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 Introduction 

 Little is known of the importance of natural vegetation as a provider of 
agroecosystem services in biodiverse developing countries1.  

 In spite of this, some hypotheses suggest that conservation biocontrol  
management strategies are less effective in areas of high inherent diversity2. 

 It is difficult to extrapolate our current understanding of biological control to 
other systems, as most studies focus on a single pest/enemy complex3.  

 A trait-based approach considering multiple species in the same system is re-
quired to address this1. 

 Aims 

 We investigated multiple pest species (3 types of Tephritidae fruit fly, a leaf 
galling fly and a pathogenic fungi Fusarium spp.) and their enemies in culti-
vated mango  
Mangifera indica, in north-eastern South Africa.  

 We ask:  

1.  Does the density of these pests/pathogens increase with distance from 

natural vegetation?  (Figures 1&2) 

2.  For the insect pests, does this correspond to a decline in natural enemy 

action with distance from natural vegetation? (Figures 3&4) 

 Discussion 

 Natural vegetation was a net source of enemies in the region of study, which 
retains >50% of its natural habitat. 

 The decline in natural enemies, and increase in pests, with distance from 
natural habitat indicates that biocontrol was limited by natural enemy disper-
sal capabilities.  

 Our results suggest previously identified declines in mango productivity with 
distance from natural vegetation, may be due to pest severity as well as polli-
nator declines4. 

 In areas with high habitat complexity, conservation biocontrol can still be im-
proved by management aimed at providing corridors of key plants and habi-
tat elements into the crops, to facilitate natural enemy movement.  
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Figure 1. Severity of mango malformation  
disease on random inflorescences at various 
distances from the natural vegetation. 

(X21= 10.61, P= 0.001; R2= 0.34) 

Figure 2. Combined density of all adult fruit flies across 
four years of bimonthly surveys against distance of Cen-
sus(TM) trap from natural vegetation. 

(X25= 16.64, P< 0.01; R2= 0.83) 

Figure 3.  Fly pupae predation rates within the 
natural (-ve distances) and agricultural environ-
ments (+ve distances). 

(X21= 9.97, P= 0.001; R2= 0.92) 

Figure 4. Proportion of collected fly larvae that 
failed to pupate as a function of distance of host 
mango from the natural vegetation. 

(X21= 8.72, P< 0.01; R2= 0.52) 

Response of pests to distance from natural vegetation 

Response of enemies to distance from natural vegetation 

1. Veres, A. et al. (2013) Agriculture, Ecosystems & Environment, 166, 110-117;   2. Tscharntke, T. et al. (2012) Biological Reviews, 87(3), 661-685.;   3. Chaplin-Kramer, R. & Kremen, C. (2012)  Ecological Applications, 22(7), 1936-1948.;  
4. Carvalheiro, L.G. et al. (2010) Journal of Applied Ecology, 47, 810-820;   5. Carvalheiro, L. G. et al. (2012). Journal of Applied Ecology, 49(6), 1373-1383. 


