
 
 

LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
 

 

Numéro du projet LIFE+ 

LIFE09 NAT/FR/000584 

 Acronyme du projet LIFE+  

BioDiVine 
 

 

 

Deliverable A2 
 

In-depth studies of scientific features 
of the different project areas 

 

 

 

 

Due date (postponed): 07/15/2012 

Reporting date: 08/15/2013 (updated version) 

Responsible partner(s): ALL 

  



LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
2 

¢ŀōƭŜ ƻŦ ŎƻƴǘŜƴǘǎ 
TABLE OF FIGURES............................................................................................................................................ 4 

LIST OF TABLES ................................................................................................................................................. 5 

SUMMARY ....................................................................................................................................................... 7 

REMINDER ABOUT METHODOLOGY ................................................................................................................. 8 

Á HABITATS AND LANDSCAPE TYPOLOGY................................................................................................... 8 

Á BIODIVERSITY MEASUREMENTS .............................................................................................................. 9 

METHODOLOGY ...................................................................................................................................................... 9 

Á DATA COLLECTED, SITE BY SITE ............................................................................................................. 10 

1. COSTIÈRES DE NÎMES ............................................................................................................................ 11 

1.1. CARTOGRAPHY OF THE LAND USE AT THE DENOMINATION SCALE ....................................................................... 11 
1.2. DETAILED LAND USE DATA WITHIN 200M RADIUS AROUND EACH ARTHROPODS TRAP ............................................ 13 
1.3. 2011 TRAPPING NETWORK IN COSTIÈRES DE NÎMES ....................................................................................... 13 
1.4. RESULTS ................................................................................................................................................ 14 

1.4.1. Abundance and Morphotypic Richness per week .......................................................................... 14 
1.4.2. Abundance and richness per trap .................................................................................................. 15 
1.4.3. Abundance and richness per habitat ............................................................................................. 16 
1.4.4. Abundance and richness per arthropod Order .............................................................................. 17 
1.4.5. Correlations between arthropods indexes and landscape ones .................................................... 18 

1.5. CONCLUSION COSTIÈRES DE NÎMES ............................................................................................................. 18 
1.6. THE QUANTIFIED EXPECTED RESULTS ........................................................................................................... 19 

2. LIMOUX ................................................................................................................................................. 20 

2.1. CARTOGRAPHY OF THE LAND USE AT THE DENOMINATION SCALE ....................................................................... 20 
2.2. DETAILED LAND USE DATA WITHIN 200M RADIUS AROUND EACH ARTHROPODS TRAP ............................................ 21 
2.3. 2011 TRAPPING NETWORK IN LIMOUX ........................................................................................................ 22 
2.4. RESULTS ................................................................................................................................................ 23 

2.4.1. Abundance and Morphotypic Richness per week .......................................................................... 23 
2.4.2. Abundance and richness per trap .................................................................................................. 23 
2.4.3. Abundance and richness per habitat ............................................................................................. 24 
2.4.4. Abundance and richness per arthropod Order .............................................................................. 24 
2.4.5. Correlations between arthropods indexes and landscape ones .................................................... 25 

2.5. CONCLUSION LIMOUX .............................................................................................................................. 25 
2.6. THE QUANTIFIED EXPECTED RESULTS ........................................................................................................... 26 

3. SAINT EMILION ..................................................................................................................................... 28 

3.1. CARTOGRAPHY OF THE LAND USE AT THE DENOMINATION SCALE ....................................................................... 28 
3.1. DETAILED LAND USE DATA WITHIN 200M RADIUS AROUND EACH ARTHROPODS TRAP ............................................ 30 
3.2. 2011 TRAPPING NETWORK IN 2011 IN SAINT EMILION .................................................................................. 30 
3.3. RESULTS ................................................................................................................................................ 31 

3.3.1. Abundance and Morphotypic Richness per week .......................................................................... 31 
3.3.2. Abundance and richness per trap .................................................................................................. 31 
3.3.3. Abundance and richness per habitat ............................................................................................. 32 
3.3.4. Abundance and richness per arthropod Order .............................................................................. 32 
3.3.5. Correlations between arthropods indexes and landscape ones .................................................... 33 

3.4. CONCLUSION SAINT EMILION .................................................................................................................... 34 
3.5. THE QUANTIFIED EXPECTED RESULTS ........................................................................................................... 35 

4. PENEDES ............................................................................................................................................... 36 

4.1. CARTOGRAPHY OF THE LAND USE AT THE DENOMINATION SCALE ....................................................................... 36 
4.2. 2011 TRAPPING NETWORK IN 2011 IN PENEDES .......................................................................................... 37 
4.3. RESULTS ................................................................................................................................................ 38 

4.3.1. Abundance and Morphotypic Richness per week .......................................................................... 38 
4.3.2. Abundance and richness per trap .................................................................................................. 38 
4.3.3. Abundance and richness per habitat ............................................................................................. 40 



LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
3 

4.3.4. Abundance and richness per arthropod Order .............................................................................. 41 
4.4. CONCLUSION PENEDES ............................................................................................................................. 42 
4.5. THE QUANTIFIED EXPECTED RESULTS ........................................................................................................... 42 

5. LA RIOJA AND LA GRAJERA .................................................................................................................... 43 

5.1. CARTOGRAPHY OF THE LAND USE AT THE DENOMINATION SCALE ....................................................................... 43 
5.2. 2011 TRAPPING NETWORK IN LA GRAJERA................................................................................................... 46 
5.3. RESULTS ................................................................................................................................................ 47 

