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Silybum marianum: another host for 
Puccinia punctiformis
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The rust fungus, Puccinia punctiformis, is well known as a pathogen of Cirsium arvense throughout
the world. This association is so common that the fungus has been thought to have C. arvense as its
only host. Recently, we found the fungus parasitizing Silybum marianum in our quarantine greenhouse.
Apparently, fungus spores from C. arvense moved to adjacent S. marianum plants and caused infection
without any environmental manipulation. Analysis of ribosomal internal transcribed spacer sequences
from fungal spore DNA isolated from the two hosts showed the organism to be the same. Initial symp-
toms on S. marianum were abundant fragrant spermagonia on large leaves. These symptoms occur on
secondary shoots of C. arvense and are indicative of systemic fungus infection. It is unknown whether
this is also the case for S. marianum. As the fungus infection developed on S. marianum, uredinia and
urediniospores were produced. Urediniospores from infected leaves were harvested and sprayed onto
young S. marianum plants grown in isolation from P. punctiformis. These plants also became infected
and produced urediniospores. Older infected leaves also produced teliospores. In nature, C. arvense
and S. marianum occupy different ecological areas: C. arvense is found predominantly in temperate
habitats while S. marianum is found in habitats with a Mediterranean climate near coasts. Life cycles
of each host are also different: C. arvense is a perennial that emerges in spring and dies back in winter,
while S. marianum is a winter annual that emerges in fall and dies in late spring. Thus, P. punctiformis
from C. arvense may rarely encounter susceptible S. marianum plants in the field. However, since
fungal spores can be produced routinely on artificially inoculated S. marianum, there might be potential
to use P. punctiformis for biological control of S. marianum. This would depend on understanding P.
punctiformis–S. marianum interactions.
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Three fungal pathogens (Drechsclera gigantea and two Exserohilum species) with bioherbicidal
activity against seven grass weed species from Florida, are being explored for potential to control green
foxtail (Setaria viridis), one of the most abundant annual grass weeds in the Canadian prairies. A ther-
mogradient apparatus, consisting of temperature-controlled cells with day/night temperature combina-
tions between 0 and 45°C, at 5°C intervals, was used to determine the potential of these non-indigenous
pathogens as biocontrol candidates in the Canadian prairies. Optimal radial growth rate of D. gigantea
occurred at temperatures ranging from 20–30°C, while it was 25–35°C for the two Exserohilum spp.
Green foxtail plants inoculated with these fungal pathogens at the 2 to 3-leaf stage were also exposed
to various temperatures and their efficacy compared with that of an indigenous Canadian fungal isolate,
Pyricularia setariae. Generally, greater amounts of disease and plant biomass reduction increased as
temperatures increased. Drechslera gigantea provided significant weed control across all temperature
regimes tested, with highest disease of 74% and 69% occurring at 30/25°C and 30/15°C, respectively.
Pyricularia setariae was slightly less effective than D. gigantea, especially at lower temperatures,
causing a maximum of 57% disease at 25/20°C. Exserohilum rostratum was not a highly effective path-
ogen, causing only 2 to 5% disease at all temperature regimes. The results indicate that D. gigantea is
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comparable to P. setariae and shows promise as a bioherbicide for green foxtail in the Canadian prai-
ries, while E. rostratum is not a suitable bioherbicide candidate for this weed under the environmental
conditions tested.

Biological control of the southern African 
Chromolaena odorata biotype using pathogens 

– the search continues
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Chromolaena odorata, originating from tropical America, is one of the most troublesome invasive
plant species in the warm, moist subtropical and temperate areas of southern Africa. There is strong
evidence to suggest that the biotype of C. odorata invading southern Africa originates from the islands
of the Northern Antilles, particularly Cuba, Jamaica or Puerto Rico. Several pathogens have been
reported on C. odorata in recent years and, as a result, several exploratory survey trips to South, North
and Central America were undertaken from 1988 until 1997, to record and collect pathogens on C.
odorata. A number of isolates of several pathogens were collected and screened against South African
C. odorata plants. These pathogens, including Pseudocercospora eupatorii-formosani, Mycovel-
losiella perfoliata and Septoria ekmaniana, were of necessity collected on other biotypes of C. odorata
from other parts of its native range. To date, only P. eupatoriiformosani and M. perfoliata isolated from
diseased leaf material collected in Jamaica have been found to be pathogenic on the South African
biotype of chromolaena. In order to ensure compatibility between potential agents and host plant, it has
become important to find the origin of the southern African biotype so that biological control agents
can be collected from neotropical C. odorata populations which match the southern African biotype.
Results of a field survey to Cuba and Jamaica in October 2002 focused on the collection of pathogens
from C. odorata populations matching the southern African biotype. 
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Two factors are of concern when considering a new biological control agent: biosafety and ability to
control the weed. Methods for evaluating safety are well known, but scant attention has been given to
assessment of the candidate’s potential value. This is understandable inasmuch as the agent’s perform-
ance depends on the role of regulating factors that differ between donor and recipient regions. Also,
important subtle effects of seemingly benign biological control agents are not easily discerned. These,
however, can become apparent when the targeted plant is subjected to other stresses, like interspecific
competition. Additive series analysis (inverse linear models) of competition between the weed and a
competitor as mediated by the prospective agent has been proposed for judging the value of new agents.
We examined this possibility by comparing the abilities of two congeneric waterhyacinth weevils,
Neochetina eichhorniae and N. bruchi, to modify competition between waterhyacinth and waterlettuce.
The competition analysis revealed that, without weevils, 41 waterlettuce plants were required to
produce an effect equivalent to a single waterhyacinth plant on waterhyacinth yield, i.e. intraspecific


