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! Le terme paysage est ici considéré dans le sens donné par I'écologie de paysage, c'est-a-dire
comme une entité spatiale continue cohérente sur le plan écologique. Le paysage correspond a une
vision spatialisée de I'écosystéme (Burel et Baudry 1999 ; Richard 1975)
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Encadré 1F !
Q - :NNHR

# ! - Q;NNHR

4 Q - BKKGR +

%1e systeme d’élevage est défini comme «un ensemble d'éléments en interaction dynamique,
organisé par I'homme en fonction de ses objectifs, pour faire produire (lait, viande, cuirs et peaux,
travail, fumure...) et se reproduire un collectif d'animaux domestiques en valorisant et renouvelant
différentes ressources» (Dedieu et al. 2008 adapté de Landais 1987).
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% La composante spatiale n’est représentée que par la proportion de différents usages agricoles et la
structure de I'espace n’est pas prise en compte.
* La représentation du paysage intégre a la fois la proportion des usages et leur agencement spatial.
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! F, I # #

Echelles
Echelle spatiale : NA
Grain spatial : NA
Horizon temporel : 15 ans
Grain temporel : 1mois (dynamique végétale), 1 an (dynamique limicoles)

Systeme état-contréle
Etats : biomasse vivante, biomasse morte
Contréles : chargement (période et intensité de paturage)

Dynamique du couvert
Nombre d'usages : 1 (paturage)

Dynamique des limicoles
Nombre d'espéces: 2
Nombre de classes d’age: 2
Stochasticité environnementale :  sur la survie juvénile
Mouvement : non

Viabilité
Contraintes : alimentation, hauteur d’herbe et piétinement

Indicateurs de performances
Ecologique : moyenne de tailles de population sur 500 simulations
Productif : nombre de journées de paturage (en UGB.jours/ha/an)
Flexibilité : NA

Environnement numeérique
Dynamique du couvert végétal :  Scilab 4.1.2
Dynamique des limicoles:  ULM
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Figure 4 Conceptual model of the direct and indirect effadftgrazing on bird population dynamics. Dynamics
of grass biomass (black arrows) is controlled tgtotiming and intensity of grazing; double arrowpnesents
cattle consumption of standing live and dead biamksr each wader species, a life cycle diagramesepts
the female portion of an age-structured populatime sub-adult class (1-year individuals) and ahétalass (2
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Tableau 1Parameters of the grazed grass sub-model

Parameter Value

Biomass and grass heighh =0.08B

relationship 2= 0.98, n=15, p = 2.2 16
Monthly vectors:
Grass growth (g.mmonth') rg  [0.009 , 0.009, 0.126, 0.137, 0.486, 0.45, 0.44500.45,

0.45, 0, 0]
Senescence rate (moijhrs [0,0,0,0.93,1.125, 1.5, 0.75, 0.75, 1.5, 1.8500.75]
Decay rate (month rp [0, 0,0, 1.482, 1.105, 1.3, 1.95, 0.65, 0.65, 006D]

Cattle unit feed requiremerg
(g Organic Mater month LU™) 3.8 10
Attenuation coefficient 0.5
Specific leaf area 0.02
Both values (, ) from Hutchings and Gordon (2001)

N(t) = (N, (1), Nj, (1), N5 (1), N 21(t), N, (1), N 5(1))

