*ﬁ*
4
W

* 4 X

Numéro du projet LIFE+

LIFEG NATFR/000584

Acronyme du projet LIFE+
BioDiVine

AN

——_ %a |
® ° ° <
BioD1V m@%f

Demonstrating biodiversity in viticulture landscapes

Deliverable A2

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

Due date(postponed) 07/15/2012
Reportingdate: 08/15/2013 (updated version)
Respondile partner(s). ALL

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013



TABLE OFIGURES. ... ..ot ea e et e e e e ettt sete s s ee s e e s amstessteseseesseeeeeeaeeeeeaeaamteseeneeees 4
[ IO T 17N = I TP 5
SUMMARY i ————————————— 7
REMINDER ABOWIETHODOLOGLY. ... ..cciiiiiiiiiiiiiiiee e s e ettt e e e s s amssassstatstsbstssssseeseseesssnsessesnsesnnnens 8
A HABITATS AND LANDBEATYPOLOGY......coeieiueeieeeeieeieeeesteeestesstessseesssesssessimesssessssasssesssessssessseesenns 8
A BIODIVERSITY MEASIIRITS .....coititiiiieteieetetsisessseessseessessssesste s stessmsssssessesesssssssessssassssanssssssesanas 9
Y1 = T T T T 7 URRUPN 9

A DATA COLLECTED, BIYBSITE ..ot iuioieieee et eteeeeimeese et eee e s es et ee et s essesete e eaesesstssaeeseessesaneseaenaeeas 10
1. COSTIERES DE NIMES .. ..ottt iiiietee ettt ettt ena ettt s et e et e e et e e emaneteete st et eeeetesen e 11
1.1. CARTOGRAPHY OF THELLWSE AT THE DENBATION SCALE .....uuuiiiiiiiiiiieeeeeitiaeeeeeeasiinseesessinneeasesnns 11
1.2. DETAILED LAND USE ®ATTHIN2OOV RADIUS AROUND EARTHROPODS TRAP.......ccvvviiiieeriiiiiineerennenns 13
1.3. 2011TRAPPING NETWORICDSTIERES DEMES.........cceieieiiieiececeeeeeeiiiis s s s e s e e e e e e e e e e e eeeeeeeennnnnnns 13
1.4. L 1 1P 14
1.4.1. Abundance and Morphotypic RiChness per WeekK..........ccccceveiiiiiieeiieiiiiiciereeeeeeee 14
1.4.2. Abundance and rfiChNESS PEI tEAN........cciiiiiiiiei ittt 15
1.4.3. Abundance and richness JEaDItal.............c..oviiiiiiii e 16
1.4.4. Abundance and richness per arthropod OLAEL...........eeiiiiiiiiiiiei e 17
1.4.5. Correlations between arthropods indexes and landScape.Ones.........ccccevvvvveeeeiiiiieeeeenns 18

1.5. CONCLUSIOBOSTIERES DEVIES. .....uuuiisieie i i e e e e e e eeeeee ettt s s e e e e e e e e e e e aeeeeeeeeeaeaesssnnnnnnnn i ns 18
1.6. THE QUANTIFIED EXFEITIRESULT.S. e ttutttttettettnestssnesssstnetsnesstersnessssssseessiertaeetmeseestnersneesnersns 19

2 I 117 1 SRS URRRR 20
2.1. CARTOGRAPHY OF THELLWSE AT THE DENBATION SCALE ....uuuiiiiiiiiiiiieeeeeinineseseeasiinsesseesinnnnsasesnns 20
2.2. DETAILED LAND USE AATTHIN2OOV RADIUS AROUND EARTHROPODS TRAP.......ccvvviieieerriiiineerennnnn 21
2.3. 2011TRAPPING NETWORKINIOUX ... eeeeeetitiseeeseetineessessasaseeesesssnneeesssssansaaesessnnnaeessesssnnseeesssnnn 22
2.4. S 1 PN 23
2.4.1. Abundance and Morphotypic RiChness per Week............coooeeiiiiireriieeer e 23
2.4.2. Abundance and riChNess Per thap.........cccoeeiiiiiiii e e e e e e e e e e e e e e e e 23
2.4.3. Abundance and richness per habitat............ccccooiiiiiiiiiiiiiee e 24
2.4.4. Abundance and richness per arthropod OLder........ccccoooeiiiiiiiiieiiieeere e 24
2.4.5. Correlations between arthropods indexes and landscape.Ones.........occveeeevieeeeeeiniineeeen 25

2.5. (@ 0] N[0 I U 1= (] 11, 115 )PP 25
2.6. THE QUANTIFIED EXFHIIRESULTS. cottu i eettu ettt eeete s aeeensesetaeeeanssesannaeeetaaeeennseessnseesneaeennsesanneennnnns 26

