout the year 
(Table 2). In the western cape Province 
seedlings appeared in March· April and the 
plant senesced in November. During De
cember - January few plants were found and 
then only in irrigated fields and other wet 
areas. In the eastern and southern Cape 
Province the plant was present throughout 
the year, germinated at any time, but re
mained an annual. 

Plant densities were less than 10 m" in 
58% of study sites. The remaining sites had 
high plant densities, up to 160 plants m" dur-

ing September, and almost complete ground 
cover. The plant was relatively uncommon in 
Natal in comparison to the Cape Province, 
and only one site was found with over 50 
plants in the population. Plants in the three 
study areas of the Cape Province were a simi
lar size to those in Australia (Gilbey and 
Weiss 1980), and plants with stems up to 1 m 
long were not uncommon. 

Insect abundance 
We recorded 45 phytophagous species from 
E. australis (Table 3). Twenty were found in 
the first year of the survey, a further 15 were 
collected subsequently, and 10 additional 
species have been reJXlrted in tbe literature. 
Ten of the 22 species listed by Shepherd 
(1989) are present in Table 3. We bave ex
cluded the others since it is not clear whether 
the species listed by Shepherd were actually 
feeding on the plant (the list includes a 
predator and insects collected by light trap). 
Our survey found species of Coleoptera 
(17%), Hemiptera (46%) and Lepidoptera 
(37%) (Table 3). Thrips were Observed on 
flowers but they appeared not to be causing 
damage. Other insect orders, phytophagous 
Hymenoptera, Orthoptera and Diptera were 
notably absent. 

In Table 3, 26 species were recorded from 
the east, 24 from the west and six from the 
south of tbe cape Province whereas eight 
were recorded from Natal. About twice as 
many insect species were found per site in the 
eastern Cape Province than in the other re
gions (Table 4). However most sites bad few 
insects present. 

Many of the insects were rare or collected 
once (23 of the 42 spp. with this information 
in Table 3), or were locally common, usually 
only at one site (13 spp.). Three species were 
common enough to appear in many samples 
and only one, P. anliquwn, was abundant 
(Table 3). 

Insects were present throughout the year 
with most species collected from April to 
September (Table 2). There was no differ· 
ence between the number of species found at 
sites with small plants (seedlings and ro
settes) and sites witb larger plants or between 
sites of low and bigh plant density (Table 5). 
The number of insect species per site was not 
related to the average leaf size, root diame
ter, number of stems, maximum stem length 
or the total stem length for each site. 

Most insects were external leaf or stem 
feeders (88% of the 41 feeding records in 
Table 3). Two species were external root 
feeders. Only one species, P. antiquwn, was 
found feeding in tbe plant during this survey. 
There were no gall formers, leaf miners, or 
root borers aside from the tunnelling activity 
of P. antiquum. The only insects found in 
seed were P. antiquum larvae which had tun
nelled into the seed from stems where they 
normally feed. Polyphagous Heteroptera 
such as Nezara viriduia (L.) (Pentatomidae) 
were also ObselVed to suck immature seeds. 
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Table 3. Phytophagous insects coUected 00 Emu australis in South Africa. 

Species Relative Collected in: Plant Host Literature 
frequencyl associationS specificity" record7 

Region2 MonthJ·4 

COLLEMBOLA 
Sminthuridae 
Sminthurus viridus (L.) W P' (I) Walters 1964 
LEPIDOPTERA 
Arctiidae 
Paralacydes vocula (Stoll) W P(II) Neser 1979 
Paralacydes sp. R W lO(l) E-l ? 
Geometridae 
Rhodometra sacraria (L.) C T 1.6,IO(l) E·l 0(9) Neser 1979+ 
LymaOlriidae 
Bracharaa dregei (Herrich-Scbaffer) R E 8(l) E·l P' (I) 
Noctuidae 
Agrolis segen/m (Denis & SchiffermOller) R W I(l) E-l P' (I) Neser 1979+ 
prob. Alhe/is sp. R E 7(l) E·l ? 
Heliolhis armigera (HObner) R E,S,W 1,10(l) E-l P' (1) 
Spodop/era abyssinia Guen~e R E lO(l) E-l P' (12) 
Spodoptera exigua (HObner) lC W lO(l) E·l P' (I) Neser 1979+ 
Syngrapha circumflexa (L.) R W 8(l) E·l P (7) Neser 1979+ 
Psychidae 
Genus et sp. indet. R W 8(L) E·l P (10) 
Pyralidae 
Microlluix inconspicuella (Ragonot) C T 1·I2(l) E-l 0(6) Neser 1979+ 
?Myelois sp. N II(l) E-l ? Krauss 1963 
Nomophila prob. noclUella (Denis & 

