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Summary
Heliotropium europeum, a Mediterranean summer annual, is a serious
alien weed in Australian pastures where it causes severe sheep
poisoning. Surveys since.1972 in Europe, Middle East and N. Africa
identified two fungal pathogens, Uromyces heliotropii and
Cercospora heliotropii - bocconii, of potential for the biological
control of common heliotrope. Field studies of U. heliotropii have
shown it responsible for the death of seedlings as well as for
reducing seed production. The rust is capable of surviving for
several months in the absence of its host plant. It has recently
been introduced into Australia for the biological control of H.
europaeum. Studies are underway to evaluate the efficacy of C.
heliotropii bocconii as a biological control agent and especially
at reducing the numbers of viable seeds.

Introduction
Common heliotrope, Heliotropium europaeum L. (Boraginaceae), is a
Mediterranean summer annual. Following its accidental introduction
into Australia the plant has become a major weed in fallow land
and pastures and to some extent in crops causing severe sheep
poisoning (4). The weed is competitive for soil moisture and
affects crop yield especially in dry years (2). The plant produces
seeds while still very young and a persistent seed bank remains in
the soil. The seed bank density reaches 30,000 m2 (1) . Efforts to
control the weed chemically or by pasture competition have proved
unsatisfatory.

In 1972 a program of research was started in the
Mediterranean region by CSIRO to identify natural enemies as
potential agents for the biological control of H. europaeum (2, 5-
8). During surveys two pathogens were obtained, Uromyces
heliotropii Sredinski (Uredinales) and Cercospora heliotropii-
bocconii (Hyphomycetes). Two are currently being studied for their
biology, efficacy and host specificity.

The rust fungus Uromyces heliotropii
U. heliotropii is microcyclic and autoecious rust infecting all
stages of all aerial parts of common heliotrope. Observations in
Turkey have shown that the fungus severely attacks young seedlings
killing them and producing uredinia with urediniospores. These
latter continue to multiply on mature plants throughout summer.

Towards the end of summer telia appear on leaves and stems as
dark pustules bearing unicellular thick - walled telliospores. These
overwinter on dead plant parts or in the soil and produce
spermagonia and aecia with aeciospores on leaves leading to the
formation of uredinia. The teliospores have been shown to be
resistant, surviving for more than a year under laboratory and
field conditions in the Mediderranean climate in the absence of
the host plant in Montpellier, southern France (9).
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In a field experiment all plants died within .a month of
inoculation at the seedling stage as compared to 4.5% mortality
among control plants treated with fungicides (Plantvax, 120 g

oxycarboxin, at 3 ml 1 -1 and Dithane 45, 80% mancozeb, at 2 g 1-1).
The experiment was continued into the following year by observing
germination from the seed rain produced. A carry over of U.

heliotropii was observed on spontaneous H. europaeum germinations
in the spring. Only 0.3 plants m -2 germinated in the plot where
plants had previously been inoculated, while 13.5 plants m -2

germinated in the fungicide treated plot. All natural seedlings
and most of the experimentally transferred seedlings in the
previously inoculated plot became infected producing spermagonia
and aecia, most probably from the teliospores produced the year
before (9).

The specificity of U. heliotropii to H. europaeum was
confirmed using a test list of cultivated and, wild plants
including members of Boraginaceae native to Australia (10). The
fungus has been very recently released for the biological control
of common heliotrope in the field in Australia with encouraging
results (3).

Cercospora heliotropii- bocconii
C. heliotropii - bocconii attacks all aerial parts of H. europaeum
causing dark -brown lesions. In severe cases these cover the whole
plant part. Hyaline, filiform and multiseptate conidia are
produced in these lesions which, on germination, give rise to
several germ- tubes. Under favorable conditions of high atmospheric
humidity or in the presence of dew, the germ -tubes penetrate the
plant, mostly through stomata, and form well developed mycelium
killing the invaded cells.

The fungus could be grown on the culture medium Potato
Dextrose Agar (Difco Bacto) with 0.5% yeast extract, giving a

mycelial mat on the surface but no sporulation. However, the
fragmented mat when sprayed on to H. europaeum produced typical
lesions with conidia. When grown on modified V -8 agar medium this
fungus gave rise to abondant conidia.

A field experiment was carried out in Montpellier in 1989 -90
to demonstrate the efficacy of C. heliotropii- bocconii. The fungus
was found to cause early mortality of plants and a reduction in
the production of viable seeds. The seeds produced were covered
with dark lesions bearing conidia and either did not germinate or
died soon after germination (Hasan and Jourdan, unpublished).

The host -range of C. heliotropii bocconii is currently being
tested and so far most of the test plants including other species
of Heliotropium have remained uninfected except Heliotropium
hirsutissimum Graver which does not occur in Australia. Thus there
is every possibility that the fungus will prove to be specific to
H. europaeum and related species.

Discussion
The arthropod biological control agent so far introduced into
Australia for the biological control of H. europaeum, Longitarsus
albineus Foudras (Coleoptera, curculionidae), was active in mid
season and not able to inflict sufficient early damage (Delfosse
1985). Future candidates should be active early in the season
attacking very young seedlings and thereby reducing seed
production. Pathogens seem to have this capacity. U. heliotropii
not only kills young seedlings but also reduces seed production in
mature plants.
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C. heliotropii- bocconii appears to be complimentary in its
action. In addition to reducing plant growth, it can infect seeds
reducing their viability. The combined effect of the two pathogens
may lead to the successful control of H. europaeum in Australia
and become a rare example of the classical biological control of
an annual weed.
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