5.3.1. Abundance and Morphotypic Richness per week .......................................................................... 47 
5.3.2. Abundance and richness per trap .................................................................................................. 47 
5.3.3. Abundance and richness per habitat ............................................................................................. 47 
5.3.4. Abundance and richness per arthropod Order .............................................................................. 48 

5.4. CONCLUSION LA RIOJA /  LA GRAJERA ......................................................................................................... 49 
5.5. THE QUANTIFIED EXPECTED RESULTS ........................................................................................................... 49 

6. BURGUNDY ........................................................................................................................................... 50 

6.1. CARTOGRAPHY OF THE LAND USE AT THE DENOMINATION SCALE ....................................................................... 50 
6.2. 2011 TRAPPING NETWORK IN BURGUNDY ................................................................................................... 51 
6.3. RESULTS ................................................................................................................................................ 52 

6.3.1. Abundance and Morphotypic Richness per week .......................................................................... 52 
6.3.2. Abundance and richness per arthropod Order .............................................................................. 53 

6.4. CONCLUSION BURGUNDY ......................................................................................................................... 53 
6.5. QUANTIFIED EXPECTED RESULTS ................................................................................................................. 54 

7. ALTO DOURO ........................................................................................................................................ 55 

7.1. CARTOGRAPHY OF THE LAND USE AT THE DENOMINATION SCALE ....................................................................... 55 
7.2. DETAILED LAND USE DATA WITHIN 200M RADIUS AROUND EACH ARTHROPODS TRAP ............................................ 56 
7.3. 2011 TRAPPING NETWORK IN ALTO DOURO................................................................................................. 56 
7.4. RESULTS ................................................................................................................................................ 58 

7.4.1. Abundance and Morphotypic Richness per week .......................................................................... 58 
7.4.2. Abundance and richness per trap .................................................................................................. 58 
7.4.3. Abundance and richness per habitat ............................................................................................. 58 
7.4.4. Abundance and richness per arthropod Order .............................................................................. 60 
7.4.5. Correlations between arthropods indexes and landscape ones .................................................... 60 

7.5. CONCLUSION DOURO............................................................................................................................... 62 
7.6. THE QUANTIFIED EXPECTED RESULTS ........................................................................................................... 62 

ANNEX 1: TYPOLOGY FOR LANDSCAPE MAPPING........................................................................................... 63 

ANNEX 2: EXAMPLE OF LAND USE DIGITIZATION WITHIN A RADIUS OF 200M AROUND TRAPS ..................... 66 

 
  



LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
4 

¢ŀōƭŜ ƻŦ ŦƛƎǳǊŜǎ 
Figure 1: Land use map of the denomination Costières de Nîmes .......................................... 11 

Figure 2: Proportions of the main Land Cover types in Costières de Nîmes area ................... 12 

Figure 3: Global map of the traps network set on Costières de Nîmes area in 2011 .............. 13 

Figure 4: Abundance and Morphotypic Richness per week in Costières de Nîmes................. 14 

Figure 5: Abundance and Richness per trap in Costières de Nîmes ........................................ 15 

Figure 6: Abundance and richness per habitat in Costières de Nîmes .................................... 16 

Figure 7: Boxplot for MR and Shannon index of the 5 different habitats monitored in 
Costières de Nîmes ................................................................................................................... 16 

Figure 8: Richness of arthropods per order in Costières de Nîmes ......................................... 17 

Figure 9: Land use map of the denomination Limoux ............................................................. 20 

Figure 10: Proportions of the main landscape categories in Limoux....................................... 21 

Figure 11: Traps network in Limoux ......................................................................................... 22 

Figure 12:Average Abundance and richness per habitat in Limoux ........................................ 24 

Figure 13: Total Abundance and richness per habitat in Limoux ............................................. 24 

Figure 14: Examples of arthropods found in Limoux, 2011 ..................................................... 26 

Figure 15: Land use map of the denomination Saint Emilion .................................................. 28 

Figure 16: Proportions of the main landscape categories in Saint Emilion ............................. 29 

Figure 17: Traps network in Saint Emilion ............................................................................... 30 

Figure 18: Total abundance and richness per habitat in the Saint Emilion demonstration site
 .................................................................................................................................................. 32 

Figure 19: Average abundance and richness per habitat in Saint Emilion............................... 32 

Figure 20: Evolution of Shannon index among time for the five habitats of Saint Emilion ..... 33 

Figure 21: Pictures taken in Saint Emilion ................................................................................ 35 

Figure 22: Land use map of the denomination Penedes ......................................................... 36 

Figure 23: Land use repartition in Penedes ............................................................................. 37 

Figure 24: Traps network in Penedes ....................................................................................... 37 

Figure 25: Abundance and Morphotypic richness per trap in Penedes................................... 39 

Figure 26: Abundance and Morphotypic richness per habitat in Penedes .............................. 40 

Figure 27: Abundance and Morphotypic richness per arthropods Order in Penedes ............. 41 

Figure 28: Land use map of the denomination La Rioja........................................................... 43 

Figure 29: Land use repartition in La Rioja ............................................................................... 44 

Figure 30: Land use map of La Grajera ..................................................................................... 44 

Figure 31: Land use repartition in La Grajera ........................................................................... 45 

Figure 32: Traps network in La Grajera .................................................................................... 46 

Figure 33: Abundance per habitat in La Grajera ...................................................................... 48 

Figure 34: Morphotypic Richness per habitat in La Grajera .................................................... 48 

