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Woody vegetation-shelterbelts 
and remnant

• Trend to increasing woody vegetation
• Trade-off for crop land
• Cost-benefit

• Opportunity to improve value of 
revegetation



• Investigated relation between predator and 
parasitoid abundance in vineyards and 
presence of woody vegetation at local and 
landscape scales

• We have a nice system to investigate pest 
control effects– the principal insect pest of 
grapes in Australia is light brown apple 
moth Epiphyas postvittana



Trichogramma

Light brown apple moth and its egg parasitoid



Spatial analysis-single vineyards
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Parasitism related to vegetation
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Distribution of Trichogramma in the canopy
Ia=1.615 , P = 0.01 Distribution of parasitised lbam

egg masses   Ia = 1.53, P = 0.02

The overall association between Trichogramma collected in February and 
LBAM parasitism (� p) was 0.273, with a Dutilleul adjusted probability of 0.007



Does it matter if there is adjacent 
woody vegetation?

• 61 vineyards over 600 km
• Woody vegetation adjacent ‘shelter belts’

or remnant at least one edge
• Other edges bordered by more vines and 

pasture/crop/grass – in Australian context
• Sampled in vine canopy 50 m from edge 

over 5 months



Adjacent woody vegetation 
enhanced abundance

Thomson and Hoffmann 2010



..and lbam egg predation

Thomson and Hoffmann 2010



Landscape scale



• Sampled in vines at 44 sites from 2 regions
• Calculated % vegetation in landscape in circles of 

increasing radii
• Used scales commonly used 95-3000 m
• 11 spatial scales 
• 15 natural enemies -9 hymenopteran parasitoids and 4 

coccinellids

• Two types of analysis
• Correlation and regression
• ‘Subtracted’ and total



Correlation analysis

• Total area of woody vegetation at each of 
the spatial scales and natural enemy 
abundance

• Only consistent responses  (both regions, 
same scale) Mymaridae and 
Trichogrammatidae and these were 
negative



Regression analysis

• Five significant positive nearer vegetation (95-
530 m)(PC1)

• Only one group, the Chalcididae in Barossa, 
showed a positive response to more distant 
vegetation (750-3000 m)(PC2) 

• Only consistent responses: two significant 
negative: Trichogrammatidae and Mymaridae
nearer vegetation at Barossa and Wrattonbully



• We found only weak relationships 
between woody vegetation and the 
abundance at any landscape spatial 
scale, regardless of whether the 
contribution of each scale was 
considered independently or together 
using a multiple regression approach

• The only consistent pattern was negative 
response of Trichogramma and 
Mymaridae



• Analysis using pasture or total non crop 
yielded no greater relationship between 
land use and abundance of parasitoids or 
coccinellids



• Interesting thing from this 
1. Negative response of small parasitoids
2. Difference in responses cf Europe



Parasitoid response

• Adjacent woody vegetation can enhance 
numbers of parasitoids in vines

• Maybe a large amount of vegetation in the 
landscape might provide sufficient 
resources to draw the parasitoids away 
from the crop, reducing abundance

• Maybe benefits of adjacent vegetation will 
be largest in landscapes that include 
limited non-crop vegetation



• So then we looked at potential landscape 
differences

1. Complexity of ‘non-crop’ number of land uses or 
diversity

2. Relationship between complexity at different 
spatial scales

• ‘landscapes in the US, which typically lack 
variability in landscape complexity, land-use 
intensity and vegetative connectivity seen in 
Europe’ (Olson and Andow, 2008) 

Australian Landscapes



Complexity

We only able to consistently use 4 non vineyard 
land uses 
European classifications up to 20

Semi-natural non-crop habitats such as fallows and 
grasslands should be preserved on a landscape scale

Schmidt and Tscharntke 2005



Diversity

• Forest, pasture, agriculture (cereal, maize, 
beet and potato)

• Horticulture (orchards, nurseries, bulb 
cultivation)

• Water
• Urban areas
• Roads

Bianchi et al 2006



Thomson and Hoffmann in review

Scale

small scale 
and large 
scale 
complexity 
are here not 
necessarily 
related



Thomson and Hoffmann in review

Scale

2120 m

Rs 265 2120 = 0.2

2120 m

Rs 250 2000 = 0.7





Other variables

• ‘Quality’
• Configuration 
• Relative patch size 
• Relative patch isolation (interpatch 

distance) 
• Patches (grain response) 
• Connectivity of patches 
• Edges and edge distance



In an Australian landscape where small scale 
and large scale complexity are not necessarily 
related, it suggests that complexity (non-crop 
vegetation) near to crops is highly important

Common spotted ladybird Harmonia conformis


