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Abstract 
Soil fauna biodiversity and its functional counterpart were monitored in olive orchards under conventional, 
organic and integrated management, for a year in Messara valley, Crete, Greece. Counter groups of 
functional taxa were defined, with respect to services of biological pest control and of nutrient cycling in the 
olive agroecosystem. Comparison of the different management systems in terms of abundance and diversity 
of soil arthropods and functional groups was performed. Formicidae, Coleopteran family of Tenebrionidae, 
Araneae, Colembola and Opiliones were the most abundant taxa found. A trend of higher total abundance 
and richness was found in the organic olive orchards, however not statistically significant. Functional 
arthropod abundance followed a similar trend. Diversity indices did not show a constant pattern in terms of 
management system comparison; however a trend of higher diversity appeared in the less-intensified 
organic orchards. 

Introduction 
Olive production is often a conventional agricultural protocol with applications of mineral fertiliser and 
chemosynthetic pesticides that can be high in intensive modern olive orchards. Such production often faces 
ecological problems (Kabourakis, 1999). Biodiversity is particularly affected by intensive farming practices, 
forcing agroecosystems to impoverishment (Biaggini, 2007).  

Soil biodiversity is especially regarded as offering stability against disturbance and stress (Brussaard, 2007). 
The elements of agricultural biodiversity providing desired services has been be regarded as “functional” with 
several definitions emerged, depending on stakeholder’s objectives and priorities (Moonen and Bàrberi, 
2008; Bàrberi, 2013).  

The diversity of soil arthropod fauna in twenty four olive orchards in southern Crete was monitored for one 
year using a standard sampling method. Soil arthropod diversity was related to orchard management and the 
agroecological zone of the location of the orchards. This investigation was designed to optimise the 
efficiency of soil arthropod diversity management in olive orchards under different organic, integrated and 
conventional management systems. 

Material and methods  

Study location and surveyed orchards 
The survey was done in twenty four pilot orchards located in eight different sites in Messara valley, a 
representative olive producing region of southern Crete. Orchards were selected following discussions with 
stakeholders and based on previous research carried out in the area (Kabourakis, 1999). Each study site 
included three neighbouring orchards (organic, integrated and conventional). The sampling period included 5 
weekly measurements in each season, starting in autumn 2011 to summer 2012 (in total 20 weeks/year).  
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Soil arthropod fauna monitoring 

Soil arthropods were collected using pitfall traps. Each trap was left in site for 7 days. The arthropods were 
identified down to order level of taxonomy and to the level of class for Chilopoda and Diplopoda. Coleoptera 
were further taxonomized for the families of Scarabeidae, Carabidae, Staphylinidae and Tenebrionidae due 
to their functionality. Family Formicidae was counted independently from order Hymenoptera due to its 
abundance.  

Data analysis 
Comparison of different management systems was performed in terms of number of arthropods collected 
(total abundance). Richness and other indices of diversity were calculated, including the Shannon, reverse 
Simpson’s and Pielou’s Index. In addition, catches of functional fauna were grouped regarding the important 
and prioritized agroecosystem services of biological pest control and soil nutrient cycling they deliver. 
Statistical analyses were carried out using SPSS 20.0 for MS Windows. 

Results 
Total arthropods capture during the whole sampling period amounted to 115,364 individuals, of which 44,283 
were trapped in the organic, 36,715 in the conventional and 34,367 in the integrated orchards. The 
arthropods were classified into 16 taxa, represented in all management systems (Table 1). Differences in 
total abundance were not statistically significant. Nevertheless, higher number of catches appeared in the 
organic orchards for all measurements, except winter. In similar studies, lower abundance of arthropods was 
found in conventional olive orchards (Ruano et al., 2004) and greater abundance in organic olive orchards 
(Cotes et al., 2010). 

Table 1. Soil arthropod fauna abundance of taxa, functional groups and, and values of richness and 
biodiversity indices for organic (Org), conventional (Conv) and integrated (Int) management systems. 
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In terms of specific taxa, Coleoptera was the most abundant, dominated mostly by family Tenebrionidae, and 
it was followed by Formicidae, Araneae and Collembola. The differences of taxa abundance between 
management systems were not statistically, except Acarina, being higher in the organic than the integrated 
olive orchards, in the whole period results (p<0.05) 
Functional arthropods captured throughout the whole sampling periods numbered 90,630 individuals, 
representing 76,7% of total arthropod catches. In the organic orchards 35,331 functional individuals were 
counted, in the conventional 27,331 and 27,967 in the integrated orchards. 

Differences of functional taxa abundance between management systems were not statistically significant. 
However, a trend of higher total catches appeared in the whole period results for the organic orchards, 
followed by the integrated and conventional. The seasonal measurements presented the same pattern, 
except in the summer where the conventional ranked second, and in winter, where the integrated ranked first 
(Table 1). The above, not surprisingly, resemble to the results of total arthropod abundance, since the 
functional part accounts for a large part of the total catches.   

Differences of all biodiversity indices between management systems were not statistically significant. 
Nevertheless, values of the Shannon index appeared higher in organic, followed by the integrated and 
conventional orchards in the whole period results. In the seasonal measurements, the indices values did not 
present a constant pattern. 

Discussion 
Less-intensively managed orchards appeared to support higher soil arthropod abundance and diversity of 
soil arthropods. Differences between management systems were not statistically significant; however a trend 
of higher total and functional taxa abundance in less the less intensive management systems was rather 
obvious. The composition of soil arthropod fauna was similar to that of previous surveys. Breakdown of the 
total abundance to functional groups with regards to prioritised agroecosystem services, proved to be a 
helpful approach for our biodiversity survey. 
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