Figure 35: Land use map of the denomination Burgundy ....................................................... 50 

Figure 36: Proportions of the main landscape categories in Burgundy ................................... 51 

Figure 37: Traps network in Burgundy ..................................................................................... 52 

Figure 38: Average abundance and richness per habitat in Burgundy .................................... 52 

Figure 39: Richness vs distance to wood edge ......................................................................... 53 

Figure 40: Coccinelidae in Burgundy ........................................................................................ 54 

Figure 41: Land use map of the denomination Alto Douro ..................................................... 55 

Figure 42: Land use repartition in Alto Douro ......................................................................... 56 

Figure 43: Traps network in Quinta des Carvalhas - Douro ..................................................... 57 

Figure 44: Traps network in Quinta do Seixo ς Douro ............................................................. 57 

Figure 45: Traps network in Quinta do St. Luiz ς Douro .......................................................... 57 

Figure 46: Abundance per habitat in Alto Douro ..................................................................... 59 

Figure 47: Richness per habitat in Alto Douro ......................................................................... 59 



LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
5 

[ƛǎǘ ƻŦ ǘŀōƭŜǎ 
Table 1: Corine Land Cover database ......................................................................................... 8 

Table 2: Land use quantitative data of Costières de Nîmes ..................................................... 11 

Table 3: Habitats chosen in Costières de Nîmes, with an example of traps ............................ 13 

Table 4: Abundance and Morphotypic Richness per week in Costières de Nîmes .................. 14 

Table 5: Abundance, Richness and Diversity per trap in Costières de Nîmes .......................... 15 

Table 6: Richness and Abundance of arthropods per order on the Costières de Nîmes 
demonstration site ................................................................................................................... 17 

Table 7: Significant Spearman correlations between arthropods and landscape indexes ...... 18 

Table 8: Conservations actions reviewed objectives according to 2011 biodiversity 
monitoring ................................................................................................................................ 19 

Table 9: Land use quantitative data of Limoux ........................................................................ 20 

Table 10: Habitats chosen for arthropods monitoring in Limoux ............................................ 22 

Table 11: Abundance and richness per week in Limoux .......................................................... 23 

Table 12: Abundance and Richness per trap in Limoux ........................................................... 23 

Table 13: Richness and Abundance of arthropods per order in Limoux.................................. 24 

Table 14: Significant Spearman correlations between arthropods and landscape indexes .... 25 

Table 15: Limoux conservations actions reviewed objectives according to 2011 biodiversity 
monitoring ................................................................................................................................ 26 

Table 16: List of potential varieties of trees and schrubs available for hedgerows in Limoux 27 

Table 17: Land use quantitative data of St Emilion.................................................................. 28 

Table 18: Habitat chosen for arthropods monitoring in Saint Emilion .................................... 30 

Table 19 Abundance in Saint Emilion: ...................................................................................... 31 

Table 20: Total Abundance and Richness per trap in Saint Emilion......................................... 31 

Table 21: Richness and Abundance of arthropods per order on the Saint Emilion 
demonstration site ................................................................................................................... 32 

Table 22: Significant Spearman correlations between arthropods and landscape indexes .... 33 

Table 23: Saint Emilion conservations actions reviewed objectives according to 2011 
biodiversity monitoring ............................................................................................................ 35 

Table 24: Land use quantitative data of Penedes .................................................................... 36 

Table 25: Habitats chosen for arthropods monitoring in Penedes .......................................... 37 

Table 26: Abundance and Morphotypic richness per week in Penedes .................................. 38 

Table 27: Abundance and Morphotypic richness per trap in Penedes .................................... 38 

Table 28: Abundance and Morphotypic richness per arthropods Order in Penedes .............. 41 

Table 29: Penedes conservations actions reviewed objectives according to 2011 biodiversity 
monitoring ................................................................................................................................ 42 

Table 30: Land use quantitative data of La Rioja ..................................................................... 43 

Table 31: Land use quantitative data of La Grajera ................................................................. 45 

Table 32: Habitats chosen for arthropods monitoring in La Grajera ....................................... 46 

Table 33: Abundance and Morphotypic Richness per week in La Grajera .............................. 47 

Table 34: Abundance and Morphotypic Richness per trap in La Grajera ................................ 47 

Table 35: Abundance and Morphotypic Richness per habitat in La Grajera ........................... 47 

Table 36: Abundance and Morphotypic Richness per arthropods Order in La Grajera .......... 48 

Table 37: La Grajera conservations actions reviewed objectives according to 2011 
biodiversity monitoring ............................................................................................................ 49 

Table 38: Land use quantitative data of Burgundy .................................................................. 50 

Table 39: Habitats chosen for arthropods monitoring in Burgundy ........................................ 51 

Table 40: Abundance and Richness per week on the Burgundy site: ...................................... 52 

Table 41: Richness and Abundance of arthropods per order in Burgundy .............................. 53 



LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
6 

Table 42: Burgundy conservations actions reviewed objectives according to 2011 biodiversity 
monitoring ................................................................................................................................ 54 

Table 43: Land use quantitative data of Alto Douro ................................................................ 55 

Table 44: Example habitat monitored in Alto Douro ............................................................... 56 

Table 45: Abundance and Morphotypic Richness per week in Alto Douro ............................. 58 

Table 46: Abundance and Richness per trap in Alto Douro ..................................................... 58 

Table 47: Abundance and Morphotypic Richness per habitat in Alto Douro .......................... 58 

Table 48: Abundance and Morphotypic Richness per arthropods Order in Alto Douro ......... 60 

Table 49: Correlations between arthropods indexes for aerial traps and landscape indexes 60 

Table 50: Correlations between arthropods indexes for pitfall traps and landscape indexes 61 

Table 51: Significant correlations between landscape indexes and natural enemies richness
 .................................................................................................................................................. 61 

Table 52: Alto Douro conservations actions reviewed objectives according to 2011 
biodiversity monitoring ............................................................................................................ 62 

 
  



LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
7 

{ǳƳƳŀǊȅ 

The Life+ BioDiVine project aims to enhance knowledge and management of biodiversity in 
viticulture vineyards. 

