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La logique de r�sultats exp�riment�e dans plusieurs aires
dÕalimentation de captage
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Le REH au service des agriculteurs et du syndicat dÕeau potable pour
une eau de qualit�
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Analyse annuelle des r�sultats dÕazote potentiellement lessivable compar�s au
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Analyse annuelle de la qualit� de lÕeau �mise par lÕensemble du territoire
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Analyse pluriannuelle des dynamiques de lÕazote dans les champs des
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Usages du REH : gestion dynamique pour lÕinnovation ouverte et la
r�ussite du projet
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Contribuer � lÕapprentissage agronomique des agriculteurs et de leurs
conseillers
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Innover, identifier et mettre au point diff�rentes fa�ons de cultiver

�+? 4� <>(5/+>( �66)( 'A <>72(@ (6 OMNOZ =A(4=A(? �->/%A4@(A>? �E�/(6@ '(? ��
 %76,7>5(? " %( =A/
)@�/@ �@@(6'AZ (6 57H(66( '( 4(A>? >7@�@/76?Z E7/>( <7A> %.�=A( %A4@A>( '( 4(A>? >7@�@/76?Y �/ %(>@�/6?
�<<4/=A�/(6@ ')2" $/(6 4(? <>�@/=A(? <.�>(? 5/?(? (6 �E�6@ '�6? 4( <>72(@ 47%�4 f%755( 4s7$@(6@/76 '( �����

� PNR



$/(6 ')E(47<<)(?gZ 's�A@>(? �->/%A4@(A>? >)A??/??�/(6@ " �E7/> A6 ��
 $�? <�> 's�A@>(? E7/(?Z (6 �H�6@ '(?
%7AE(>@?x</)-(�6@x'(x,�&76x<4A?x57'(?@(x"x4s)%.(44(x'(x4�x>7@�@/76Y

�� ?H6@.+?( >)�4/?)( (6 OMOM fJ-A>( RgZ " <�>@/> 'sA6( �6�4H?( <4A>/�66A(44(Z 576@>( =As/4 H � '(AG E7/(?
%75<4)5(6@�/>(? <7A> 7$@(6/> A6 ,�/$4( ��
 f57/6? '( SM 3- �5/6Y.�

lNg " 4s)%.(44( '( 4(A>? ?H?@+5(? '(
%A4@A>( [

NY A6x<>(5/(>x->7A<(x'(x?H?@+5(?x'(x%A4@A>(xfJ-A>(xRxmx%(>%4(x'(x'>7/@(gx(?@x>)A??/x<�>%(x=A(x4(x</)-(�-(
57H(6x(6x�A@756(x?(x?/@A(x(6@>(xPMx(@xRMx3-x�Y.�lNYx��6?x%(x</)-(�-(Zx4(x��
x6s�A>�/@x<�?x)@)x�??(I
,�/$4(x<7A>x*@>(x%76,7>5(x"x4s7$2(%@/,xJG)Yx�(x->7A<(x's�->/%A4@(A>?x�<<4/=A(x(6x,�/@x4�x?@>�@)-/(x5/?(x(6
�E�6@x<�>x4(?x�->/%A4@(A>?x'�6?x4(x<>72(@x47%�4 [x6(x<�?x,7>%)5(6@x>(<(6?(>x4�x,(>@/4/?�@/76x5�/?x'(x?(
'766(>x4(?x57H(6?x'(x%�<@(>x4s�I7@(x5/6)>�4x>(?@)x'�6?x4(?x?74?x-> %(x"x'(?x�����x$/(6x')E(47<<)(?Y

OY A6x?(%76'x->7A<(xfJ-A>(xRxmx7E�4(x'(x-�A%.(gx>)E+4(xA6x</)-(�-(x?/@A)x(6@>(xNRx(@xPMx3-x�Y.�lN (@xA6
��
x'(x57/6?x'(xQMx3-x�5/6Y.�

lNYx�(?x>)?A4@�@?x'(x@>7/?x'(x%(?x%�?x>)E+4(6@x=A(x%(?x<�>%(44(?x6s76@x<�?
E>�/5(6@x$(?7/6x'(x>)A??/>x'(?x%7AE(>@?x's�A@756(x(6x'(.7>?x'(x4�x%A4@A>(x'(x%74I�x%�>x4(A>?x?74?
%76@/(66(6@x<(Ax's�I7@(x5/6)>�4x(6x)@)x(@x�A@756(Y