3. SAINT EMILION......cco e e et e bbb st aea s s ababababsbsesassseseeeeeenrees 28
3.1. CARTOGRAPHY OF THELLWSE AT THE DENBATION SCALE ....uuuiiiiiiiiiinieeeeeiuineseseeastinsesseesinnnnnasesens 28
3.1. DETAILED LAND USE ®ATTHIN2 OOV RADIUS AROUND EARTHROPODS TRAP......cccvviiiiieeeiiiiineereenenes 30
3.2. 2011TRAPPING NBEDRK INOLLIN SAINTEMILION ..evvviieieeiieiiiie e e e eeiiie s e et eeti e e e s eeannn s e e s sean e e eeenseen 30
3.3. 8 1PN 31
3.3.1. Abundanceand Morphotypic RiChNess per Week............cooviiiiiiiiniiiie e 31
3.3.2.  Abundance and riChNESS PEF AP .......uueieeiiiiiie ettt e e e e s sbbeeeeeea 31
3.3.3.  Abundance and richness per habitat..............ooooiiiiiiiiii e 32
3.3.4. Abundance and richness per arthropod OLder........cccccooviiiiiiiiiei i 32
3.3.5. Correlations between arthropods indexes and landSCAES................ccoevvveviiveeeeeininenennnnnn. 33

3.4. CONCLUSIOSAINTEMILION. .1ttt st et ettt e e e ettt e e et ee s e e e e e eat s e s e ee e e e e e e eabaaaeeeeesaaa s eeeeenbnnn s 34
3.5. THE QUANTIFIED EXFEITIRESULTS. e ttuttttettettntettsstestsstnessnesstersnesssssssessssersestnsesnesstnersessnessnns 35

A, PENEDES..... .ttt eettt ettt eeee e et eeeeesaetteseaeeeeeteeea e e e e et e e e e e e e e et ettt et e aaaa e e e e e e e e e e e e e e aaaaaaaaaaaaans 36
4.1. CARTOGRAPHY OF THRELBSE AT THE DENBMIION SCALE .....uuieieiiiiiiieeeeeieieeeeeeeniieeeeseeaennaeeeeennes 36
4.2. 2011TRAPPING NETWORRONLLINPENEDES.......cctuuiiieeieiiiiie s e eeeetin s e e eeestnis s e e e seetnaeeaesannnanseeeeennnnn 37
4.3. L ST U] I 5T USSP 38
4.3.1. Abundanceand MorphotypiC RIiChNESS Per WeeK.............uueiiiiiiiiiiiiiiiiiiiiieeee e 38
4.3.2. Abundance and rfiChNESS PEI LA ... ..uuuiieiiiieee ettt e e e e e e e e e e e e e eeebeeeees 38
4.3.3. Abundance and richness per habitat..................ooiii e 40

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013



4.3.4. Abundance and richness per arthropod OLAer..........cocuuiiiiiiiiiiiiee e Al

4.4. CONCLUSIORENEDES. ...ttt tttteteeessaauuttunsssseseeeteeeesassaasasbebeeese e et eeaeeesa s s nsbbbb e s et eeeeeaeeesassnnnnnnrenneees 42
4.5. THE QUANTIFIED EXPEITIRESULTS. ...t iueitttteeeteeeeeeesessaissbbesseeeeeaeessaaaasnnbnseeeeeeeeeeesaasnnnrnnnnnnneees 42

5. LA RIOJA AND LA GERAL.....ooi oottt mi et e e e e e sttt e e e s bbb e s e e e e e e e nnnrnneeas 43
5.1. CARTOGRAPHY OF THELWSE AT THE DENAMIION SCALE ....uuiiieieieieeeeeeeaeeeeeeeeeeeeeebebnbnesan e 43
5.2. 2011TRAPPING NETWORKANGRAJIERA ... iiiiiiiiteteee ittt a e e e e e e e e e e e e e e e e e e e eeeeeeeesebeebebabananannns 46
5.3.1. Abundance and Morphotypic RiChness per Week...........ccocuviiiiiiiiiine e 47
5.3.2. Abundance and riChNESS PEI thaAP .. ..ciiieeei i ee e e s e e e e e e e e e e s s rareeeeee e a7
5.3.3. Abundance and richness per habitat...........ccccceeeiiiiici e a7
5.3.4. Abundance and richness per arthropod Order...........cceeeviiieeiiii i A8

5.4. CONCLUSIONAROJIA LAGRAJIERA. ... vttt ettt e sttt e ettt e e s sttt e e s st e e e s nnbbe e e e s snntbeeeesnnnaneeens 49
5.5. THE QUANTIFIED EXPEIEIRESULTS. ..ot u ittt eiii e ettt eeet e et ete e e et e e e aaee e e taeeeatn e e st e eetaeesannessnneesannns 49

LT = 10 = { €10 115 PP 50
6.1. CARTOGRAPHY OF THELWSE AT THE DENAMIION SCALE ....uiiieieieeeeeeeeeaeeeeeeeeeeeeesbebnbees e 50
6.2. 2011TRAPPING NETWORBIMRGUNDY. ....cettieetitiautitteneeeeeetteeasssaaaasnssssseeeeeeaaaessssaaannssnneneeeeaeeesens 51
6.3. L IS T Iy = T PO P PP PPPPTP 52
6.3.1. Abundance and Morphotypic RiChness per Week............coooeeiiriiririieeer e 52
6.3.2. Abundance and richness per arthropod Order.........ccccooviii i 53