QHR
= ) 8 Q"cB; GR QcB;R"
? & = F
= ?
*I*, &

G7 F
N(t+1) = M (t, N (), h(B(t), u(t), w(t)) N () J87.K+ QOR

M, (t,N,h,u,w) 0
M (t,N,h,u,w) = 0 M.t N, h,u, ) QLR
= $ M

Q R
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Mi(t,N,hjum)=1 0 O J ¢ QB;R
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1 00
Mi(t,N,h,u,m)= 0 1 O S N.R G QBGR
0 01
Tableau 2Parameters used in the bird model
Parameters Lapwings Redshanks Reference
(L) (R)
MeanChick survival,s; 0.45 0.35 (Peach et al., 1994)(L)
(Insley et al., 1997)(R)
Sub-adult survivals; 0.60 0.70 (Peach et al., 1994)(L)
(Insley et al., 1997)(R)
Adult survival,ss 0.70 0.80 (Peach et al., 1994)(L)
(Insley et al., 1997)(R)
Sub-adult clutch sizd,™ 3.70 3.70 (Ottvall, 2004)
Adult clutch sizefis"® 4.20 4.20 (Ottvall, 2004)
Proportion of breeding females, 0.75 0.75 (Ottvall, 2004)
Sex-ratio 0.50 0.50 (Ottvall, 2004)
Daily nest survival for 1 LU/ha,; 0.990 0.973 (Beintema, 1987)
Incubation length t" 26 23.3 (Kooiker, 1993)(L)
(Wallander and
Andersson, 2002)(R)
Incubation month April May (Durant et al., 2008a)
Chick rearing month May June (Durant et al., 2008a)
Minimal viable grass height (cm) 0 10 (Durant et 2008a)
Maximal viable grass height (cm) 14 20 (Durantlet2008a)
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Tableau 3Model parameterization for the four scenarios. ¥alaf the ecological constraints are given
for lapwings (L) and redshanks (R).

Constraints
Minimal Maximal Tramplin Grazin
height height (LU r?al)g strate ;
Scenario (cm) (cm) 9y
L R L R L R L R
No Grazing ha na na na na na
Productive na na na na na Maximized
Trampling 0 10 14 20 O<u*<5  Maximized
Maximized
Viable 0 10 14 20 0 and
minimized
na = not activated
& 6% E # $
A & ! = KL &
oL % C 88 Q
‘NNM R
= & = = %
& & ? = :NNH
Q 1 SR = C =
Q N R =
Q R Q hNL 1 8RR
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Figure 5- Shape of the trade-off between productive andbgaal performance generated with four
grazing scenarios. For each bird species, ecologizéormance is the simulated average population
size after 15 years derived from Monte Carlo simoites, 500 trajectories starting from 100
individuals. Productive performance is the annwathber of grazing days expressed in livestock units
ha' (LU ha'). Scenarios: (NG) no grazing; (Va) viable scenaith minimal grazing; (Vb) viable
scenario with maximal grazing; {7, To.z, T1o, T1.4 T2.00 Ta0, T50) trampling scenarios with trampling
constraints u*=0.4; u*=0.7; u*=1.0; u*=1.4; u*=2.0*=4.0; u*=5.0 LU hd respectively; (P)
Productive grazing without any ecological constain
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Figure 6 - Dynamics of grass height and grazing intensity. &dyits are plotted over 2 years. Fig 3a,
3c, 3e, 3g represent grass height (cm) with habitastraints of lapwings (dark bar) and redshanks
(light bar) in May and June. Fig 3b, 3d, 3f, 3hresent grazing strategies (thick black line) expeds
in livestock units per ha and trampling constrajgtey bar). Fig 3a and 3b correspond to Viable
scenario with minimal grazing (scenario Va); Figadel 3d correspond to Viable scenario with
maximal grazing (scenario Vb); Fig 3e and 3f cquoesl to Trampling scenario (scenarig;Istatic
example for U= 0.7) with maximal grazing; Fig 3g and 3h cor@spto Productive scenario based
on maximal grazing without any ecological constigiigcenario P).
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Tableau 4Percentage of suitable fields for waders in thesBda-Lay marsh (n=97 grazed fields).
Data from Durant et al. 2008a.

Field characteristics Lapwings RedshaniBoth waders
Suitable grass heights and grazing intensity 2.06 nd nd
Suitable grass height during chick rearing 14.4 nd nd
Suitable grazing intensity during nesting 48.5 19.6 11.3
nd = No Data
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Dynamique du couver
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Echelles
Echelle spatiale : NA
Grain spatial : NA
Horizon temporel : 8 ans
Grain temporel : 1 mois

Systeme état-contréle
Etats : biomasse vivante, biomasse morte, population d’oiseaux
Controles : chargement