�*(:7#cIOc��
c#9c�A29#c��827�$cV02@#11#c"#8c729�9*218c"#8c8@89&0#8c"#c :/9:7#c"#8c�(7* :/9#:78c"#c�7*#121cVFDEFZFDFDWOc�
"72*9#c)27*A219�/#c57$ *8#c/`2�-# 9*'c��
c�c1#c5�8c"$5�88#7O

PNS �



�s�6�4H?( '(? >)?A4@�@? '( %( ?(%76' ->7A<( >)E+4( =A( %(? �->/%A4@(A>? <>�@/=A(6@ A6( ,(>@/4/?�@/76 �I7@)(
)%7675( (6 �I7@( '( ?H6@.+?( �A <>/6@(5<?Z ?�6? �<<7>@ '( 5�@/+>(? 7>-�6/=A(?Y �s(?@ A6( �A@>( ?@>�@)-/(
=A(x%(44(x=A/x�E�/@x)@)x5/?(x(6x�E�6@x�Ax575(6@x'(x4�x%76?@>A%@/76x'Ax<>72(@x47%�4Y

�(? >)?A4@�@? 576@>(6@ =A( 's�A@>(? %.7/G '( <>�@/=A(? ?76@ 676 ?(A4(5(6@ <7??/$4(?Z 5�/? �A??/ ')2"
<>)?(6@? (@ >)A??/? '�6? %(>@�/6(? (G<47/@�@/76?Y �( >(<)>�-( '( ?74A@/76? -�-6�6@(? (@ '/,,)>(6@(? <�>
>�<<7>@ " 4� <>�@/=A( <.�>( 5/?( (6 �E�6@ '�6? 4( <>72(@Z %76'A/@ J6�4(5(6@ " )4�>-/> 4� -�55( '( ?74A@/76?
-�-6�6@(? ')2" )<>7AE)(? (6 (G<47/@�@/76 �->/%74( �A ?(/6 5*5( 'A @(>>/@7/>(Y �s(?@ /%/ =AsA6 >�/?766(5(6@
%76?@>A/@ ?A> A6( 47-/=A( '( >)?A4@�@? ?s�E+>( <�>@/%A4/+>(5(6@ /6@)>(??�6@ [ 5(@@>( (6 4A5/+>( 4� '/E(>?/@)
'(? <>�@/=A(? <(>5(@@�6@ 's�>>/E(> " A6 >)?A4@�@ ?�@/?,�/?�6@ <7A> 4� =A�4/@) '( 4s(�AZ %( =A/ >('766( A6(
%(>@�/6(x4/$(>@)x'(x%.7/Gx�AGx�->/%A4@(A>?x(@x'76%x'Ax<7AE7/>x's�-/>Y

Outiller la gouvernance du projet de reconqu�te de la qualit� de lÕeau

�� -7AE(>6�6%( 'A <>72(@ (?@ �??A>)( <�> 4(? �%@(A>? 'A @(>>/@7/>( f4( -(?@/766�/>( '( 4s(�A (@ 4(?
>(<>)?(6@�6@? '(? �->/%A4@(A>?g �E(% 4� <�>@/%/<�@/76 '(? J6�6%(A>? %755( 4s�-(6%( '( 4s��A �(/6(
�7>5�6'/(Y �s�6�4H?( 'A ��
 -47$�4 " 4s)%.(44( 'A @(>>/@7/>( (?@ A6 )4)5(6@ /5<7>@�6@ 'A $/4�6 =A/ (?@ >)�4/?)
%.�=A( �66)( " 4� J6 'A <>/6@(5<?Y �( >)?A4@�@ �66A(4 (?@ <>)?(6@) (6 H �??7%/�6@ %/6= �A@>(? /6'/%�@(A>? "
4s)%.(44(x'Ax@(>>/@7/>(x�Ax?(/6x'sA6x@�$4(�Ax'(x$7>'xf��>�E�67x(@x�4YZxOMNSg [

` '(AGx<>�@/=A(?x%76%(>6�6@x4sA?�-(x'(?x>(<7A??(?x'(x%74I�x(@x'(?x%7AE(>@?x?(5)?x(6x/6@(>%A4@A>(Z
` A6x)@�@x'Ax@(>>/@7/>(x�E(%x4�x?A<(>J%/(x%76%(>6)(x<�>x%(?x'(AGx<>�@/=A(?Z
` 4�x57H(66(x'(?x)5/??/76?x's�I7@(x?7A?x,7>5(x'(x6/@>�@(x.7>?x'(?x%.�5<?x(@
` 4�x%76%(6@>�@/76x(6x6/@>�@(x'(x4s(�Ax'(?x'(AGx%�<@�-(?Y