6.4. CONCLUSIOBURGUNDY. ...ttt te e et e e e e e e e aeaeeeeeeeeeeeeaebaesebsbasaeaasseeeeeaaaaeaaaaeteteeeeeeeaessnsssnnnnnnnn s es 53
6.5. QUANTIFIED EXPECTEBURTS. ... uuuaaaaeaeeeeeeeeeaateteaeeeeeaessssssssasnsssnaassasaaaaaaaaaaaaeseseeeeeeeannnnsnsnnnnnnns 54
Y I @ I @ 6 1 O PR PSRPR 55
7.1. CARTOGRAPHY OF THELISE AT THE DENBMIION SCALE ...etvttieeeeesiiseetierinnneeeeeeaeesssssnnssnneeereneeees 55
7.2. DETAILED LAND USE ®WITHIN2OOM RADIUS AROUND EABRTHROPODSARR ......cvvvvrrrnrnnnnnnnaasaeaaeaaaens 56
7.3. 2011TRAPPING NETWORKLNODOURO. .....ctttttutitiiiiaaasesesseeseteesereeeesesssssssnssnnnsasaaaaasasaaaeaeaseseseees 56
7.4. RE ST, .ttt et r ettt ettt ettt et e e o e e oo e e e e e e e e et e te e et e e e eE R R nEnEnn e e e e e e e e e e aeeeeeeeeenne 58
7.4.1. Abundance and Morphotypic RiChness per Week..........cccoocviiiiiiiiiiii e 58
7.4.2.  Abundance and riChNESS PEI AP . .......uuiiiei ittt e et e e s b e e e s sbreeeeeea 58
7.4.3. Abundance and richness per habitat..............oooouiiiiiiiiii e 58
7.4.4. Abundance and richness per arthropod OLder...........c.uuiiiiiiiiieiiiii e 60
7.4.5. Correlations between arthropods indexes and landscape.ones...........ccccevvvvvvvvvvnennnnnnnnn. 60

7.5. CONCLUSIORIOURO. ... ccceetttetettttitissass e e e e eeeaeeeteseteeeeessssssnns s s s e s e s e e e e eeeaeaeteeeneansnnnssnrnnnsnnn e ans 62
7.6. THE QUANTIFIED EXFEITIRESULT.S. e ttuttttettettneestsstesssstnessnesstersnessssssneessestestnsesnesstnersessnessnns 62
ANNEX 1: TYPOLOGYRAGANDSCAPE MAPPING.... ..ottt iiireenee e svereee e e 63
ANNEX 2: EXAMPLE OMND USE DIGITIZANI®/ITHIN A RADIUS @80M AROUND TRAPBS................. 66

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013



¢l o6fS 2F FTAIdzNBaA

Figure 1: Land use map of the denomination Costieres de NImes............ccccvvvvvnnennnnns 11
Figure 2: Proportions of the main Land Cover types in Costieres de Nimes.area......12
Figure 3: Global map of the traps network set on Costieres de Nimes area in.2011..13
Figure 4: Abundance and Morphotypic Richness per week in Costiéres de.Nimes....14
Figure 5: Abundance arRichness per trap in Costiéres de NImes...........ccccceeeeriinnenn. 15
Figure 6: Abundance and richness per habitat in Costieres de NTImes................c....... 16
Figure 7: Boxplot for MR and Shannon index of the 5 different habitats monitored in
COSHEIES I8 NIMES......eeiiiiiiieii ettt e e e e e e e sba e e e e e s abbe e e e e e e enees 16
Figure 8Richness of arthropods per order in Costiéres de Nimes............cocceeeeeennnee. 17
Figure 9: Land use map of the denomination LIMOUX............c.cueeeeiiiieennniiiiiiiiiiieeeeeeennn 20
Figure 10: Proportions of the maimidscape categories in Limaux............cccccceeeeeennnne 21
Figure 11: Traps Network in LIMQUX........cccuuuiiieeiieeeeeeeeee i e e e e e e e 22
Figure 12:Averagdbundance and richness per habitat in LIMouX...............cccvvvvveeen.n. 24
Figure 13: TotahAbundance and richness per habitat in LIMOuX............cccoeeeviiiiiiinnnnne. 24
Figure 14Examples of arthropods found in LIMoux, 2011..........cccovviiiiiiimmiieeeeeneennnnns 26
Figure 15: Land use map of the denomination Saint Emilian..............ccccooeeeiiiinnnenn. 28
Figure 16: Proportions of the main landscape categories in Saint Emilion................. 29
Figure 17: Traps network in Saint EMIlION..............uuuiireeees e e e 30

Figure 18:

Totahbundance and richness per habitat in the Saint Emilion demonstration site

..................................................................................................................................... 32
Figure 19: Averagebundance and richness per habitat in Saint Emilion...................... 32
Figure 20: Evolution of Shannon index among time for the five habitats of Saint Emi88n
Figure 21: Pictures taken in Saint EMIliON.........cccoooeiiiiiii e, 35
Figure 22: Land use map of the denomination P@&sed...............ccccceiiiiiiiiiiiiiiceeeeenn, 36
Figure 23: Land use repartition in Penedes.............cccoooviiiiiiiiiiieeeeeeeeeeeeeeae 37
Figure 24: Traps Network in PENEAES.........coiiiiiiiiiiiii e, 37
Figure 25Abundance and Morphotypic richness per trap in Penedes..............cccvueee. 39
Figure 26 Abundance and Morphotypic richness per habitat in Penedes.................... 40