At the beginning of this project, methodologies had been defined to ensure that biodiversity 
measures would be feasible and consistent among the different demonstration sites to allow 
global comparisons at the end of the project. These methodologies affect mainly the 
biodiversity measurements and the geographic database protocols. This report compiles the 
data collected on the different demonstration sites during the period from September 2010 
to December 2011 (or more considering the delays contracted by some partners). 

In order to build a consistent landcover database among all demonstration sites, a list of 
main habitats has been established by all partners to agree on a common typology. As a 
preliminary work, IFV has built a first overview of all demonstration sites, using available 
data in European countries based on the Corine Land Cover biotopes typology (action A1a). 
This work allowed determining on which habitats the biodiversity conservation measures 
should focus to be as much representative of the area as possible. To start implementing a 
more precise and local scale cartography study on some sites (pre-action A1b launched in 
2011 for the sites of Costières de Nîmes, Limoux, St Emilion and Douro), a common and 
adapted typology has been discussed and validated by all partners (annex 1). It will be used 
as a reference to build the GIS database of each demonstration site.  

The 2011 biodiversity measures are focused on arthropods diversity and are monitored on 
all demonstration sites. They will be carried on during 2012 and 2013 and other biodiversity 
taxa will be surveyed. Arthropods have been identified using the RBA method that allows 
getting reliable data within shorter delays than the usual species level identification (please, 
refer to the Grant agreement-part B3 for more details about the method). These monitoring 
allow measuring the arthropods diversity of the overall demonstration site (gamma 
diversity) and the contribution of each landscape element to this global diversity (alpha 
diversity).  

2011 arthropods traps have been set up in the main habitats of each site. The mais objective 
of this survey is to understand the effect of each habitat on biodiversity and then, to 
promote the implementation of efficient conservation actions according to the local 
specificities of each partner site. In 2012 and 2013, traps will be located in vineyard only to 
go further into details regarding the correlation between landscape (analyzed through 
Action A1b) and arthropods diversity specifically associated to vineyard (surveyed through 
Action E3). 

The 2011 results presented in this document are completed for all sites. Only one data is 
missing in this deliverable, the percentages of each land use at La Rioja denomination scale 
because of reasons explained in La Rioja paragraph. 

 

 
COPY OF THE ACTION AS GIVEN IN PART C OF THE GRANT AGREEMENT όҐέtǊƻǇƻǎŀƭέύ 

Description: An in-depth study of areas selected for the project will be carried out, in particular on biotopes 
specificities, typologies and geologies. It will be done during 4 months (T0+1 to TO+5). The landscape typology is 
determined according to several features of landscape elements (structure, functioning, area, degree of human 
intervention, soil cover). 

Reasons why this action is necessary: This step will give us the ñPoint zeroò of the (morpho) specific wealth and 
quantity of arthropods and plants on each area dedicated to the project and in each type of habitat. Besides, it is 
useful to identify landscape elements that need layouts. 
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wŜƳƛƴŘŜǊ ŀōƻǳǘ ƳŜǘƘƻŘƻƭƻƎȅ 

Á Iŀōƛǘŀǘǎ ŀƴŘ ƭŀƴŘǎŎŀǇŜ ǘȅǇƻƭƻƎȅ 
During the Kick-Off Meeting (KOM), all partners agreed on the fact that most methods and 
protocols used during the BioDiVine project should be as common and standardized as 
possible. 
 
As a preliminary work, IFV proposed to all demonstration sites to start a common global 
landscape analysis on the entire denomination area. This cartography aims to provide a 
global overview of the different habitats present in each landscape on a large-scale level. IFV 
proposed to use the Corine Land Cover database as it is available for all European countries 
and it is the most appropriate typology for landscape analysis. This works correspond to 
Action A1a and is presented and discussed in this deliverable. The observation scale is large 
and not precise enough to carry out detailed analysis planned on action E3. A more precise 
work, planned on action A1b will be done each year to characterize more precisely the 
landscape structure around each biodiversity monitoring point in order to highlight the link 
between landscape and biodiversity. 
 

Table 1: Corine Land Cover database 

main types of CLC land use types code CLC nomenclature Corine Land Cover 

artificial areas 

urban dense 111 continuous urban fabric 

  112 discontinuous urban fabric 

  121 industrial or commercial units 

  122 road and rail networks and associated land 

artificial areas 124 airports 

  131 mineral extraction sites 

  132 dump sites 

  142 sport and leisure facilities 

agricultural areas 

cereals 211 non-irrigated arable land 

  213 rice fields 

vineyard 221 vineyards 

orchard 222 fruit trees and berry plantations 

  223 olive groves 

gardening 242 complex cultivation patterns 

  243 land principally occupied by agriculture 

    311 broad-leaved forest 

  forest 312 coniferous forest 

forests   313 mixed forest 

and   231 pastures 

semi-natural   321 natural grassland 

elements sparse vegetation 322 moors and heathland 

    323 sclerophyllous vegetation 

    324 transitional woodland/shrub 

    333 sparsely vegetated areas 

wetlands 
swamp 411 inland marshes 

  421 salt marshes 

surface water 511 water courses 

water   512 water bodies 
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The fact that landscapes are very different from one demonstration site to another led the 
partners to agree on the building of a standardized land cover database in order to facilitate 
the comparisons among sites that will allow highlighting a common trend regarding the link 
between landscape and biodiversity. 
 