SchiffermOller) R E 8(l) E-l P' (I) 
Pyraustidae 
Pionea ferrugalis (HObner) R W P (11) Neser 1979 
Sphingidae 
Celerio lineala (F.) R W P (7) Neser 1979 
Tortricidae 
Epichorisla ionephala (Meyrick) R W P (7) Neser 1979 
prob. Toruix capensana (Walker) R W 8(l) E·l P' (I) 
COLEOPTERA 
Apionidae 
Perapion anliquum (Gyllenhal) A T 1·I2(l) I-S M (4) Krauss 1963+ 

1·12(A) E-l 
Chrysomelidae 
Cassida liligiosa Boheman R E 7(A) E-l P' (I) 
Clytrinae Gen. et sp. indet. lC W IO(A) E-l P (10) 
CUfculionidae 
Alcidodes sp. R Z 3(l) I-S ? Krauss 1963 
Ellimenistes sp. lC E,W 7-IO(A) E-l ? 
Sciobius brevicollis F. R N 12(A) E-l P' (I) Krauss 1963 
Rhyli"hinus inaequalis (F.) C E,S 1-12(l) E-R P (8) 
Trachyphloeus sp. R E 7-8(A) E-l ? 
HEMIPTERA - HOMOPTERA 
Apbididae 
Aphis fahae Scopoli lC N lI(N,A) E·l p' (5) Krauss 1963 
Aulacorthum solani (Kaltenbacb) lC W 10(N,A) E-S P (5) 
Brachycaudus amygdalinus (Scbouteden) lC E,W 8,IO(N,A) E-S P (5) Millar and DOer 1985 + 
Hysteroneura setariae (Thomas) lC E,W 1,8(N,A) E·S P (5) 
Macrosiphum euphorbiae (Thomas) lC E 7,8(N,A) E-S P' (5) Millar and DOer 1985+ 
Myzus persicae (Sulzer) lC E,W 1,7-8(N,A) E-S p' (5) Millar and DOrr 1985 + 
Rhopolosiphum maidis (fitch) lC E,W 1,8(N,A) E-S P' (5) 
Uroleucon composilae (TheObald) R P (5) Millar and DOer 1985 
Cercopidae 
Gen. et sp. indet. lC W 8-11 (N,A) E-S P (10) 
Cieadellidae 
Circulifer tene/lus (Baker) lC W II(A) E·l P (3) 
/gema undescribed species C E,N,W 5-8,II(A) E-l ? 
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Table 3. continued: 

Pseudococcidae 
Pseudococcus sp. R N,S I(N) E-R ? 
HEMIPTERA - HETEROPTERA 
Coreidae 
Gen. el sp. indet. LC E,W 8,12-1(N,A) E-S,A P (10) 
Lygaeidae 
prob. Nysius sp. R E 4,8-9(A) E-S ? 
Miridae 
Gen. et sp. indel. LC E 8(N,A) E-L,S,A P (10) 
Pentatomidae 
prob. Velema nalalensis St~l R E,W 8.IO(A) E·S ? 
prob.Andocides vitlaljeeps StAI R E 9(A) E·S P (2) 
prob. Nezara viridula (L) C E,N 5·9(N,A) E·S,A P' (1) 

I. A = abundant (found at most sites, often in large numbers), C = common (found at many sites but not abun
dant), LC = locally common and R = rare. 
2. E = eastern Cape Province, S = southern Cape Province, T = throughout the distribut ion of E. australis, W 
= western Cape Province, N = Natal, Z = Zimbabwe. 
3. Months are numbered 1 to 12. 
4. Stages of insects are given in parenthesis. A = adult, L = larva, N = nymph. 
5. I = internal feeding, E = external feeding. L = leaf, S = stem, R = root, A = achene. 
6. P = polyphagous; 0 = oligophagous, feeding restricted to plants within the Polygonaceae; M = monoph
agous, only feeding on E. australis; ? = unknown; • = pest status in southern Africa (Annecke and Moran 1982). 
The source for the host range is given in parenthesis: 1 = Annecke and Moran (1982); 2 = Clarke, M., unpub
lished observations; 3 = Davidson and Lyon (1979); 4 = Harley and Kassulke (1975); 5 = Millar and Dilrr 
(1985); 6 = Neser (1979); 7 = Pinhey (1975); 8 = Scott and Way (1989a); 9 = Scott and Way (1989b); 
10 = observed during the study on plants other lhan Polygonaceae; 11 = Taylor (1951); 12 = Taylor (1957). 
7. Literature references to E. australis being a food plant, + indicates that it was also collected in th is survey. 