Dynamique du couvert
Nombre d'usages : 1

Dynamique des limicoles
Nombre d'espéeces: 1
Nombre de classes d’age: 1
Stochasticité environnementale :  non
Mouvement : non

Viabilité

Contraintes : alimentation, production, hauteur d’herbe, piétinement et taille de

population (contraintes écologiques activées ou non selon les scénarios)

Indicateurs de performances
Ecologique : taille de population
Productif : nombre de journées de paturage (en UGB.jours/ha)
Flexibilité : volume du tube de viabilité

Environnement numeérique
Dynamiques du couvert végétal et des limicoles : Scilab 4.1.2
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Grazed grass submodel

Live Grass

Grazing : timing
and Intensity

Grass height

1
l
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X
Bird submodel

=P Direct effects on fecundity
= = = P |ndirect effects on juvenile survival

Figure 8 Conceptual model of the direct and indirect effedtgrazing on bird population dynamics. Dynamics
of grass biomass (black arrows) is controlled thfotiming and intensity of grazing; double arrovpresents
cattle consumption of standing live and dead biam@ke bird model is a single stage matrix model.
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& * P 7**D*I. ,,,

Tableau 5 Constraint sets taken into account in the thremagos. Productive performance constraint imposes
that productive performande(u,T) stays over a minimal productive performarg, is the minimal annual
number of grazing days per hectare associated avijhazing strategy. Cattle feeding requirement constraint
imposes that cattle demagdi(t) is always lower than the available biomB&§t). Cattle density constraint is an
upper threshold* on cattle density(t) during the nesting month. A habitat quality coastrimposes that grass
height to stay within a minimah.;, and maximalh.,, grass heights during chick rearing. Populatiore siz
constraint imposes that populations §\{¢) stays over a minimum population sidg;, throughout time.

Scenario
Constraints Action-oriented Habitat-oriented Resuiented
Productive performance
P(U:T)>Pmin X X X
Cattle feeding requirements
g.u(t)<B*(t) X X X
Cattle density
u() u* X X
Habitat quality X
h min h (t) h max
Population size X
N(t) Nmin
!
? I
12 * L UIN*, J8.7. .+ * o<
| ? =
IN*, A & =
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® Our system includes three state dimensidhs B, andN). So as to be able to plot the viability tubes, we
limited the tubes to two stateB, (andBp). The tubes therefore corresponded to projectidribe 4 dimensional
tubes on the three dimensional spaces defindg] J§, andt for a given initial staté&(0).
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Tableau 6 Ecological and productive performance of actiorhitsd and result-oriented scenarios. Means and
standard deviation () are given for two random daspf 10 000 couples of viable state trajectoaied viable
grazing strategies. Productive performarie@,T) is the number of livestock unit halays (LU.days/ha)
characterizing a grazing strategy. The ecologiesfggmanceN(T) is the bird population size at time horizon of
the corresponding bird trajectory (starting witrtONE 30).

Habitat
Action oriented  oriented Result oriented
Productive performance 1276 1321 1339
(LU.days/ha) (100) (74) (58)
Ecological performance 3 29 31
(Population size) (2) (4) (2)
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Figure 9 Ecological performanc®l(T) and productive performand®u,T) of action-oriented, habitat-oriented
and result-oriented scenarios. For each scenasalts are plotted for a sample of 10 000 couplesable state
trajectories and viable grazing strategies. Actiand habitat-oriented scenarios are run with catdasity
constraints (u*=2 livestock units per hectare); tésult-oriented scenario is run with minimum papian size
(Nmin = 30); all scenario are run with initial populatisize N(0) = 30.
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a. Result-oriented scenario

