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Summary

A survey for biological control agents against
capeweed, Arctotheca calendula, was con-
ducted in the western Cape Province of
South Africa. Thirty phytophagous species
were found associated with the plant, of
which five may have potential to control the
weed. The stem boring weevil, Stenotypus in-
dignus, is possibly the most suitable agent as
it is only known from capeweed and is dam-
aging to the plant. Two leaf feeding
chrysomelids, Chrysolina fasciata, and Cas-
sida sphaerula, and a root feeding weevil,
Rhytirrhinus sordidus, feed on a number of
species from the tribe Arctoteae including
capeweed, and may not be sufficiently host
specific. The fifth potential agent is a gall
causing nematode, Subanguina mobilis,
which was originally collected on capeweed in
South Australia. The nematode occurs in
South Africa indicating that it was probably
accidentally introduced into Australia. This
survey shows that there are organisms avail-
able for assessment as biological control
agents against capeweed. Even though cape-
weed is generally considered to be an impor-
tant weed, it is also reputed to be a useful
pasture species and a source of pollen for-
honey bees. Consequently biological control
should not proceed before capeweed’s status
is clearly established.

Introduction

Capeweed, Arctotheca calendula  (L.)
Levyns, while having originated from south-
ern Africa, is possibly the most abundant
species of Asteraceae in southern Australia
(Kloot and Burry 1982). For example, in
south western Australia Arnold et al. (1985)
found capeweed averaging half the pasture
dry matter. Capeweed thus appears to be a
plant much under-utilised in pasture. Sheep
preferentially graze Wimmera ryegrass and
clover and avoid capeweed (Broom and Ar-
nold 1986). This results in a capeweed domi-
nated pasture particularly when an area has

weed is the first broad-leaved plant in Aus-
tralia to have shown resistance to herbicides
suggesting that it has been frequently
sprayed and demonstrating its importance as
a weed needing control. Capeweed is also a
source of contact dermatitis in humans
(Burry and Kloot 1982, Kloot and Burry
1982).

Capeweed has not been specifically identi-
fied as a target for biological control possibly
because of its suspected importance in pas-
ture. However its overall status as a weed
prompted us to examine whether suitable
biological control agents could be found in
the weed’s region of origin. At present the
only study of the fauna associated with A.
calendula is of Lepidopteran larvae feeding
on the plant in Victoria (Cordingley and
Danthanarayana 1976). In this paper we list
the fauna associated with A. calendula in its
native habitat, and discuss which species
might have potential as biological control
agents.

Methods

Capeweed was sampled in the western Cape
Province of South Africa, a region with a
Mediterranean type climate (Schulze 1984)
which most closely resembles the climate of
the area occupied by the plant in Australia.
Sampling was carried out from August to
November, 1986 with additional surveys
done in 1987 and 1988. At each of 14 sites 30
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whole plants and thirty capitula were
collected and later dissected in the labora-
tory. Plants were searched and sweep net
samples were taken at all sites to find exter-
nally feeding species. Adult insects were ob-
served feeding and larvae reared to adults ex-
clusively on A. calendula to confirm the asso-
ciation with this weed. A representative col-
lection of specimens was lodged at the Na-
tional Collection of Insects, Pretoria, South
Africa.

The host specificity of each insect was de-
termined from literature references and
from field observations. Both monophagous
(restricted to Arctotheca spp.) and oligoph-
agous (restricted to the Arctoteae, a tribe of
Asteraceae) species were considered as can-
didate biological control agents.

Results

The distribution of 4. calendula and the
study sites are shown in Figure 1. In the study
area seedlings of capeweed appeared in May
and the plants senesced from November to
December. Flowers were present during
most of the life span of the plant. The plants
were collected from a range of habitats,
mostly roadsides and pastures.

Thirty phytophagous species are known to
feed on A. calendula (Table 1). Ten of these
were recorded in the literature, and twenty
one were found in our survey. Most of the
species fed externally on leaves or stems. Six
species were recorded feeding on the capit-
ula and two on the roots. There were three
internal feeders; two gall formers and one
leaf miner. Seed predation and internal feed-
ing in the capitula were not observed. Few
species were found per study site (mean *
SD, 3.4 £ 1.15; range 1 - 5, N = 14). On av-
erage half (49% *+ 27%; range 0-93%, N =
14) of the plants at each site were free of
damage by phytophagous species.
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In contrast capeweed is clearly a weed of
crops, and is listed as a weed in rapeseed
(Stephenson 1982) and cereals (Velthuis and
Amor 1982). Powles (1987) states that cape-

Figure 1. Distribution of Arctotheca calendula in South Africa. Closed circles
indicate quarter degree squares with herbarium collections, open circles indicate
quarter degree squares with study sites.
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Table 1 Phytophagous fauna collected on Arctotheca calendula in South Africa. Specificity