�(? /6'/%�@(A>? ?76@ 7>-�6/?)? ?A/E�6@ A6( 47-/=A( '( %�A?( " (,,(@Y �A> %(@@( $�?(Z %.�=A( �66)(Z 4(?
>)?A4@�@? 'A @(>>/@7/>( ?76@ <>)?(6@)? (6 >)A6/76 '( </47@�-(Z �J6 =As/4? ?7/(6@ �6�4H?)? (6 ?)�6%( <�>
4s(6?(5$4( '(? <�>@/%/<�6@?Y �7A> ,�%/4/@(> 4� %75<>).(6?/76 (@ 4s/6@(><>)@�@/76Z 4(? E�4(A>? 7$@(6A(? ?76@
/6'/=A)(? <�> A6 %A>?(A> ?A> A6( )%.(44( �E(% '(AG ?(A/4? >�<<(4�6@ 4� E�4(A> =A/ (?@ �@@(6'A( (@ 4� E�4(A>
=A/ >(?@( �%%(<@�$4(Z (6 ')4/5/@�6@ �/6?/ @>7/? %4�??(? '( >)A??/@(Y �A/E�6@ 4� <7?/@/76 'A %A>?(A>Z 4( ,76' '(
4�xJ-A>(x'�6?x4(=A(4x?s/6?%>/@x4s/6'/%�@(A>x(?@x%747>)x�E(%x4�x%7A4(A>x�??7%/)(x"x4�x%4�??(x%/l'(??A?Y

�� J-A>( S <>)?(6@( �/6?/ 4( @�$4(�A '( $7>' =A/ � )@) )'/@) (6 OMNQ " <�>@/> '(? 7$?(>E�@/76? (@ 5(?A>(?
>)�4/?)(? (6 OMNPY �6 %(@@( <>(5/+>( �66)( '( 5/?( (6 ;AE>( 'A <>72(@Z 4� %7AE(>@A>( '(? ?74? ?s(?@
6(@@(5(6@ �5)4/7>)(Z 5�/? (44( 6s�@@(/-6�/@ <�? 4(? 7$2(%@/,? JG)?Y �s/6'/%�@(A> '( =A�4/@) 's(�A )5/?( <�> 4(?
%.�5<?xf,A/@(?x's�I7@(gx�@@(/-6�/@x@7A@x'(x5*5(x4(?x>)?A4@�@?x�@@(6'A?Y

�6 �6�4H?�6@ 4� %7.)>(6%( 's(6?(5$4( '(? >)?A4@�@? '( %( @�$4(�A '( $7>'Z 4(? 5(5$>(? 'A %75/@) 76@
%75<>/? =A( 4( ��
 'A @(>>/@7/>( )@�/@ " <(/6( (6l'(??7A? '( SM 3- �5/6Y.�

lNZ %( =A/ �E�/@ <(>5/? 's7$@(6/> '(
,�/$4(? )5/??/76? '( 6/@>�@( %(@@( �66)(l4"Y �4? 76@ ?�/?/ �A??/ =A( 4� %76%(6@>�@/76 (6 6/@>�@( >(?@�/@ (6%7>(
�??(I )4(E)(Z %�> 4( ')4�/ '( >)<76?( '( 4� 6�<<( 's(�A ?7A@(>>�/6( (?@ ?A<)>/(A> " '/G �6?Y �(<(6'�6@Z %(
>)?A4@�@ (6%7A>�-(�6@ �E�/@ )@) 7$@(6A �E(% A6( ?A>,�%( (6 </+-( f7A <75<(g " 6/@>�@( <�??�$4( \ %( =A/ 4(
>(6'�/@ ,>�-/4( %�> @>+? ?(6?/$4( �AG �4)�? 'A %4/5�@ (@ " ?(? (,,(@? ?A> 4s(,J%�%/@) 'A </)-(�-( '( 4s�I7@(Y �(
>)?A4@�@ <�??�$4( <>7E(6�/@ (??(6@/(44(5(6@ '(? >(<7A??(? '( %74I� =A( 4(? �->/%A4@(A>? 6s�E�/(6@ <�? 4�/??)