A first list of habitats present on the French sites was proposed to other partners as a base 
to implement. Each partner had to send basic landscape information to VITINNOV in order to 
check if the different systems were compatible. A final list of habitats was done, and some 
modifications or groups were done to satisfy the standards needed for GIS typology (annex 1 
- please refer to inception report for further details). 

Á .ƛƻŘƛǾŜǊǎƛǘȅ ƳŜŀǎǳǊŜƳŜƴǘǎ 
 
VITINNOV proposed to other partners to follow a common methodology based on 
arthropods trapping and their identification using the RBA method. This method is to 
identify the Order of each arthropod. Then, within each Order, groups of arthropods are 
created according to three simple criteria: size, shape and color. These groups are called 
άƳƻǊǇƘƻǘȅǇŜǎέ ŀƴŘ ŀƭƭƻǿ ŎŀƭŎǳƭŀǘƛƴƎ ƛƴŘŜȄŜǎ ƻŦ ǊƛŎƘƴŜǎǎ όƳƻǊǇƘƻǘȅǇƛŎ ǊƛŎƘƴŜǎǎύ ŀƴŘ 
diversity (Shannon index). All partners agreed during the KOM to apply this methodology. To 
do so, VITINNOV provided specific documents, material and training to partners technicians 
and trainees (Action E2). 

Methodology 

Each demonstration site was equipped with 25 trapping stations (20 for Penedes). Each 
station presents an aerial trap (Combi trap) and a ground trap (Pitfall trap). Trapping stations 
were split in groups of 4 to 6 traps, all relating to specific habitats. The RBA method allowed 
identifying all arthropods and calculating indexes of Abundance (number of arthropods) and 
morphotypic richness (number of morphotypes). 
 
Habitats were chosen according to the GIS and field work previously done (identification of 
all habitats and choice of the most representative habitats of each denomination) and local 
knowledge (help from local technicians, stakeholders, winegrowers). 
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Á 5ŀǘŀ ŎƻƭƭŜŎǘŜŘΣ ǎƛǘŜ ōȅ ǎƛǘŜ 
This document aims to present the local situation of each demonstration site, in order to 
validate the main actions planned in the project. As written in the proposal, if some actions 
initially planned seem, according to these first results, not adapted to local context, a new 
definition of objectives will be proposed and justified.  
¢Ƙƛǎ άƛƴ-ŘŜǇǘƘ ǎǘǳŘȅέ ŀƭƭƻǿǎ ƛŘŜƴǘƛŦȅƛƴƎ ŦƻǊ ŜŀŎƘ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǎƛǘŜ ǿƘƛŎƘ ǘȅǇŜ ƻŦ ƭŀƴŘǎŎŀǇŜ 
elements are the most important for biodiversity conservation. The comparison of 
arthropods abundance and richness among the main habitats of each site will allow 
answering one of the main objectives of the project by highlighting the positive effect of 
semi-natural habitats on biodiversity.  
It will allow answering one of the quantified achievements (Grant Agreement part B1) which 
is to increase by 15 to 20% the arthropods diversity thanks to the implementation of 
conservation actions such as ground cover into vine plots or resting fallow plots and 
hedgerows. 
 
Data presented into this document were collected during the first year of fieldwork on each 
demonstration site. The main habitats present in each denomination have been identified 
and traps were set up at the beginning of April. Data collection and analyses have been done 
by student trainees (hired specifically for the project) or by technician staff. Six out of 7 
demonstration sites finished their data analyses at the end of 2011. Data analysis was 
finished in 2012 in Penedes. Detailed reports have been written for the demonstration sites 
of Limoux, Costières de Nîmes, Saint Emilion, Burgundy and Alto Douro. These reports 
provide further information about 2011 surveys and are available on the project website 
(www.biodivine.eu).  
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1. /ƻǎǘƛŝǊŜǎ ŘŜ bƞƳŜǎ 

1.1. Cartography of the land use at the denomination scale 

 
Figure 1: Land use map of the denomination Costières de Nîmes 

 
Table 2: Land use quantitative data of Costières de Nîmes 

Land Cover types  m2 ha % 

vineyard 230646503 23064,6503 26,78 

orchard 65209819 6520,9819 7,57 

cereals 105850606 10585,0606 12,29 

market gardening 166442548 16644,2548 19,33 

forest 49969756 4996,9756 5,80 

sparse vegetation 68871954 6887,1954 8,00 

swamp 44117584 4411,7584 5,12 

water 22447314 2244,7314 2,61 

dense urban 3478609 347,8609 0,40 

artificial areas 104094692 10409,4692 12,09 

Total 861129385 86112,9385 100 
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Figure 2: Proportions of the main Land Cover types in Costières de Nîmes area 