We did nOl observe attack by insects on seeds 
on the ground. 

Specificity 
Thirty-one insect species are polyphagous 
(fable 3). Fifteen oflhese are recorded pests 
of agriculture in southern Africa (Annecke 
and Moran 1982), and 11 have host planlS in 
families other than the Polygonaceae (fable 
3). Four unidentified species were observed 
to be polyphagous in the field. One promis· 
ing candidate biological control agent, the 
weevil Rhyli"hinlls inaequalis (F.), occurred 
often on planlS during the survey (Table 2), 
but it was found to be polyphagous in speci· 
ficity tests (Scott and Way 1989a). 

Two species are known to be oligoph. 
agous, feeding only on plants belonging to 
the Polygonaceae. Rhadametra sacroria (L.) 
(Geometridae) was fou nd to feed on Emex, 
Rumex, Oxyganum and Palygonum (pOlyga-

naceae) (Scott and Way 1989b), and was 
considered not sufficiently host specific and 
possibly a threat to non·target, native POlygo
naceae in Australia. M. jnconspicuel/a was 
collected on Rumex Itll1ceolatus Thuob. dur
ing this survey, and is probably restricted to 
Emex and Rumex: (Harley el al. 1979, Neser 
1979). P. anliquum was the only apparently 
monophagous species found on E. australis . 

The host specificity of 11 species is 
unknown. Elimenisles sp., Trachyph10eus sp. 
(both Curculionidae) and fou r hemipteran 
species were collected as adullS. They proba
bly do not breed on the plant. The Lepidop
tera, ?Mye/ois sp., Para/ocydes sp., Alhelis 
sp., and the mealybug, Pseudococcus sp. 
were each collected once and are unlikely to 
be host specific. The Alcidades sp. (Curcu
Iionidae) reported by Krauss (1963) is also 
unlikely to be host specific. It was not found 
in this survey despite the presence of 12 spe-

Table 4. Number of insect species per site for three areas of the Cape Provinoe. 
The number of insect spp. were grouped < 2, = 2, and >2;}{2 = 17.09,2df, 
p<O.OOl. 

Study Number of sites with: Total Mean± 
area insect SD 

0 1 2 3 4 5 6 7 8spp. spp. spp./site 

Western 9 7 2 2 8 1.8 ± 1.0 
Southern 5 8 1 5 1.7 ± 0.6 
Eastern 1 5 3 4 2 1 16 3.5 ± 1.8 

cies of this genus in the study area (Haaf 
1961). The genus has a wide host range, spe
cies have been found on Convolvulaceac, 
Crassulaceae, Euphorbiaceae and Malva
ceae, but have not been reported from Poly
gonaceae (Haaf 1961). A number of species 
are polyphagous and pests of agriculture 
(Haaf 1961, Annecke and Moran 1982). The 
larvae often form gallS on the host plant 
(Haaf 1961), a phenomenon not observed 
during our survey. 

Candidate biological control agents 
This survey indicates that the weevil, P. an
tiquum. and the pyralid moth, M. incon
spicuella, are the only insects associated with 
E. australis that appear sufficiently host spe· 
cific to be considered as biological control 
agenlS. Little is known of the biology afP. an· 
tiquum in its natural habitat. We observed 
that adulls fed on the leaves, making small, 
< 1 mm diameter holes. The eggs were in· 
serted into holes in the stem made by adulls. 
All larval and pupal development was com· 
pleted inside the plant. In seedlings the larvae 
tunnelled in the stem, entering the upper 
part of the root. In roselles, larvae were 
found in the stem and bases of petioles and 
occasionally the upper part of the root. In 
mature plants larvae tended to be found only 
in tbe lower parts of the stem. The larvae 
tunnelled in tbe pitb, but plant growth did 
not appear visibly affected. Rarely, larvae 
entered the achene and consumed the seed. 