Most of the species are polyphagous (23

Hpecies s::le S‘;[fe Hosi; Lllerz;llure spp.), including five pests of agriculture
& attack? sir::?;]- P (Annecke and Moran 1982), and thus not
suitable as biological control agents. A fur-
LEPIDOPTERA ther three species groups have unknown
Noctuidae specificity (the pyralid, the scarabaeids, and
Heliothis armigera armigera (Hiibner) L L P (1) nitidulids), but at least the latter two are
Plusia limbirena Guenée. - - P (6) Taylor 1957 highly likely to be polyphagous given the gen-
Trichoplusia angulum (Guenée) L L P (5 eral biology of these groups. The five remain-
Pyralidae ing species have sufficiently restricted host
Gen et spec. indet. L L ? ranges to be considered as potential biologi-
Nymphalidze cal control agents.
Vanessa (Cynthia) cardui (L.) L L P (1
Tortricidae Potential biological control agents
Epichorista ionephela (Meyr.) L - P (3) Myburgh & Basson 1961 1. Stenotypus indignus Boheman (Coleop-
Tortrix capensana (Wlk.) L - P (1) Myburgh & Basson 1961  tera: Curculionidae)
COLEOPTERA The larvae of this weevil tunnel inside the
Curculionidae lower stems of capeweed causing consider-
Rhytirrhinus inaequalis (F.) L R P 4 able damage, and a slight galling of the sur-
Rhytirrhinus sordidus Boheman L R 20 (7) rounding tissue. The larvae pupate inside the
Stenotypus indignus Boheman L S ™ (7) stem, and adults were often found on the
Chrysomelidae ground under the host plant. The larvae are
Chrysolina fasciata De Geer LA I 20 (7) parasitised by the wasps, Pteromalus sp.
Cassida sphaerula Boheman LA L 20(7) (Pteromalidae) and Eurytoma sp. (Euryto-
Scarabaeidae midae). This weevil was the insect most fre-
Dichelus (Heterochelus) sp. A C P (7 quently encountered on A. calendula, infest-
(includes possibly 7 spp.) ing 37% of plants examined (N = 420), and
Pachynema (Physocnema) calvinia Schein A Cc 2 being present at all except one of the study
Nitidulidae sites. The biology and host plants for the
Meligethes sp. L C ? other four species of this southern African
(includes possibly 2 spp.) genus (Marshall 1956) are unknown.
HEMIPTERA - HOMOPTERA 2. Chiysolina fasciata De Geer (Coleoptera:
Aphididae Chrysomelidae) .
Aphis craccivora Koch - - P (2) Milar & Drr 1985 Both lavvac and adults of this leaf bectle
Aphis fabae Scopoli i . P (2) Millar & Diirr 1985 were observed feeding on the leaves of A.
Aphis gossypii Glover - - P (2) Millar & Diirr 1985 calendula at one sample site. Gess and Gess
Myzus persicae (Sulzer) - - P (2) Millar & Diirr 1985 (1088) repost that It feecs mn Arciciftecs
Aphis near pseudocardui Theobald LA S P (2 geficiolia (e gls), NOtinHL, W nusshied
Uroleucon compositae (Theobald) LA S P (2 it fegdlng on .thls plant as well as causing ex-
Uroleucon sonchi (L.) z 4 P (2) Millar & Darr 1985 tensive feeding damage to tl‘{e folloyﬂng
Pseudococcidae species: Arctotheca prostrata (Salisb.) Britten
Pseudococcus capensis Brain - - P (1) Brain1924 in the eastern Cape Province; Arctotus
Aphrophoridae acauffus L., Arctotus auriculata Jacq., f.lrct.o-
prob. Poophilus sp. N S P (7 tus hirsuta (Harvey) Beauv. and Gazania lin-
earis (Thunb.) Druce, in the Kirstenbosch
2;?;[:::;;:33 Botanicfal Gardens in Cape Town.
Chromatomyia horticola (Goureau) L L P (1) I(i:.hCasszda .'sphaeru b Botecn (CieoptEe:
rysomelidae)
mYSAN(,)PTERA Both larvae and adults of Cassida sphaer-
Aeolothripldae o ula were observed feeding on the leaves of A.
Acothrip e l:;revlcomu Bagnall ) ¢ P @ calendula at four sites on the Cape Penin-
Phlaeothnpldae sl sula. We also collected C. sphaerula on A.
Hap lothn.p > d.:m.sens P VISR ) C L prostrata in the eastern Cape Province, and
A—’gg’}g‘ﬁ’fs nigricornis Bagnall 5 c PO on A. acaulus, A. aspera L. and A. auriculata
Eupodidae in the K_irsl.cnbosch ?otanical Gardens.
Halotydeus destructor (Tucker) - L P (1) :ég_h m‘fd‘:ﬁ)ﬂw i e
NEMA.TODA The larvae of this weevil feed externally on
Anguinidae

