
Understanding the local ecological 
contexts that determine the expression of 
these mechanisms will enable the 
development of effective conservation 
biocontrol strategies. For example, trophic
complexity, pest density, alternative prey, 
spatial heterogeneity and disturbance 
may influence the relationship between 
natural enemy diversity and pest 
population dynamics.

The IC Ecology Group are undertaking a 
series of controlled environment and 
semi-field experiments with insect 
assemblages typical of cereal crop 
rotations and alfalfa crops (illustrated) to 
determine the ecological contexts that 
result in positive effects of natural enemy 
diversity on pest populations. 

Natural pest control is a key ecosystem service delivered 
by biodiversity estimated to be worth $417 x 109 per 
anum (Costanza et al., 1997). Enhanced utilisation of 
crop-associated biodiversity for pest-control will 
contribute to agricultural sustainability and the integration 
of biodiversity conservation and agricultural production. 

However, experimental studies of natural enemy diversity 
indicate positive, negative and neutral effects on prey 
populations, explained by different underlying 
mechanisms (Fig. 1). Positive effects operate through 
resource-use differentiation and synergistic interactions 
whilst negative effects result from intra-guild predation 
and behavioural interference. 
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Fig.1 Observed relationships between predator diversity 
and prey suppression are the net effect of several 
possible positive and negative mechanisms. 
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Fig.1 Observed relationships between predator diversity 
and prey suppression are the net effect of several 
possible positive and negative mechanisms. 
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