b. Habitat-oriented scenario

& Lower limit of the tub ’ No viable state

@ Unper limit of the tuk

Figure 10 Zoom on three years of the viability tubeg¢'{, and V'yo) for the habitat and result-oriented
scenarios. The tubes show the set of viable stH#tebe system throughout time (in months). The state
dimensions are the live biomass (BL) and the déawh&ss (BD) both expressed in organic matter (g o).
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Figure 11 Zoom on a small section of the viability tube innduin the habitat-oriented and result-oriented
scenarios. Each pixel stands for a state in livedead biomass. Non-viable states are in blackt tmgdark grey
stand for viable states. The colour of the pixehds for the number of grazing options at timeas4ociated to
each state (lighter grey indicates higher numbéxsable grazing strategies for the farmer).
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Tableau 7 Sensitivity analysis for hypothesis 1 for differanttial population sizes N(0) and cattle density
constraints u*. Average productive and ecologiaf@rmances for several sets of ecological congsaind for
the three scenarios: action-oriented (AO), haluta&nted (HO) and result-oriented (RO). “+” corresgds to
situations in where hypothesis 1 is validated, ¢®8tresponds to situations where no clear hieratidtyeen
scenarios can be made.

Productive performance  Ecological performance

N(0) u* AO HO RO AO HO RO  Hypothesis 1

15 1 1198 NA 1420 1 NA 16 +

15 2 1277 1321 1420 2 20 16 ?
15 3 1312 1334 1420 2 19 16 ?
30 1 1198 NA 1339 2 NA 31 +

30 2 1276 1321 1339 3 29 31 +
30 3 1312 1334 1339 4 26 31 +
45 1 1198 NA 1197 3 NA 48 ?

45 2 1277 1321 1197 5 34 48 ?
45 3 1312 1334 1197 5 31 48 ?
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Figure 12 Sensitivity analysis for hypothesis 1 to initialquiation size N(0) and stocking density constraint
Ecological performancBl(T) and productive performand®u,T) of action-oriented, habitat-oriented and result-
oriented scenarios. For each scenario, resultsphreed for a sample of 10 000 couples of viablatest
trajectories and viable grazing strategies. Scesatin for various values of u* (1, 2, 3) and N(0%, 30, 45).
No data is plotted for habitat-oriented scenarigs with u*=1 since the viability tubes were emptyhich
means that it was not possible to generate suitgdales height with a cattle density lower than /HaUwhile

respecting the other constraints.
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Tableau 8 Sizes of the viability tubes for different valuet (0) and u* and for the three action-oriented,

MR (

habitat-oriented and result-oriented scenarios.

Habitat- Result-
N(0) u* oriented oriented
15 1 0 6842
15 2 4997 6842
15 3 4997 6842
30 1 0 6842
30 2 4997 6842
30 3 4997 6842
45 1 0 6842
45 2 4997 6842
45 3 4997 6842
) - #0009 6
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Table S1.Parameters of the grazed grass sub-model

Parameter Value

Biomass and grass heighh=8.10"B

relationship 2=0.98, =15, p = 2.2 16
Monthly vectors:
Grass growth (g.mmonth') rg  [0.009 , 0.009, 0.126, 0.137, 0.486, 0.45, 0.44500.45,
Scenescence rate (mofjhrs 0.45, 0, 0]
Decay rate (montH rp [0, 0,0, 0.93, 1.125, 1.5, 0.75, 0.75, 1.5, 1.3500.75]
[0, 0,0, 1.482, 1.105, 1.3, 1.95, 0.65, 0.65, 006D]
Cattle unit feed requiremerg
(g Organic Mater month LU™Y) 3.8 10
Attenuation coefficient 0.5
Specific leaf area 0.02
Both values (, ) from Hutchings and Gordon

(Hutchings & Gordon 2001)

90



CHAPITRE 2

S#H# &*

)<,
) G7,I$* . I )%, ),
= )<, &
$*..1),37
$*.1)J cO *, P

F(B,u) = A(t*, B)B - G(u, B)

= N
* &
?
* NG7,
- 8% 8 7
& &
?
= &
=F
X(U,tinc) :hu.tinc
& F

f(u) = x(u).f ™ =pu7f e

G7
$*..1.),
7**D*l. ,,, :*7T G
* P
|,
D*I* N,. *N,,

&
+ 8
=F
SN
IN
NG7.
8

7* *D*I' 11

91



CHAPITRE 2

Table S2.Parameters used in the bird model

Parameters Value Reference
MeanChick survivals, 0.45 (Peach, Thomson & Coulson 1994)
Adult survival,s, 0.70 (Peach, Thomson & Coulson 1994)
Adult clutch sizef,™ 4.20 (Ottvall 2004)