 
¢ƘŜ ǊŜǇŀǊǘƛǘƛƻƴ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƭŀƴŘǎŎŀǇŜ ŜƭŜƳŜƴǘǎ ƻƴ ǘƘŜ ŀǇǇŜƭŀǘƛƻƴ ά/ƻǎǘƛŝǊŜǎ ŘŜ bƞƳŜǎέ 
is diversified and balanced. For a total surface of 86000 ha (according to the administrative 
limits)Σ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŜƭŜƳŜƴǘ ƛǎ ǘƘŜ ǾƛƴŜȅŀǊŘΣ ŜǾŜƴ ƛŦ ƛǘ ǊŜǇǊŜǎŜƴǘǎ άƻƴƭȅέ нт҈ ƻŦ ǘƘŜ 
surface (23000 ha). The second most important Land Cover type is market gardening (19% of 
the total surface). Then, three secondary land cover types equally fill the space (8 to 12% of 
total surface): orchards, urban areas and cereals. The natural elements represent 22% 
(water, swamp, forest and sparse vegetation). Regarding spatial repartition, different sectors 
can be delimited according to the main land use categories: 
-  North of Nîmes represents the main part of artificial areas, forests and sparse vegetation. 
- the vine-growing area shows a well balanced landscape where vine plots, gardening, 
orchards and urban areas are rather well mixed together. Urban areas evolve quite fast, 
concurrencing the agricultural area. 
-  Cereals and swamps are mainly concentrated in the south part of the appellation. 
 
The global overview of the Costières de Nîmes landscape shows that the appellation is 
mainly oriented in wine production. But, the vine growing areas are well balanced locally by 
market gardening, orchards, and urban areas. Forests and sparse vegetation are mainly 
concentrated in the north of the appellation while cereals are more present in the south. 
 
So, the main habitats chosen for biodiversity measures were: forest edge, mixed hedgerows, 
vineyard, orchard and fallow (category close to sparse vegetation terminology of Corine 
Biotope). 
Anyway, in order to implement biodiversity monitoring and conservation actions on the 
ƻŦŦƛŎƛŀƭ ŦƛŜƭŘ ƭƛƳƛǘ ƻŦ ǘƘŜ /ƻǎǘƛŝǊŜǎ ŘŜ bƞƳŜǎ vǳŀƭƛǘȅ ƭŀōŜƭ ό!ǇǇŜƭƭŀǘƛƻƴ ŘΩhǊƛƎƛƴŜ /ƻƴǘǊƾƭŞŜύΣ 
the area of interest will be within the 4500 hectares of land that are listed under this label 
(Figure 3). 
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1.2. Detailed land use data within 200m radius around each arthropods 
trap 

Surfaces and percentages of each land use type per trap are detailed in the Mid-term report 
annex A1b.5 - C. de Nîmes. 
An example of the detailed  land use digitization work within 200m radius around each 
arthropods trap is given in annex 2. 

1.3. 2011 trapping network in Costières de Nîmes 

Table 3: Habitats chosen in Costières de Nîmes, with an example of traps 

Forest Vineyard Fallow Orchard Mixed hedgerow 

     

 

 
Figure 3: Global map of the traps network set on Costières de Nîmes area in 2011 

όάŦǊƛŎƘŜ ƘŜǊōŀŎŞŜέ Ґ ŦŀƭƭƻǿΣ άƘŀƛŜ ŎƻƳǇƻǎƛǘŜέ Ґ ƳƛȄŜŘ ƘŜŘƎŜǊƻǿΣ άƭƛǎƛŝǊŜ ŘŜ ōƻƛǎέ Ґ ǿƻƻŘ ŜŘƎŜΣ άǾŜǊƎŜǊέ Ґ 
ƻǊŎƘŀǊŘΣ άǾƛƎƴŜέ Ґ ǾƛƴŜȅŀǊŘΣ άŘŜƭƛƳƛǘŀǘƛƻƴ !h/έ Ґ denomination limits). 
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1.4. Results 

1.4.1. Abundance and Morphotypic Richness per week 
 
The global (Bêta) richness recorded in 2011 (10 weeks collect from April, 2011, 26th to June, 
2011, 28th) on the Costières de Nîmes demonstration site is 585 morpho-types for an 
abundance of 51929 arthropods. 
 

Table 4: Abundance and Morphotypic Richness per week in Costières de Nîmes 

Weeks 1 2 3 4 5 

Abundance 6522 8167 5817 4829 5204 

MR 315 326 315 301 326 

Weeks 6 7 8 9 10 

Abundance 4199 2787 5372 4973 4059 

MR 319 244 321 290 262 
 

 

 
Figure 4: Abundance and Morphotypic Richness per week in Costières de Nîmes  
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1.4.2. Abundance and richness per trap 
 

Table 5: Abundance, Richness and Diversity per trap in Costières de Nîmes 

Trap 
number 

Abundance Richness Shannon 
Trap 

number 
Abundance Richness Shannon 

 1 2323 238 4,28  14 1747 182 3,82 

 2 1403 185 3,23  15 6210 253 2,29 

 3 2185 245 4,02  16 1919 195 3,95 

 4 972 195 4,27  17 2077 195 3,50 

 5 1952 222 4,10  18 812 141 4,08 

 6 2276 242 4,47  19 3050 247 4,01 

 7 931 150 3,87  20 728 140 4,06 

 8 1336 173 3,70  21 2696 214 4,01 

 9 1454 146 2,95  22 1928 204 4,14 

 10 3056 230 3,33  23 1025 135 3,62 

 11 2370 238 4,37  24 1927 200 4,14 

 12 1911 209 3,64  25 2530 216 3,98 

 13 3111 250 3,78 TOTAL 51929 585 /  

 