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

Figure 28: Land use map of the denomination La Rioja................ccccceiiniiniiiiniiinnne, 43
Hgure 29: Land use repartition in La RIQJA...........uuuuueiiiiiiiiiiiicieieee e e e 44
Figure 30: Land use mMap Of La Grajera.........cuuuiiieeiiiiiiiiiiiiiiieee e 44
Figure 31: Land use repartition iN La Grajeral..........oooiiiuiiiiiiiiiiiee et 45
Figure 32: Traps Network iN La GrajBral.........couviiiiiiiiiiiieeeee e 46
Figure 33: Abuaiance per habitat in La Grajera...........cccuvveveeiiiiiiiiiiiiiiiieeeeeeeeeee 48
Figure 34: Morphotypic Richness per habitat in La Grajera.........ccccveeeveieeeeeiiiniinnnn 48
Figure 35: Land use map of the denomination Burgundy............ccccvvveeeiiieeiiinniiiinnnne. 50
Figure 36: Proportions of the main landscape categories in Burgundy....................... 51
Figure 37: Traps Network in BUrQUNAY..........eeeiiiiiiiiiiiiiiii e 52
Figure 38: Averagabundance and richness per habitat in Burgundy..............cccceeeeee.. 52
Figure 39: Richnessdistance to WOOd €dge...........ocooiiiiiiiiiiiiiiieee e 53
Figure 40Coccinelida@ BUrQUNAY............eeiiiiiiiiiiiiiiiiiieee e 54
Figure 41: Landse map of the denomination Alto DOUKO...........coocvviviiiiiiineceniiieeed 55
Figure 42: Land use repartition in Alt0 DOUKQ.........cccoiiiiiiiieiiiiee e 56
Figure 43: Traps network in Quinta des Carvalll3suro..............ccoccvviiiiiiiice e 57
Figure 44: Traps network in Quinta do Se@OUrO...........ccoeiiiiiiiiiiiiiie e 57
Hgure 45: Traps network in Quinta do St. LQEZOUNO.........cooeeiiviiiiiiiiie e, 57
Figure 46: Abundance per habitat in AltO DOULO...........cooiviiiiiiiiiiiii e, 59
Figure 47: Richness per habitat in AIt0 DOUEQ............coiiiiiiiiiiiii e 59

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013

4



[Adli 2F Glot Sa

Table 1: Corine Land Cover datahase............uuuviiiiiiiiiiiiiiiiiiiieeee e 8
Table 2: Land usguantitative data of Costieres de NTmes............cccceevvvieviiiivieeceeveeee, 11
Table 3: Habitats chosen in Costieres de Nimes, with an example of traps............... 13
Table 4: Abundance and Morphotypic Richness per week in Costiéres de Nimes.....14
Table 5: Abundance, Richness @idersity per trap in Costieres de Nimes................. 15
Table 6: Richness and Abundance of arthropods per order on the Costieres de Nimes
OEMONSIFALION SITE..... e e e e e e e e e e e e et et ettt e et ettt e eeeeeeeeeeeeeearssssenennnnnees 17

Table 7: Significant Spearman correlations between arthropods and landscape indek@s
Table 8: Conservations actions reviewed objectives according to 2011 biodiversity

[paTo] gl 1 0] 1oL AT P PP PSP PPPPPPPPPP 19
Table 9: Land use quantitative data of LIMOUX...........coovvviiiiiiiiiiiiiiiiiiiiiiiiiieeieienenannenns 20
Tablel0: Habitats chosen for arthropods monitoring in LIMOUX............ccccuvvviireeeeeeennn. 22
Table 11: Abundance and richness per week in LIMOUX..........ccoooviiiiiiiiiieeeeeennnns 23
Table 12: Abundance and Richness per trap in LIMOUX...........cuveeiriiieereiinniiiiiieeeeeenn 23
Table 13: Richness and Abundance of arthropods per order in LImouX..................... 24

Table 14Significant Spearman correlations between arthropods and landscape indeX®s
Table 15 Limoux conservations actions reviewed objectives according to 2011 biodiversity

10} 7170 T TP 26

Table 16: List of potential vaties of trees and schrubs available for hedgerows in Lin2gux
Table 17: Land use quantitative data of St Emilion..........ccccoooieiiieei 28

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

Table 19 Abundance in Saint EMIlIQN:.........coiiiiiiiiiiiiicce e 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
JEMONSTIALION SITE........iiiiiiiiiiiie e et e e e e e e e e s s s bbb e e e e aeaeeeeeeannne 32

Table 22: Significea Spearman correlations between arthropods and landscape index&%
Table 23: Saint Emiliomonservations actions reviewed objectives according to 2011

o1 0o [NV 651 YA 1410 a1 (0T T o P UOPUPSPPRRRPRPN 35
Table 24: Land use quantitative data @nlRdes.................coovvriiiiiiiiiieiiiiies 36
Table 25: Habitats chosen for arthropods monitoring in Penedes....................ccoe..... 37
Table 26: Abundance and Morphotypic richness per week in Penedes..................... 38
Table 27: Abundance and Morphotypic richness per trap in Penedes..............cc....... 38

Table 28: Abundance and Morphotypic richness per arthropods Order in Penedes..41
Table 29: Penedes conservations actions reviewed objectives according to 2011 biodiversity

LpaTe] gl 1T0] 4oL U TSP PPP PP OPOOPPPPPPPRRY 42
Table 30: Land use quantitative data of La RIQJa..........cccvvviiiiiiinieiiiiiiiiiiieeeee e 43
Table 31: Land use quantitative data of La Grajera...........ccccccceeeeeeeiiiiiciiiiiieeeneeeeen . 45
Table 32: Habitats chosen for arthropods monitoring in La Grajera...............ccccuvueeeee. 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............... a7