Proportion of breeding females, 0.75 (Ottvall 2004)

Sex-ratio 0.50 (Ottvall 2004)

Daily nest survival for 1 LU/ha, 0.990 (Beintema & Muskens 1987)
Incubation lengtht™ 26 (Kooiker 1993)

Incubation month April (Durargt al. 2008a)

Chick rearing month May (Duraset al.2008a)

Minimal viable grass height (cm) 0 (Duraattal. 2008a)

Maximal viable grass height (cm) 14 (Duranial. 2008a)
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Echelles
Echelle spatiale : exploitation
Grain spatial : usage agricole
Horizon temporel : 10 ans
Grain temporel : 1mois

Systeme état-contréle
Etats : biomasse vivante, biomasse morte
Contréles : proportion d'usages, chargement (période et intensité)

Dynamique du couvert
Nombre d'usages : 3 (paturage productif, paturage écologique fauche)

Dynamique des limicoles
Nombre d'espéces: 2
Nombre de classes d’age: 3
Stochasticité environnementale :  non
Mouvement : juvéniles et adultes, mouvements intelligents

Viabilité
Contraintes : proportion d’'usages, alimentation, hauteur d’herbe et piétinement

Indicateurs de performances
Ecologique : tailles de populations
Productif : contribution de la prairie a I'alimentation du troupeau
Flexibilité : NA

Environnement numeérique
Dynamiques du couvert et des limicoles : Scilab 4.1.2
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Figure 16 Conceptual model of the livestock farming syst&hanagement decision involve (i) allocation of
management regimes in farm area; (ii) timing ardrieity of grazing or mowing. In the grass dynamilcs

live biomass, D = dead biomass. In the bird dynami¢ sA and A stands for juveniles, sub-adults ahdts,
respectively; dashed arrows stand for survival soldl arrows for fecundity.
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Tableau 9 Characteristics of the two types of farms in tewhintensification of permanent grassland area and

management regimes.

Management regimes

Uit Permanent - - - -
o Ecological grazing Productive grazing

Farm Types intens%ir(?astsiclinfu ha max spring inltensity max intensity LU ha™ Mowing
LU ha’
Extensive 0.84 0.5 1.5 End of May
Intensive 2.06 0.5 4.5 End of May
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Figure 17 Trade off between grassland production and lapwimgservation in different farm types: intensive
(filled circles) and extensive (empty trianglesach point stands for a set proportion of ecologzsture. For
each farm, grassland production was set to 100 wbearea was allocated to ecological pasture alfapwing
population size = 100, dotted line.
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Figure 18 Proportion of the different management regimeshin tivo types of farms. White: mowing, black:
productive grazing, grey: ecological grazing. Prdddke proportions maximize grassland production-v@ble
proportions maximize grassland production whilemteining bird populations
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Figure 19 Productive performances of the two types of farwigh productive (white bars) or co-viable (black
bars) proportions. (a) total grassland biomass yrtiah (amount of grazed herbage and harvesteddédrgb)
feeding self-sufficiencypercentage of annual herd requirements providegtdégsland production).
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Figure 20 Bird population size after 10 years for differemogortions of ecological grazing in the farm: 0%
(brighter curve), 10%, 20%, 30%, 40% (darker cur¢&) and (c) intensive farm. (b) and (d) exten$aren.
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Figure 21 Monthly cattle density during one year in the twpds of farms: (a) intensive and (b) extensive. The
two grazing regimes are shown (full line: produetgrazing, dashed line: ecological grazing).
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Figure 22 Amount of biomass harvested (MOW) or grazed (PG/EfG)ntensive (white bars) and extensive
(grey bars) farms.
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Tableau 10Qualitative value of life traits for the two biggpecies in the different management regimes: MOW =
mowing, PGi = productive grazing of intensive farn®Ge = productive grazing of extensive farms, EG =
ecological grazing.