 

 
Figure 5: Abundance and Richness per trap in Costières de Nîmes  

(Color code: Green=wood edge traps, red= vineyard traps, purple= mixed hedgerow traps, yellow= fallow traps, 
orange= orchard traps) 
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1.4.3. Abundance and richness per habitat 
 

 

 
Figure 6: Abundance and richness per habitat in Costières de Nîmes  

 

 
Figure 7: Boxplot for MR and Shannon index of the 5 different habitats monitored in Costières de Nîmes 
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1.4.4. Abundance and richness per arthropod Order 
 

Table 6: Richness and Abundance of arthropods per order on the Costières de Nîmes demonstration site 

Arthropods Orders Abundance Richness 

Acari 110 2 

Araneida 2987 65 

Blatoptera 104 4 

Coleoptera 21087 139 

Collembola 54 3 

Dermaptera 98 4 

Diplura 157 2 

Diptera 6406 67 

Ephemeroptera 5 1 

Heteroptera 1607 79 

Homoptera 4206 30 

Hymenoptera 12411 86 

Isopoda 407 8 

Iula 26 3 

Lepidoptera 1699 39 

Mantoptera 27 1 

Neuroptera 43 8 

Odonata 7 2 

Opilionida 248 5 

Orthoptera 145 24 

Phasmoptera 1 1 

Polydesmida 54 1 

Raphidioptera 4 2 

Scolopendromorpha 33 8 

Zygentoma 3 1 

 

 
Figure 8: Richness of arthropods per order in Costières de Nîmes  
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1.4.5. Correlations between arthropods indexes and landscape ones  
 

Table 7: Significant Spearman correlations between arthropods and landscape indexes 

Arthropods 
indexes 

200m radius 150m radius 
100m 
radius 

50m radius 

% of 
Orchards  % of Road  

Variability 
index  

% of 
Orchards  

% of 
Road  

% of 
Orchards 

% of 
Orchards 

Interplot 
space 

Arthropods 
abundance 

-0,521 -0,539 -0,456 -0,450 -0,402 -0,431 
 

0,437 

Arthropods 
richness 

-0,480 -0,450 
 

-0,414 
 

-0,462 -0,455 0,420 

 
At any radius within 200m around the trap, orchards are negatively correlated to arthropods 
indexes. Sealed road are also negatively correlated to arthropods abundance and richness at 
200m radius. At 200m radius, the variability index (= number of land use types) is negatively 
correlated to Abundance. On a close radius (50m), the interǇƭƻǘ ǎǇŀŎŜ όǇƭƻǘΩǎ ƳŀǊƎƛƴǎΣ 
ditŎƘŜǎΧύ ŀǊŜ ǇƻǎƛǘƛǾŜƭȅ ŎƻǊǊŜƭŀǘŜŘ ǘƻ arthropods indexes. 

1.5. Conclusion Costières de Nîmes 

Significant differences have been highlighted between the 5 habitats monitored in Costières 
de Nîmes. 
Mixed hedgerows and wood edges present the highest values of arthropods richness and 
diversity while orchard is the less rich and less diverse habitat. Differences are significant 
between orchards and semi-natural habitat such as mixed hedgerow and wood edge. 
Vineyard and fallow show intermediate values that are not significantly different from 
orchard, mixed hedgerow and wood edge values. 
Correlations between arthropods diversity and landscape structure highlight a negative 
effect of orchards on biodiversity at all scales (from 50m to 200m). No positive effect has 
been found between diversity and proportion of hedgerow and forest. The possible 
explanation for these results is that hedgerows found in Costières de Nîmes are only 
monospecific hedgerows that protect orchards from the strong local wind. These hedgerows 
ŘƻƴΩǘ ǎƘƻǿ ŀƴȅ ŜŎƻƭƻƎƛŎ ƛƴǘŜǊŜǎǘΦ ¢Ƙƛǎ ƛǎ ŎƻƴŦƛǊƳŜŘ ōȅ ǘƘŜ нлмм ǎǘǳŘȅΦ 
Just a few forests have been characterized in the 200m radius and did not allow highlighting 
any positive effect on biodiversity. 
 
In order to ensure their perenniality, conservation actions will be done according to: 
2011 results: actions will be focused around low biodiversity value areas such as orchards or 
any cultivated area (vineyard and market gardening). 
Farmers interest: ground cover and hedgerows species that present agronomic and ecologic 
interest. 
Local pedo-climatic conditions: the Costières de Nîmes is a rocky and dry area where the 
Mistral wind is very strong. Xerophilous species for hedgerows and non-competitive species 
for sowing will be selected primarily and mixed with other adapted species in order to reach 
a good level of botanic diversity while being sure of the action success. 

 
More results are given in the report Porte B., 2011: 
 « Estimation de la biodiversité par une méthode simplifiée 
ŘΩƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŘŜǎ ŀǊǘƘǊƻǇƻŘŜǎ - Approche paysagère à l'échelle du 
territoire viticole des Costières de Nîmes » (available online). 
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1.6. The quantified expected results 

The first year of biodiversity monitoring allowed us collecting scientific results but also 
creating a local network facilitating the implementation of partnership actions with wine 
growers.  
We obtained valuable information regarding the link between landscape and arthropods 
diversity. It highlighted specific effects of some habitats on biodiversity and helped us 
focusing on adapted conservation actions regarding the specificity of the Costières de Nîmes 
denomination.  
Then, as it is stipulated into the Proposal document, these first measurements gave us 
results that allow precising the conservation actions objectives (Table 8). 
 