Table 36: Abundance and Morphotypic Richness piar@pods Order in La Grajera......48
Table 37: La Grajera conservations actions reviewed objectives according to 2011

DIOAIVErSItY MOMOIING ... eeeiiiiieeeiiiiiiiiiie e e e ssirrneeeeeee e e e e e sennenee s 4O
Table 38: Land use quantitative data of Burgundy..............cccueeeeiieeeeiiiiiiiiiiiiiceceeeeen 50
Table 39: Habitats chosen for arthropods monitoring in Burgundy..............cccceeeeeeenee. 51
Table 40: Abundance and Richness per week on the Burgundy. site:.................c.cec. 52
Table 41Richness and Abundance of arthropods per order in Burgundy.................... 53

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013



Table 42: Burgundy conservations actions reei@wbjectives according to 2011 biodiversity

L0 71 (o] 1T ST RUUUURRRPRPPPPRPPPRRY 54
Table 43: Land use quantitative data of Alto DQUIQ.............couvviiiiiiiiiiiiiiiii e 55
Table 44: Example habitat monitored in Alto DOUIO..........ccoooeiiiiiiiiieeeeeee, 56
Table 45: Abundance and Morphotypic Richness per week in Alto Douro.................. 58
Table 46: Abundance andcRness per trap in Alto DOUID............cccuvviiiiiiiieeeeee e 58
Table 47: Abundance and Morphotypic Richness per habitat in Alto Dauro............... 58

Table 48: Abundance and Morphotypic Richness per arthropods Order in Alto Dour60

Table 49: Correlations between arthropods indexes for aerial traps and landscape itexes
Table 50: Correlations between arthropods indexes for pitfall traps and landscape irGlexes
Table 51 Significant correlations between landscape indexes and natural enemies richness

..................................................................................................................................... 61
Table 52: Alto Douro conservations actionsviesved objectives according to 2011
DIOAIVEISItY MONITOMING. ... eeeieiieeei ittt e e e e e e e e e nnnee ) 62

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013



{dzY Y I NE

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

At the beginningof this project methodologies had been defined to ensutet biodiversity
measures would be feasible and consistent amoreydtiferent demonstration siteto allow

global comparisons at the end of the projecthese methodagies affect mainly the
biodiversity measurements and the geographic database protocols. This report compiles the
data collected on the different demonstration sites during the periiemn September 2010

to December2011(or more considering the delays doacted by some partners)

In order to build a consisterlandcoverdatabase among all demonstration sites, a list of
main habitats has been established by all partners to agree on a common typélsgy.
preliminary work, IFV has built a first overview af demonstration sites, using available
data in European cauries based on the Corine Landv@r biotopestypology (action Ala)
This work alloweddetermining an which habitats the biodiversitgonservationmeasures
should focus to be amuchrepresentdive of the area as possibl@o start implementinga
more precise and local scale cartography stodysome sitegpre-action Ab launched in
2011 for the sites of Costieres de Nimes, Limoux, St Emilion and)Daucommon and
adaptedtypology has beenidcussed and validated &l partners(annex 1) It will be used
as areferenceto build the GIS databas# each demonstration site

The 2011 biodiversity measuresre focused on arthropods diversity aage monitored on

all demonstration sitesTheywill be carried on during 2012 and 2013 arttier biodiversity

taxa will besurveyed Arthropods have been identified using the RBA method that allows
getting reliable data within shorter delays than the usual species level identificgiiease,
refer to the Grant agreemenpart B3for more details about the methodYhese 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 arthropodgraps have been set up in the main habitats of each site.rii&is objective

of this survey is to understanthe effect of each habitaton biodiversityand then, to
promote the implementation of efficient conservation actionscaaing to the local
specificitiesof each partner siteln 2012 and 2013, traps will be located in vineyard only to
go further into details regarding the correlation between landscdpaalyzed through
Action Alb)and arthropods diversity specifically assed to vineyardsurveyed through
Action E3)

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

COPY OF THE ACTION AS GIVEN IN PART GRANTHEGREEMENT ¢ t NR L2 &4 £ € O

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 (TO+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 wildl give us the APoint
qguantity 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.

LIFET BIODIvVIR@eEnverapie AZ vlia-term report- us/1o7ZULs
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AlFtoAldrda YR fFyRaOIlILIS GeLkrtz23e

During the KiclOff Meeting(KOM) all partners agreed on the fact that most methods and
protocols used during the BioDiVingoject should be as common and standardized as
possible.

As a preliminary work, IFV proposed to all demonstration sites to stadnamon global
landscape analysien the entire denomination area This cartography aims to provide a
global overview othe different habitats present in eadhndscape on a largscale level. IFV
proposed to use the Corine La@bver dtabase as it is available for all European countries
and it is the most appropriate typology for landscape analyBies workscorrespond to
Action Ala ands presented andliscussedn this deliverable Theobservationscale is large
and nd precise enough t@arry outdetailed analys planned on action E3. A more precise
work, planned on action Aillwill be done each year to chacterize morepreciselythe
landscape structure around each biodiversitpnitoring point in order to highlight the link
between landscape and biodiversity.