MOW PGi PGe EG
Hatching success - - + +
Lapwing Juvenile survival - - - +
Reproductive success - - - +
Hatching success - - + +
Redshank  Juvenile survival - - + +
Reproductive success - . + +
A & =
Q % BR $= &
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&
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8. Annexes

Box S1.Natural dynamics of the grassland sward

The natural grass dynamic reads:
B(t +1) = A(t, B(t))B(t)) fort=0,1,....T (S1.2)
A encompasses the transition rates defining grasanaigs: growth, senescence and deca

rates. It is specified as follow:

explr)+(BY) 0
ALBI= ) explra()  explr (1) (51.2)

- rg(t) andrp(t) (month') stand for senescence and decay rate coefficients.

- growth raterg(B, t) (g OM month') is the product of a potential growth ratg(t) (g m?

month'), also time dependent, and the relative lightrzeption by live mass based g
Beer’s law:
o (B.)=—29 (1 (- bnf, +8,) (513

BL + BD

where (t) is the maximum possible per month increaseaasgmass under ideal
environmental conditions (i.e. without nitrogervaater limitation), is an attenuation
coefficient related to the angle of the sun anisl a specific leaf area (m2 gON.

Ly

n

Tab. S1.Parameter values in the sward dynamics model

Parameter Value
q Cattle unit feed requirement (g Organic Matter.month™LU™) 3.710°
Biomass and grass height (cm) relationship (r2 = 0.98, n=15, p = 2.2 10™%°) h=0.08B

BR Residual biomass after mowing (g Organic Matter) 62.5
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Box S2.Fecundity function under trampling

Equations are based on Sabatier et al. (2010).effbet of one livestock unit on the daily
survival rate of incubating eggs is Hence, for each species, lapwing or redshankedioe
survival rate over the whole incubation peripds assumedo depend on grazing intensity
u and incubation lengtfi" as follows:

X (ut"™) =h" (S2.1)
Therefore, clutch size reads:

inc

f(u) = X(U,t™).f, M= T g (S2.2)

with f; "™ beingthe maximal fecundity without trampling.
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Tab. S2.Parameter values in the sward dynamics modelldpwing, R = redshank.

max
fl

max
f,

tinc

S1

S2

hmin

Nimax

s,(suitable hab)

sz(unsuitable hab)

t*

Parameter
Proportion of breeding females
Sex-ratio

Sub-adult maximum clutch size

Adult maximum clutch size

Daily nest survival for 1 LU.ha™

Incubation time (days)

Mowing egg destruction

Sub-adult survival

Adult survival

Minimal viable grass height (cm)

Maximal viable grass height (cm)

Juvenile survival in viable grass height

Juvenile survival in non-viable grass height

Intra-specific competition coefficient

Juvenile mortality due to movement

Incubation month

Chick rearing month

Value
0.75
0.5

3.7

4.2

0.99

26

0.5

L: 0.6

R: 0.7

L: 0.7

R: 0.8
L:0

R: 10

L: 14

R: 20

L: 0.45
R:0.35
L: 0.011
R: 0.0087
L: 0.001
R: 0.0007
0.2

L: April
R: May
L: May

R: June

Reference
Otvall, 2004
Otvall, 2004

Ottvall, 2004

Ottvall, 2004

Beintema & Muskens, 1987
Kooiker, 1993
Labisky,1957

Berg et al., 1992
Peach et al., 1994
Insley et al. 1997
Peach et al., 1994
Insley et al. 1997
Tichit, 2007

Durant et al. 2008a
Tichit, 2007

Durant et al. 2008a

Tichit, 2007

Tichit, 2007

Tichit, 2007

Blomqvist and Johansson, 1995

Durant, 2008a

Durant, 2008a
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) #
2 0 1
!
: # 2 )
2
I I
2 #
# Q BBR
* Qo : NNM + R "
I I
QBKK;R
, & !
I " I
Q ( BKM;R !
)
A I

Tableau 11 Effets complémentaires de la fauche et de la paintensive sur les différents paramétres
démographiques des oiseaux