Table 8: Conservations actions reviewed objectives according to 2011 biodiversity monitoring 

N° Action 
Remarks or highlights after the 2011 

study 

Reviewed 
objective (if 
necessary to 

adapt) 

Additional 
information 

C1 
Ground 
covers 

Ground covers are not commonly used 
because of a strong competition for 
water and nitrogen due to the dry 

conditions of the Mediterranean climate. 
The only covers used in Costières de 

Nîmes are temporary, from October to 
March. Species used are natural or non-

competitive ones. 

Unchanged  
Ą minimum 

initial objective 
(25ha) 

All covers will 
be temporaries 

using non-
competitive 
and adapted 

species. 

C2 Hedges 
Hedges are a key habitat for arthropods 

biodiversity. 

Unchanged  
Ą minimum 

initial objective 
(3km) 

Species of 
ecologic and 
agronomic 
interest. 

C3 Low walls 

Low walls are not present in the 
Costières de Nîmes district.  

²ƛƴŜ DǊƻǿŜǊǎ ŀǊŜƴΩǘ ǾŜǊȅ ŎƻƴŎŜǊƴŜŘ 
about this action. 

 

Unchanged 
Ą minimum 

initial objective 
(100m) 

100m of low 
walls/scree will 

be 
built/rebuilt . 

C4 
Mating 

disruption 

An increasing number of wine growers 
are interested in using this method but 

its main disadvantage is its price. So, the 
C4 action would be the occasion to 

promote the implementation of mating 
disruption for free in order for wine 

growers to try the method before maybe 
adopting it. 

Unchanged 
Ą minimum 

initial objective 
(8695 

dispensers) 

Mating 
disruption is 

set up 
according to a 

specific 
strategy 

(minimum size 
area, plots size 

and 
ƻǊƛŜƴǘŀǘƛƻƴΧύΦ 

C5 Headlands 

Set aside plots (fallows) in Costières de 
Nîmes are very common due to an 

important crop rotation strategy. Sowing 
fallows is an interesting method to 

increase the ecological value of 
temporary uncultivated plots. 

Unchanged  
Ą minimum 

initial objective 
(10ha) 

Species of 
ecologic and 
agronomic 
interest. 
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2. [ƛƳƻǳȄ 

2.1. Cartography of the land use at the denomination scale 

 
Figure 9: Land use map of the denomination Limoux 

 
Table 9: Land use quantitative data of Limoux 

Land Cover type  m2 ha % 

vineyard 106761264 10676,1264 25,94 

orchard 274153 27,4153 0,07 

cereals 4451452 445,1452 1,08 

gardening 77284429 7728,4429 18,78 

forest 143880201 14388,0201 34,96 

sparse vegetation 70265745 7026,5745 17,07 

dense urban 511210 51,1210 0,12 

artificial areas 8130048 813,0048 1,98 

Total 411558502 41155,8502 100 

 



LIFE+ BioDiVine - Deliverable A2 - Mid-term report - 08/15/2013 
21 

 
Figure 10: Proportions of the main landscape categories in Limoux 

 
The area of Limoux is caracterized by two main land use: forest and vineyard, which 
represent respectively 35 and 26 % of the total surface. The rest of the space is mainly filled 
by gardening and sparse vegetation, and a very small part (2%) is artificial area, here mostly 
concentrated in the Limoux city. If the quantity of landscape categories seems to be low, 
their spatial arrangement is quite mixed and results in a locally diversified landscape. We can 
notice that the presence of vines is decreasing while going to the south of the appellation, 
due to the higher slopes and relief. 
 
The Limoux area is caracterized by four different large landscape units. In fact, it is at the 
merge of different climates, receiving both oceanic (west), mediteranean (east), and 
Ƴƻǳƴǘŀƛƴǎ όǎƻǳǘƘύ ƛƴŦƭǳŜƴŎŜǎΦ ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ŦƻǳǊ Ƴŀƛƴ άǘŜǊǊƻƛǊǎέ: Autan, Mediterranéen, 
Océanique and Haute Vallée. 
 
The main landscape categories chosen for biodiversity analyses are: Forest, vineyard, 
ǎŎǊǳōƭŀƴŘ όŦƛǘǎ ƛƴǘƻ ǘƘŜ άǎǇŀǊǎŜ ǾŜƎŜǘŀǘƛƻƴέ ŎŀǘŜƎƻǊȅ in Corine Biotope), riparian area and 
hedgerows. 
 
Regarding the farming practices, ground cover is partially used as the competition with vine 
during the warm season can affect yields and wine quality. Meadows are very rare and do 
not cover important surfaces in Limoux. Concerning plant protection, there is a few plots 
using alternatives to insecticides but this is not the global rule. Areas where control of grape 
berry moth remains very difficult are identified by technical staff (local partners CA11 and 
Syndicat du cru Limoux). These areas could be good candidates to set up mating disruption. 
 

2.2. Detailed land use data within 200m radius around each arthropods 
trap 

Surfaces and percentages of each land use type per trap are detailed in the Mid-term report 
annex A1b.4 - Limoux. 
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2.3. 2011 trapping network in Limoux 

 
Table 10: Habitats chosen for arthropods monitoring in Limoux 

Forest 
Vineyard  

(with ground cover) 
Vineyard  
(tilled) 

   

Riparian area Hedgerow Scrubland 

 
  

 

 
Figure 11: Traps network in Limoux 

 
 
 
 
 
 
 
 


























































