Tablel: Corine Land Coveratabase

main types of CL| land use types | code CL( nomenclature Corine Land Cover
111 | continuous urban fabric

112 |discontinuous urban fabric

121 |industrial or commercial units
122 |road and rail networks and associated Ig
artificial areas 124 | airports

131 | mineral extraction sites

132 | dump sites

142 | sport and leisure facilities
cereals 211 | non-rrigated arable land

213 |rice fields

_I 221 |vineyards

agricultural areas orchard 222 | fruit trees and berry plantations
223 | olivegroves

artificial areas

gardening 242 | complex cultivation patterns

243 | land principally occupied by agriculture
311 |broadleaved forest

312 | coniferous forest

forests 313 | mixed forest
and 231 |pastures
seminatural 321 |natural grassland

elements sparse vegetatiory 322 | moors and heathland

323 | sclerophyllous vegetation
324 |transitional woodland/shrub
333 |sparsely vegetated areas
swamp 411 |inland marshes

wetlands

421 | salt marshes
surface 511 water courses
water 512 water bodies
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The fact that landscapeare very differentfrom one demonstration site to another led the
partners to agree on the building ofstandardized land covetatabase in order tdacilitate
the comparisons among sites that will allow highlighting a cominemd 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 paner had to send basiendscapanformation to VITINNOVh 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 tyfaiowx 1

- please refer to inception repofor further details).

A. A2RAQOSNAAGE YSI adaNBYSyia

VITINNOVproposed to other partners to follow a common methodology based on
arthropods trapping andheir identification using the RBA methodhis method is to

identify the Oder 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
GY2NLIK2GeLISa¢ YR Ftt2g OFftQdzZ GAy3d AYRSES:
diversity(Shannon indexAll partners agreed during the KOM to apply this methodology. To

do sq VITINNO\provided specific documents, material and trainingortnerstechnicians

and traineeqAction E2)

Methodology

Each demonstration site was equipped with 8pping stations(20 for Penedes)Each
station presents an aerial trap (Combi trap) and a ground trap (Pitfall ffagpping stations
were spit in groups of 4 to 6 traps, all relatinig specific habitatsThe 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 tkdS and fieldvork previously dondidentification of

all habitats andchoice ofthe most representativénabitatsof each denominatiopand local
knowledge(help from local technicians, stakeholders, winegrowers).

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013



A5Gl O2fft SOGSRZ aAdS o0& aArdas
This document aims to present the local situation of edeimonstration 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 pqmosed and justified.

¢ KARSLINWK adGdzRee Fff2pa ARSYUGAFe@&Ay3d F2NJ St

elements are the most important for biodiversity conservation. The comparison of
arthropods abundance and richness among the main habitateauh site will allow
answering one of the main objectives of the project by highlighting the positive effect of
seminatural habitats on biodiversity.

It will allow answering one of the quantified achievements (Grant Agreement part B1) which
is to increse 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 wereollected dunmg the first year of fieldworkmeach
demonstration site. The main habitats present in ealgmominationhave been identified
and traps were setip atthe beginning of AprilData collection and analyses have been done
by student traineeghired specifically for the projectpr by techncian staff.Six out of 7
demonstration sitesfinished their data analyses at the end of 201Data analysis was
finished in 2012 in PenedeBetailed reports have been written for the demonstration sites
of Limoux, Costiéres de Nimes, Saint EmilBargundy and Alto Douro These reports
provide further information about 2011 surveyand are availablen the project website
(www.biodivine.eu)

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013
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1.1. Cartography of thednd use at the denomination scale

PROJET EUROPEEN LIFE+ BIODIVINE - OCCUPATION DU SOL DU VIGNOBLE DES COSTIERES DE NIMES

%
BioDiVint

1N 0 2 4m

Sources : Corine Land Cover 2006
Géogfla - IGN

éseau hydrographique

Figurel: Land use map of the denominatio@ostiéres de Nimes

Table2: Land use quantitativedata of Costieres de Nimes

Land Covetypes 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

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013
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Figure2: Proportions of the mainLand Covetypes in Costiéres de Nimes area

¢CKS NBLINLAGAZY 2F GKS RAFTFSNByYyG fFyRaoOl LIS ¢
is diversified and balanced. For a total surface of 8600(aheording to the administrative

limits) G KS Y2ad AYLRNIOlIYyG StSYSyd Aa (GKS @AaySe
surface (23000 ha). The secamabst importantLand Covetype is marketgardening (19% of

the total surface). hien, three secondaryand @vertypesequally fill the space (8 to 12% of

total surface) orchards, urban areasnd cereals. The natural elements represent 22%

(water, swamp, forest and sparse vegetatioRegading spatial repatrtition, different sectors

can be delimited according to the mdand usecategories:

- North of Nimes represents the main part of artificial areas, forests and sparse vegetation.

- the vinegrowing area shows a well balanced landscaygeere vine plots, gardening,

orchards and urban areas are rather welixed together. Urban areasvolve quite fast
concurrencing the agricultural area

- Cereals andwampsare mainly concentrated in the south part of the appellation.

The global overview of the Costieres de Nimes 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 vegetagomainly
concentratedin the north of the apellationwhile cereals are more present in the south.

So, the main habitats dsen for biodiversity measures wererest edge, mixed hedgerows

vineyard, orchard andallow (category close to sparse vegetatiterminology of Corine

Biotope).

