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MONITORING ARTHROPOD DIVERSITY IN DOURO WINE REGION VINEYARDS  
AND EVALUATING THE IMPACT OF THE LANDSCAPE 

B 

INTRODUCTION METHODOLOGY 

RESULTS 

Landscape analysis 

In 2011, experiments were carried out in three farms located in DDR. In each farm, five types of habitats 
were defined (i.e., vineyards, olive groves, olive trees hedgerow-OTH, urban sites and scrubland),  each 
one with five repetitions. In 2012, 25 sampling points were placed in vineyards located in 16 farms from 
DDR. A Geographic Information System (GIS) software (ArcGis 9.2) was used to digitize land use (Fig. 3) and 
characterize the surrounding area of the 25 trapping sites for several buffer sizes (from 50 to 250m in 
2011, and 250 and 500m in 2012). Landscape composition, structure and diversity (Shannon index applied 
to landscape) were calculated. 

Arthropods assessment 

Two types of traps were used to monitoring arthropods, namely a "Combi trap“ (Fig. 4), for flying 
arthropods and a "Pitfall trap“(Fig. 5), for soil arthropods. Each trap was filled with a mix of water, salt (5%) 
and soap, and checked weekly from April to July (in a total of 7 weeks in 2011 and 10 weeks in 2012). 
Arthropods were classified using the Rapid Biodiversity Assessment (RBA) method. Species abundance (N), 
richness (S), Shannon-Wiener biodiversity index (H’) and evenness (E) were calculated.  

The relationship between landscape and biological data was calculated using Spearman’s (non-parametric) 
correlation analysis. Calculations were done with SPSS 16.0 for Windows (SPSS Inc., Chicago, IL, USA) 

Agricultural intensification has resulted in a simplification of agricultural landscapes by the expansion of 
agricultural land, enlargement of field size and removal of non-crop habitat. These changes are considered to 
be an important cause of the rapid decline in farmland biodiversity, with the remaining biodiversity 
concentrated in field edges and non-crop habitats. The landscape of the Douro Demarcated Region (DDR), 
unlike other world wine growing areas, offers a strong potential from the standpoint of biodiversity, due to the 
occurrence of a significant area of non-crop habitats (e.g. woodland remnants, riparian vegetation, grassy 
slopes or terraces with natural vegetation and dry stone walls, Fig. 1 and 2) which can provide resources not 
found in the crops, such as shelter, overwintering sites and food sources particularly for arthropods.  

Fig. 4 – Combi trap  Fig. 5– Pitfall trap 

CONCLUSIONS 

Landscape analysis 

More than 52000 individuals, in 2011 and 28000 in 2012 were caught , mostly in the Combi traps. 
Arthropods were split into 25 orders and more than 700 morphospecies (MS) were identified. Coleoptera, 
Hymenoptera, Diptera and Hemiptera were the orders with more captured individuals both in number  (N) 
and richness (S) (Table 2). 
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Fig. 3 – Land use characterization done with GIS 

Therefore, researchers and growers are concerned in understanding if the landscape diversity have an impact 
in the biodiversity of vineyards to estimate if conservation actions have to be taken and which ones. 

The present results were obtained during the two first years of an ongoing Life + project called BioDivine - 
Demonstrating functional biodiversity in viticulture landscapes, which aims to evaluate the impact of the 
landscape's structure on arthropod biodiversity. 

Fig. 2 – The terraces are often occupied with shrubby vegetation and 
vineyards are often surrounded by woodland remnant. 