Usage Fécondité Survie juvénile

Paturage intensif - +

Fauche + -

, # Q% ;GRF
I &

® Un état est dit optimal au sens de Pareto si partant de cet état il n’est pas possible de gagner sur
une des dimensions sans perdre sur l'autre et inversement. Une frontiére de Parteo est composée de
'ensemble des points Pareto optimum pour un systéme donné.
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Figure 23:$ # !
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Pature
extensive

Hauteur dherbe]

Hauteur dherbe] Hauteur dherbe]

Péture
intensive

Hauteur dherbe]

Hauteur dherbe]

Péture
extensive

Hauteur dherbe]
7

o=

Dynamique oiseaux.
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Echelles
Echelle spatiale : paysage
Grain spatial : parcelle agricole
Horizon temporel : 1 an
Grain temporel : 1 mois

Systeme état-contréle
Etats : biomasse vivante, biomasse morte, taille de population
Contréles : chargement, paysages

Dynamique du couvert
Nombre d'usages : 3 (paturage productif, paturage écologique, fauche)

Dynamique des limicoles
Nombre d'espéces: 1
Nombre de classes d’age: 2
Stochasticité environnementale :  non
Mouvement : juvéniles, mouvements intelligents

Viabilité
Contraintes : NA

Indicateurs de performances
Ecologique : tailles de populations
Productif : intensification du paturage (UGB.jour/ha)
Flexibilité : NA

Environnement numeérique
Dynamiques de couvert et de population:  Scilab 4.1.2
Génération des paysages: R 2.10.1; Scilab 4.1.2
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RECONCILING PRODUCTION AND CONSERVATION IN AGRO-LAN
DOES LANDSCAPE HETEROGENEITY HELP?

( O++A5( ClI5< ASA

A<(+ 1 (BN>M O+ +2 %8LHNNH2 %
+ 2 1 (BN>M O+ +2 %8LHNNH2 %
,<(0 1(L;N>,5(02 <$< %BLHNNH2 %

58 F r QU0 R
8 J
8 8
= = 8
= 8
= Q R
? & =
C = =
$=
8 =
C6F$ , . & = . $

DSCAPES:
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Abundance
Abundance

» »
> »

[———— [——
Land use proportion Land use proportion

a. Complementation hypothesis b. Compensation hypothesis

Figure 25 Effects of the proportion of agricultural land uses abundance, under the hypothesis of
complementation (a) or that of compensation (b}e(aBrotons et al. 2005). Under the complementation
hypothesis, each land use provides some of thaures® and both habitats are needed to achieverdategt
abundance. Under compensation hypothesis, oneeofwtb habitats is less favourable than the other the

greatest abundance is found in the most favourzdideat.
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Land uses Land uses
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Grazing intensity (LU/ha)
w

Grazing intensity (LU/ha)

b. EG

Grazing intensity (LU/ha)
w

Time (months)

M J J

Time (months)

T T T T T
F M A M J J A S o N D

Time (months)

Figure 28 Agricultural land uses taken into account in thedeloProductive grazing (PG), ecological grazing
(EG) and spring mowing combined with autumn graZidy. The black arrow indicates the mowing date.

Tableau 12Different land uses taken into account in the maatel their qualitative effects on the demographic

parameters of birds
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Figure 29 Effect land use proportion and landscape structurethe ecological performances of grassland

landscapes in the case of landscapes made of tmplementary land uses. The landscapes in red pomdsd
to landscapes composed of 60% (+/- 1%) of mowing M

& % QONi

Figure 30 Effect land use proportion and landscape structmethe ecological performance of grassland

landscapes in the case of landscapes composea abmpensatory land uses. The landscapes in regspand
to landscapes composed of 60% (+/- 1%) of prodegiastures PG
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Q% GBR =

% Q BNiUIT8 Bi
% GBR =
%

Figure 31 Effect land use proportion and landscape struabaréhe ecological and productive performance of
grassland landscapes with three land uses. Mowiagogtion is set to 39% (+/- 1%). The landscapeseith
correspond to landscapes composed of 10% (+/- T%¢alogical pasture EG. The grazed grassland ptamu
index had the property of being a linear functiéthe PG/EG ratio.
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