
Session 04 – Landscape Ecology 

Landscape ecology and 
biodiversity in agricultural 

landscapes 
 

Benyamin Lakitan 



Agriculture versus Biodiversity 

• Agriculture is mainly seen as a threat for biodiversity of 
agroecosystems. Intensification of agriculture and its 
expansion into marginal lands has substantially modified the 
physiognomy of rural landscapes through fragmentation and 
homogenization, promoting the loss of both natural habitats 
and biodiversity (Benton et al., 2003).  

• Nevertheless, agricultural landscapes harbor an important 
range of biodiversity, both within crops and in non-crop 
habitat (Storkey et al., 2012). 

Benton, T.G., Vickery, J.A., Wilson, J.D., 2003. Farmland biodiversity: is habitat heterogeneity the 
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The role of semi-natural habitats for retaining 
biodiversity in farmland mosaics 

• Many ecological functions associated with the provision of 
ecosystem services to agriculture are closely related to the 
biodiversity in associated semi-natural patches.  

• Two forms of semi-natural habitat commonly occur:  
– (a) remnant patches of grassland and forest vegetation, and  

– (b) corridor networks.  

Both contribute to sustain biodiversity in agricultural 
mosaics. 

(Burel et al., 2013) 

Burel, F., Lavigne, C., Marshall, E.J.P., Moonen, A.C., Ouin, A., Poggio, S.L. 2013. Landscape ecology 
and biodiversity in agricultural landscapes. Agriculture, Ecosystems and Environment 166:1– 2 



Post-Mining Plantation Establishment in Belitung Island 



How does landscape structure affect semi-
natural vegetation and the services it provides? 

• The combination of plant dispersal modes (e.g. wind, animals, 
vegetative) and landscape structure (connectivity of semi-
natural habitat, presence of dense hedgerows or woodlands 
or landscape openness) determines how far plant species can 
move through the landscape to reach suitable patches (Burel 
et al., 2013).  

• Intensity or type of land use may hinder establishment of 
species arriving from surrounding areas in cropped fields and 
therefore often no correlations are found between landscape 
characteristics and in-field weed vegetation (Armengot et al., 
2011). 

Armengot, L., Jose-Maria, L., Blanco-Moreno, J.M., Romero-Puente, A., Xavier Sans, F., 2011. Landscape and 
land-use effects on weed flora in Mediterranean cereal fields. Agri. Eco. Environ. 142, 311–317.. 



Semi Natural Vegetation at Wetland, outskirt of Palembang, Indonesia 



How does landscape structure affect pests? [1] 

• Several studies have related landscape structure and 
arthropod pest abundance, generally focusing on landscape 
composition rather than configuration.  

• Insect pests respond to the spatial distribution of their host 
plant resources, these being found either mainly in crops or 
both in crop and semi-natural habitats, leading to equivocal 
relationships between landscape scale area of crops and or 
semi natural habitat and pest abundance in fields. 

(Burel et al., 2013) 



How does landscape structure affect pests? [2] 

• In case of annual crops, variation of crop areas between years 
may lead to concentration–dilution effects that affect the 
abundance of pests in fields. Pests that affect different crops 
can either use resources from different crops at a given time 
or move from one crop to the other to complete their life 
cycle, their abundance in one crop thus being dependent 
upon the area covered by the other crop(s). 

(Burel et al., 2013) 



Mix of Settlement, Paddy Fields and Natural Vegetation at Wetland, South Sumatera, Indonesia 



How does landscape structure affect auxiliary 
organisms and the services they provide? 

• Most of the studies looking at the positive, negative or neutral 
effects of landscape on the abundance of auxiliary insects 
deals with landscape composition. Landscape complexity is 
often reduced to the presence or not of semi-natural habitats 
(mainly woods) at different scales. 

• One of the essential qualities of auxiliary species for 
controlling pests in agricultural systems is the ability to stay in 
the landscape even when the targeted pest is absent or in low 
abundance.  

(Burel et al., 2013) 



Trend: Promoting specific auxiliary species 

• There is a growing literature on landscape management to 
promote specific auxiliary species. The goal of this landscape 
management is to create a suitable ecological infrastructure 
within the agricultural landscape to provide resources such as 
food, alternative prey or hosts, and shelter from adverse 
conditions.  

(Burel et al., 2013) 
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