Table 5. The number of insect species per site in the Cape Province in relation to 
!be development stage and density of plants. 

No. insect spp. per site: 

Seedlings and rosettes 
Reproductive plants 
Low density 

< 1 m-2 

High density 
> 5 m-2 

,,2 

12 
24 

16 

20 

Levels of infestation were high, up to 60% 
of plants collected in October - November 
were infested, but few plants contained lar
vae from February to May (fable 2). Larvae 
were found in each month in the eastern 
Cape Province, however larvae were only 
present from July to November in the west
ern and southern Cape Province. 

Larvae of M. inconspicuella were also 
found throughout tbe year in the eastern 
Cape Province wbereas in the western and 
southern Cape Province larvae were present 
from December to May. The larvae webbed 
leaves together and fed at the base of ro
settes or among leaves on stems of mature 
plants. The amount of damage always ap
peared minor. 

Discussion 
The only candidate biological control agents 
found during this survey I P. antiquum and M. 
inconspicuella, are already well known (Har
ley and Kassulke 1975, Harley el aL 1979, 
Shepherd 1989). P. antiquum has been re
leased and established in eastern Australia 
but without effective control of the weed 
(Julien 1987). Large numbers were released 
in Western Australia, but none survived (Ju
lien 1981). However, the weevil is abundant 
in the western Cape Province, an area with a 
very similar climate to the Emex infested re
gions of Western Australia, which suggests 
that the weevil could become established 
with further releases. 

M. inconspicuella feeds on Rumex species 
in South Africa, and consequently would be 
likely to attack the eight native and nine 
introduced Rumex species in Australia (Re
chinger 1984). However, five of the 
introduced Rumex species in Australia are 
declared targets for biological control (Scott 
1985). It is possible that damage by M. incon
spicuella to Rumex species along with Emex 
could be justified given the importance of 
Emex as a weed. M. inconrpicuella is present 
as larvae on plants during the summer and is 
absent during early winter in the western 
Cape Province. This phenology is unsuited to 
the Emex found in Western A\lstralia where 
plants are dead during summer and germina
tion occurs in winter. However this insect 
could survive in irrigated areas where Emex is 

>2 

7 
9 

10 

6 

x' 

0.52 n.s. 

1.44 n.s. 

a problem. Recent work by Shepherd (per
sonal communication 1989) concluded that 
this insect was not sufficiently host specific to 
be released in Australia. 

£. australis appears to have a limited fauna 
of associated insects. However the number 
of host-specific or oligophagous phytoph
agous species is similar to the number found 
on related plant species. For example, E. spi
nosa has one apparently monophagous 
insect, Perapion neofal1ax (Warner), associ
ated with it (Scott unpublished data). There 
are no monophagous insects on Rumex spe
cies fram the Mediterranean region although 
a number of oligophagous species feed on 
plants in this genus (Scott 1989). 

Ukewise E. australis does not have a re
duced fauna when compared with the faunas 
found on other annuals or biennial herbs. 
The 20 spp. collected during the first year of 
this study from 55 sites over an area of ap
proximately 70,000 km2, represent a com
paratively higher number of species for that 
area than for weeds and other annuals and 
perennial herbs in Britain (Lawton and 
Schroder 1977). In contrast, the number of 
species for tbe number of siles of E. australis 
is lower (30 species might have been ex
pected) than the result from a similar study 
of European Cynareae (Lawton and 
SchrOder 1977). The latter are perennial and 
would be expected to have more associated 
species. Moreover, we have made a survey of 
the phytophagous fauna associated with 
Arctotheca calendula L. (Levyns) (Aster
aceae) using similar methods to those de
scribed here for E. australis. Arclotheca 
calendula is of similar size and habit to E. 
auslralis, and likewise has associated with it 
few Oligophagous and probably only one 
monopbagous insect species. 

The prospects for the biological control of 
Emex auslralis by using insects from south
ern Africa are limited. No new candidates be
came evident despite an intensive search. 
Other directions which should be investi
gated are the fungi from South Africa, 
especially Phomopsis sp. (Morris 1984). This 
fungus is found in the western Cape Province 
suggesting that it might be suitable for the 
weed infested areas of Western Australia. 
The other source of potential biological con-
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tral agents is from insects attaCking the re
lated species, E. spinosa. It is also present as a 
weed in Australia and further work is 
planned on the insects associated with this 
plant. 
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