Fig. 1 – The landscape of DDR is complex and diverse  

Habitats (%) 
Buffer’s radius (m) 

50 100 150 200 250 

Vineyards 39 44 49 53 55 

Scrubland/Woodland 24 26 25 23 22 

Olive groves 16 11 8 6 5 

OTH (Olive hedgerows) 2 1 1 1 1 

Urban sites 7 5 3 2 2 

Dirt roads 7 7 6 6 6 

Sealed roads 3 2 2 1 1 

Riparian forest 2 1 1 1 1 

River 0.3 2 3 5 6 

Interstitial space 2 2 2 2 2 

ECA 26 27 26 24 23 

Shannon Index for landscape 0.64 0.87 0.97 1.01 1.04 

Table 1- Global characterization, in percentage, of the landscape inside the buffers in 2011 (A) and 2012 (B) 

The landscape’s digitalization by GIS allowed us to calculate the land use repartition. Main results are 
presented in Table 1. 

Habitats (%) 
Buffer’s radius (m) 

200 250 

Vineyards 53 47 

Scrubland /Woodland 16 20 

Olive groves 4 3 

OTH (Olive hedgerows) 1 1 

Gardens, orchards 1 1 

Roads (Dirt/sealed) 10 9 

Riparian forest 1 2 

River 5 9 

Interstitial space 9 8 

ECA 17 22 

Shannon Index for landscape 1.72 2.68 

Legend: ECA- Ecological Compensation Areas, represented here by woodland/scrubland and riparian forest 

A B 

More than 15% of the surface analyzed was occupied with scrubland or woodland, which reflect the 
complexity of the landscape of Douro region. The olive groves also represented an important element in 
the landscape (3-16%). The total surface which could potentially work as refuge for biodiversity, named 
ECA (Ecological Compensation Areas), represented between 17% and 27% of the area under study.  

Arthropods  

Order 
2011 2012 

N % S % N % S % 

Coleoptera 24155 46.31 192 24.5 12807 45.6 175 23.8 

Diptera 10475 20.08 103 13.1 3396 12.1 85 11.5 

Hymenoptera 7922 15.19 176 22.4 6875 24.5 177 24.0 

Hemiptera 6591 12.64 146 18.6 3539 12.6 150 20.4 

Araneae 1459 2.80 66 8.4 889 3.2 61 8.3 

Others 1561 2.99 101 12.9 587 2.1 88 12.0 

Total 52163 100 784 100 28093 100 736 100 

Table 2- Total abundance  of arthropods (N) and morphospecies richness (S) distribution among arthropods orders. 

Relations between landscape and arthropods  

In 2011, the abundance of arthropods caught in Combi traps was 
significantly higher (p<0.05) in scrubland and urban sites comparatively 
with vineyards and OTH. Scrubland was the only habitat to demonstrate a 
significant positive correlation (P<0,05) with abundance (rho = 0.318), 
richness (rho = 0.380) and diversity (rho = 0.155) of arthropods caught in 
Combi traps, with emphasis to spiders (rho = 0.203), an important natural 
enemy present in vineyards (Fig. 6). 

In 2012, significant negative correlations (P<0.005) were found between 
the olive groves habitat and diversity (rho = -0.545), and equitability (rho = -
0.537) of total arthropods caught in Combi traps. Moreover, the olive 
groves were negatively correlated with the abundance (rho = -0.456), 
richness (rho = -0.525), diversity (rho = -0.574) and equitability (rho = -610) 
of opiliones (Fig. 7). 

A positive correlation was found between the abundance of scrubland /woodland habitat and the overall 
richness (rho = 0.417, p<0.05). Also a positive correlation was found between landscape Shannon index and 
Shannon index for arthropods caught by Pitfall traps (rho = 0.532).  

From these two first years, we may conclude that each habitat play a different role within each family of 
arthropods. 

Complex landscapes with a high proportion of perennial non-crop habitats should be preserved and 
developed to achieve high levels of biodiversity in the farmed countryside. 

It seems that the presence of some habitats such as  scrubland / woodland could have a positive impact 
on overall  arthropod biodiversity. 

Also it seems that the presence of more diverse landscapes can have a positive impact on diversity of soil 
arthropods. 

Fig. 6– “Crab Spider” (Araneae, Thomisidae) 

Fig. 7–  “Harvestmen” (Opilione order) 
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