Subanguina mobilis (Chit & Fisher) -

LSP ?0(7) Chit & Fisher 1975

1. L = larvae, A = adult, N = nymph.

2. C = capitula, L = leaf, R = root, S = stem, P = petiole.

3. P = polyphagous, ?0 = possibly oligophagous on Arctoteae, ?M = possibly monophagous
on Arctotheca spp., 7 = unknown. The source for the host range is given in parenthesis:
1 = Annecke and Moran (1982), 2 = Millar and Diirr (1985), 3 = Myburgh and Basson
(1961), 4 = Scott and Way (1989), 5 = Taylor (1949), 6 = Taylor (1957), 7 = observed during

this study.

roots of capeweed before pupating in the
soil. There was no obvious effect on the
plants. Larvae were found at one site, Bot-
terkloof Pass (31° 55'S; 19° 15’E) on an
Arctotus sp. as well as on 20 of 30 A. calen-
dula plants that were examined. The biology
of this weevil appears similar to that of
Rhytirrhinus inaequalis (F.) (Scott and Way
1989).



5. Subanguina mobilis (Chit and Fisher)
(Nematoda: Anguinidae)

The nematode, S. mobilis (= Anguina mo-
bilis Chit and Fisher), was originally de-
scribed from galls on A. calendula found in
the arboretum of the Waite Institute in
South Australia (Chit and Fisher 1975). It
has not previously been recorded from South
Africa (Keetch and Buckley 1984). We
found the nematode on A. calendula at two
of the study sites, and also collected samples
from A. prostrata at Brenton-on-Sea (34°
04’S; 18° 30’E). The galls caused the leaves,
stems and petioles to become distorted and
stunted. Seedlings are infected and many
generations can be completed during the life
of the plant (Chit and Fisher 1975), although
the effect on the plant is not known. The
nematode oversummers as a third-stage
larva in the dry galls (Chit and Fisher 1975).

Discussion

If biological control of A. calendula was
deemed desirable then there exist within the
original distribution of the weed a number of
potential biological control agents. The most
promising and the first priority for future re-
search should be the stem boring weevil,
Stenotypus indignus. This weevil is only
known from capeweed and is damaging to
the stems. The impact this has on seed pro-
duction, an important aspect in the biology of
this annual weed, is not known and would
need to be considered. Other potential
candidates, Chrysolina fasciata, Cassida
sphaerula, and Rhytirrhinus sordidus, feed on
capeweed, a number of Arcfotus spp. and
Gazania linearis. These plants belong to the
Arctoteae, a tribe of the Asteraceae
(Norlindh 1977). Thus it seems likely that C.
fasciata, C. sphaerula, and R. sordidus will
feed on other species of Arctoteae. This tribe
comprises 16 genera and some 200 species
mostly found in southern Africa (Norlindh
1977). The only indigenous representatives
in Australia are two species of Cymbonotus,
and these species would need to be tested in
any subsequent biological control program.
Horticultural species of Arctotus and Gaza-
nia have been introduced into Australia and
would be at risk if the leaf beetles and R. sor-
didus were released as biological control
agents. However, some of these plants e.g.
Arctotus stoechadifolia Berg., are now weeds
in Australia, and could be included in the
control program.

The nematode, S. mobilis, was probably
accidentally introduced from South Africa to
Australia, perhaps at the same time as the
weed. Nematodes have been used as biologi-
cal control agents against weeds e.g. creeping
knapweed, Acroptilon repens (L.) DC. (Wat-
son 1978). The host specificity of S. mobilis is
not known nor is its present distribution in
Australia and these aspects would need to be
considered in any future research.

The absence of specialist seed feeding in-
sects excludes the possibility of attempting
control of capeweed by reducing seed pro-
duction. In this respect capeweed is very simi-
lar to another annual weed from South
Africa, Emex australis Steinh. (Polygo-
naceae). Both weeds have one species of
stem feeding weevil, and very few specialist
phytophagous species from which biological
control agents can be chosen.

Arctotheca calendula in South Africa is
very variable (Norlindh 1977), and its distri-
bution (Figure 1) covers an area much larger
than that examined during this study. Addi-
tional biological control agents may be found
if the search is extended to cover the entire
range of the plant.

In conclusion, there are potential biologi-
cal control agents against capeweed available
for further study. However we would not rec-
ommend that agents be introduced into Aus-
tralia unless it is clearly established that they
are sufficiently host specific, and that biologi-
cal and thus non reversible control of A.
calendula is desired.
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