
Proceedings of the XI International Symposium on Biological Control of Weeds

64

The significance and variability of predation of 
weed seeds in an agricultural landscape 

in Western Australia

David Minkey1 and Helen Spafford Jacob2

1Faculty of Natural and Agricultural Sciences, Western Australian Herbicide Resistance 
Initiative, University of Western Australia, 6009, Australia

2Cooperative Research Centre for Australian Weed Management, Faculty of Natural and 
Agricultural Sciences, School of Animal Biology, University of Western Australia, 

Western Australia 6009, Australia

Understanding the fate of weed seeds is critical to successful integrated weed management particu-
larly with the increase in herbicide-resistant weeds and reduced-tillage practice. However, the fate
of weed seeds over summer in agricultural fields is not well understood. It is widely accepted that
granivory plays a role in regulating plant populations and is a major contributor to seed loss in natural
ecosystems. But this relationship has not been thoroughly researched or proven to significantly
reduce seed banks of weed species in an agricultural environment. Three years of study in the
Western Australian Wheatbelt has shown that the predation levels of wild radish, wild oat, and
annual ryegrass seeds are highly significant but can be extremely variable. The major findings thus
far are as follows; (1) predation levels can vary from 0 to 100% within the same field, (2) predation
levels tend to be higher on the edges of field rather than in the centre, (3) ants play the dominant role
in seed harvesting, (4) ants exhibit preferences for particular weed seed species, and (5) the presence
of particular ant species can possibly be used as a predictor of weed seed predation levels. These
findings may lead to recommendations for conservation of granivorous ants that are known to
consume surface weed seeds during the summer. These results also contribute to our understanding
of the weeds’ life cycles and fate of their seeds.
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A critical step in biocontrol of an alien invasive plant is surveying for phytophagous organisms in
the plant’s native range. These surveys are usually conducted by a visiting biocontrol scientist or a
contracted local scientist. A novel approach is to employ a team of taxonomists residing in the
weed’s country of origin. Such taxonomists know local conditions (biologically, geographically,
politically), and are acquainted with the local biota. Specialist taxonomists are likely to be most effi-
cient in collecting their focus taxa, and possess in-depth knowledge valuable to biocontrol surveying.
Two South African case studies, where taxonomic teams were contracted for biocontrol surveying,
are presented. The Biosystematics Division, ARC–Plant Protection Research Institute (ARC–PPRI),
South Africa, was contracted to perform comprehensive surveys on two plant species, both indige-
nous to South Africa, but serious environmental weeds elsewhere. In 1996, the Queensland Depart-
ment of Natural Resources, Australia, commissioned a survey on Acacia nilotica (prickly acacia,
Fabaceae); in 1998 the Agricultural Research Service, United States Department of Agriculture,
commissioned a survey on Delairea odorata (Cape ivy, Asteraceae). Taxonomists involved in the
surveys included specialists of several phytophagous insect orders, Acari, and Fungi. An ARC–PPRI
weeds scientist monitored the taxonomists’ activities throughout. Most identifications were
performed by ARC–PPRI taxonomists, who could also comment on the biologies and biocontrol
potential of species collected. Both surveys were highly successful, and discovered several potential
biocontrol agents. Compared to previous surveys on A. nilotica in Pakistan and Kenya, both
performed by biocontrol specialists, the taxonomist approach in South Africa yielded two to three
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times more narrowly associated phytophages. Species accumulation curves indicate near complete
sampling. No previous survey had been done on D. odorata. Apart from the actual discovery of
agents, using a taxonomic team offers other advantages, such as linking taxonomists with longer
term biocontrol projects, and being cost effective.
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