Anyway, in order to implement biodiversity monitoring and conservation astmm the
2FFAOALFE FASER fAYAOGD 2F GKS /2a0A8NBa RS bn
the area of interest will be within the500 hectares of land that are listed under this label

(Figure 3).

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013
12



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

Qurfaces and percentages of each land use type per trap degailed in theMid-term report
annexAlb.5- C. deNimes

An example of the detailed land uskgitization work within 200m radius around each
arthropods trapis given in annex 2.

1.3. 2011 trapping networkin Costieres de Nimes

Table3: Habitats chosen in Costieres de Nimes, withexample of traps

Forest Vineyard Fallow Orchard » Mixed hedgerow

friche herbacée
haie composite

lisiere de bois

®© ® O O

verger
@® vigne
0255 10 Km | | Delimitaton A.O.C.

Figure3: Global map of the traps network set on Costiéres de Nimes area in 2011 R
OAFNAOKS KSNbBIOSSe I' Frit26s aREAG2D024 LR AGEBR SRIYISE
2 NOKFNRE a@A3dySé I @idgnBrdinathdtidits)d RSt A YA G (A2 !
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1.4. Results

1.4.1. Abundance and Morphotypic Richness per week

The global (Béta) richness recorded in 2011 (10 weeks collect from April, 281tb, 26ne,
2011, 28") on the Costieres de Nimes demonstration site58 morphotypes for an
abundance 061929arthropods.

Table4: Abundanceand Morphotypic Richnesper weekin Costiéres de Nimes

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
9000
8000
L 7000
< 6000 -
< 5000 -
< 4000 -
2 3000 -
2000 -
1000 -
0 .
1 2 3 4 5 6 7 8 9 10
Weeks

Figure4: Abundance and Morphotypic Richneger week h Costieres de Nimes
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1.4.2. Abundance and richness per trap

Table5: Abundance Richnessand Diversityper trap in Costiéres de Nimes

W Abundance, Richness | Shannon U Abundance| Richness | Shannon
number number
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 /
7000
6000

[}

2 oo

2

2 3000

< 2000 -

0- o I”o Iv I

L T T O S T I I

N

MR

300

250

200 -

150 -

100 -

50 -

0 -

L 2 T C T - T W T BN

>R

ARSI BN

PR

oA P

»

Figure 5: Abundance and Richness per tiafCostiéres de Nimes
(Color code: Green=wood edge traps, red= vineyard traps, purple= mixed hedgerowyé&iapss= fallow traps,
orange= orchardraps)
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1.4.3. Abundance and richness per habitat

Abundance
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traps traps

Richness
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450

400
350
300
250
200
150
100
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vineyard traps orchard traps wood edge  hedgerow  fallow traps
traps traps

Figure 6: Abundance and richness per habitat in Costiéres de Nimes
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Figure 7: Boxplot for MR and Shannon index of the 5 differaabitats monitored in Costieres de Nime
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1.4.4. Abundance and richness per arthropod Order

Table6: Richness and Abundance of arthropods per order on the Costiéres de Nimes demonstration site

Arthropods Qders | 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
lula 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
160 139(0,847)
140
120
. 100 86(0,821)
4 79 (0,568)
= 80 67(0502)
60 39(0,740)
40 24
20 12 3 1 182=>|11281
O' wn n ) T |.| T |m|u’)lw|!|m|
2208338338288 88880888888w323
22393 €C552 882358 g832g8ceeE
8558582258888 5588888258 ¢¢
s 2802 cS0g S5 g £ 9 T = = S £ £E o T o &
<8935 ;5 ° E 2 s s £ 308E382L2
™o o8 g 2T § oS Z ©c 82838 2K
o L o s g
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3
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Figure 8Richness of arthropods per ordén Costiéres de Nimes
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1.4.5. Correlations between arthropods indexeend landscape ones

Table 7: Significant Spearman correlations between arthropods and landscape indexes

200m radius 150m radius 100_m 50m radius

Arthropods radius

indexes % of Variability] % of % of % of % of Interplot

Orchards| % of Roa¢ index | Orchards| Road |Orchardg Orchardg space

Arthropods) 4 551 | 0539 | -0,456 | -0,450 | -0,402 | -0,431 0,437
abundance
Arthropods) 1 4a4 | 0,450 0,414 0,462 | 0,455 | 0,420

richness

At any radius within 200m around the trap, orchards are negatively correlatadhoopods

indexes. Sealed road are also negatively correlated to arthropods abundance and richness at
200m radiusAt 200m radius, the variability index (= number of land use types) is negatively
correlated to AbundanceOn a close radius (50m), the imkgdf 2 & & LI OS o6 LX 20 Q
ditOKSa X0 | NB L2 a Aihfogd8stindexe®2 NNBf | G SR (2

1.5. ConclusionCostieres de Nimes

Significant differences have been highlighted between the 5 habitats monitored in Costieres
de Nimes.

Mixed hedgerows and wood edges present the highest values of arthropods richness and
diversity while orchard is the less rich alebsdiverse habitat. Differences are significant
between orchards and semmiatural habitat such as mixed hedgerow and wooded

Vineyard and fallow show intermediate values that are not sicgnitly different from
orchard mixed hedgerow and wood edglues.

Correlations between arthropods diversity and landscape structure highlight a negative
effect of orchards on biodiversitgt all scales (from 50m to 20QmNo positive effect has
been found between diversity and proportion of hedgerow and forest. The bplessi
explanation for these results is that hedgerows found in Costiéres de Nimes are only
monospecific hedgerows that protect orchards from the strong local wind. These hedgerows
R2Yy Qi &aK2g Fye SO02t23A0 AYyuSNBadGd ¢KAa Aa 02
Just afew forests have been characterized in th@0m radiusand 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 arouod biodiversity value areas such as orchards or
any cultivated area (vineyard and market gardening).
Farmersinterest: ground cover and hedgerows spedieat present agronomi@nd ecologic
interest.
Local pedeclimatic conditions: the Costieres de Nimiesa rocky and dry area where the
Mistral wind is very strong. Xerophilous species for hedgerowsnanecompetitive species
for sowing will be selected primarily and mixed with other adapted species in order to reach
a good level of botanic diversity vihibeing sure of the action success.

" @
More results are given in the repdporte B, 2011: S
« Estimation de la biodiversité par une méthode simplifié
ROQARSYGATAOLI ( A-2AFproBhs payshgRite & NeBhele 8uS 3
territoire viticole des Costieres déimes» (available online).

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013
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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 spégibf the Costiérede Nimes

denomination
Then, as it is stipulated into the Proposal document, these first measurements gave us
results that allow preising the conservation actiombjectives(Table 8).

Tabk 8: Conservations actions reviewed objectives according to 28iddiversity monitoring

Reviewed
o . Remarks or highlights after the 2011 | objective (if Additional
N Action : .
study necessary to information
adapt)
Ground covers are not commonly use
because of a strong competition for All coves will
water and nitrogen du¢o the dry Unchanged | betemporaries
Ground | conditions of the Mediterranean climatg A minimum using nNon
C1 : N R o .
covers The only covers used in Costieres dg initial objective | competitive
Nimes are temporary, from October td (25ha) and adapted
March. Species used are naturalram- species.
competitiveones
Unchanged Species of
Hedges are a key habitat for arthropog A minimum ecologic and
C2 Hedges o . o o )
biodiversity. initial objective agronomic
(3km) interest.
Low W".i!ls are noEpresept n the Unchanged 100m of low
Costiéres de Nimes district. A minimum | wallgscreewill
C3| Lowwalls | 2AyS DNRGSNE I NBy . * L
about this action initial objective be
' (100m) built/rebuilt.
Mating
An increasing number of wine growers disruptionis
are interested irusing this method but set up
. L . . Unchanged .
its main disadvantage is its price. So, t . according to a
. : . A minimum i
Mating C4 action would be the occasion to | . .. o specific
C4| .. , . . : initial objective
disruption | promote the implementation of mating (8695 strategy
disruption for free in order for wine dispensers) (minimum size
growers to try the method before mayb P area, plots size
adopting it. and
2NASY Il
Set aside plots (fallows) in Costiéres ¢
Nimesare very common due to an Unchanged Species of
cs | Headlands important crop r_otatlon _strategy. Sowin . A minimum ecologic a_nd
fallows is an interesting method to | initial objective agronomic
increase the ecological value of (10ha) interest.

temporary uncultivated plots.

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013
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2.1. Cartography of the land use at the denomination scale

PROJET EUROPEEN LIFE+ BIODIVINE - OCCUPATION DU SOL DU VIGNOBLE DU LIMOUX

7‘ s LAUQUET
See

Légende

{
_ BioDiVinet

Février 2011 Jiines, Paysages

Figure9: Land use map of the denominatiobhimoux

Table9: Land use quantitative data of Limoux

Land Covetype 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+ BioDiVindeliverable A2 Mid-term report- 08/15/2013

20



2%

0%/—

m vineyard
m orchard
cereals
gardening
m forest
sparse vegetation
m dense urban

artificial areas

Figurel0: Proportions of the main landscapeategories in Limoux

The area of Limoux is caracterized by two mkind use forest and vineyard, which
represent respectively 35 and 26 % of the total surface. The rest of the space is mainly filled
by gardelng 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 diversiinets¢ape. 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 diffeent climates, receiving both oceanic (west), mediteranean (east), and
Y2dzy Gl Aya o06a2dziKo Ay Tt dzSy OS & Autars, KiadiderraNdes, dzf G a
Océanique and Haute Vallée.

The main landscape categories chosen for biodiversity analysesFarest, vineyard,
AONMHzof F YR oFAGA GATA 2Y & K SorideSBhbNBpariardesea dnd
hedgerows.

Regardinghe farming practices, ground cover is partially used as the competition with vine
during the warm seasonan affect yield andwine quality. Meadows are very rare and do
not cover important surfaces in Limougoncerning plant protection, there is a few plots
using alternatives to insecticides but this is not the global raiteas where control of grape
berry moth remains ery difficult are identified by technical staff (local parthers CA11 and
Syndicadu cru Limoux). These areesuld 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 iMideterm report
annexAlb4 - Limoux

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013
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2.3. 2011 trapping networkin Limoux

Table10: Habitats choserfor arthropods monitoringin Limoux

Forest

Vineyard

(with ground ©ver)

Vineyard
(tilled)

Hedgerow

Scrubland

LIFE+ BioDiVindeliverable A2 Mid-term report- 08/15/2013

Figurell: Traps network in Limoux
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