� PNT



?A> A6( ?A>,�%( ?A,J?�6@(Y �A> %(@@( $�?(Z 4( %75/@) � ')%/') 's/6?/?@(> ?A> 4s/5<7>@�6%( '( </)-(> 4s�I7@( (6
)@)x�A<>+?x'(x%.�=A(x�->/%A4@(A>x'Ax@(>>/@7/>(Y

�*(:7#cJOc���/#�:c"#c�27"c"#c/`�11$#cFDEGUFDEHOc�c 2:/#:7c"#c )�6:#c*1"* �9#:7c*1"*6:#c/#c1*=#�:c"`�99#*19#c"#8c7$8:/9�98
�99#1":8 Qc7$:88*c#1c(7*8c02@#1c2:c=#79Pc5�88��/#c#1c(7*8c /�*7c2:c27�1(#Pc7�9$c#1c(7*8c'21 $c2:c72:(#Oc�#c1*=#�:c#89c2�9#1:c�
5�79*7c"`:1#c=�7*��/#c6:�19*B$#c�c/`$ )#//#c":c9#77*92*7#c6:*cB(:7#c8:7c/#c :78#:7c8*9:$c�:Z"#882:8O

�.�=A( �66)(Z 4( @�$4(�A '( $7>' (?@ �/6?/ ')%4/6) �E(% 4(? >)?A4@�@? ��
 (@ 's�A@>(? /6'/%�@(A>? 'A @(>>/@7/>(Y
�4 '766( �/6?/ " %.�=A( �%@(A> '( 4� -7AE(>6�6%( A6( E/?/76 's(6?(5$4( '(? <>�@/=A(? 5/?(? (6 ;AE>( <�>
4(?x�->/%A4@(A>?x(@x'(?x>)?A4@�@?x7$@(6A?Zx(6x4(?x?/@A�6@x<�>x>�<<7>@x"x%(x=A/x)@�/@x<>)EAx7Ax�@@(6'AY

�.�%A6 <(A@ �47>? %76@>/$A(> " 4s�6�4H?( (@ �A '/�-67?@/% '( 4� ?/@A�@/76 " 4s)%.(44( 'A @(>>/@7/>(Z �E�6@ '(
<�>@/%/<(> �AG %.7/G '(? 7>/(6@�@/76? " '766(> �A <>72(@ <7A> 4s�66)( ?A/E�6@(Y �( >84( '( %(@ 7A@/4 (?@ �A??/
'(x%76@>/$A(>x�Ax'/�47-A(x(6@>(x4(?x>(<>)?(6@�6@?x'(?x�->/%A4@(A>?Zx4(x-(?@/766�/>(x'(x4s(�Ax(@x4(xJ6�6%(A>Y

�(? ')%4/6�/?76? ?A%%(??/E(? 'A @�$4(�A '( $7>' 76@ >)E)4) '(? ,�/$4(??(? 'A <>72(@ /6/@/�4 (@ '(? '/,J%A4@)?
=A/ 76@ )@) %7>>/-)(? <�? " <�?Y �6 OMNTlOMNUZ ?7/@ %/6= �6? �<>+? 4( ')5�>>�-( 'A <>72(@Z 4( @�$4(�A '( $7>'
'(x4s�66)(xfJ-A>(xTgx/44A?@>�/@x4�x>)A??/@(x'(x%(x<>72(@ [

` 4(x��
x(@x4(?x=A�@>(x�A@>(?x/6'/%�@(A>?x'Ax@�$4(�Ax'(x$7>'x)@�/(6@x=A(x4(?x�66)(?x<>)%)'(6@(?Z
` 4(?x%/6=x/6'/%�@(A>?x�E�/(6@xA6x>)?A4@�@x%76,7>5(x�AGx�@@(6@(?Y

PNU �



�*(:7#cKOc���/#�:?c"#c�27"c8:  #88*'8c2�9#1:8c"#cFDEFUEGc�cFDEKUELO

Discussion

�(<A/? OMNTZ 4( ��
 '( 4s��� >(?@( <>7%.( '( 4s7$2(%@/, '( SM 3- �5/6Y.�
lNY �� =A�4/@) '( 4s(�A �AG %�<@�-(? 6s�

%(<(6'�6@x<�?xE>�/5(6@x)E74A)x%�>x4(x')4�/x'(x>)<76?(x'(x4�x6�<<(x?7A@(>>�/6(x(?@x(?@/5)x'(xNRx"xOMx�6?Y

��6? 4( <>7%(??A? '( -(?@/76 �'�<@�@/E( '( <>72(@ <7A> 4� =A�4/@) '( 4s(�A f�>7?@ (@ �4YZ OMNUgZ 4( ��
 (?@
'(E(6Ax4s/6'/%�@(A>x</E7@x'Ax@�$4(�Ax'(x$7>'Yx�4x�x's�$7>'x<(>5/?x�AGx�->/%A4@(A>?x'( [

` %75<>(6'>(x4s�I7@(x<7@(6@/(44(5(6@x4/G/E/�$4(x'�6?x4(A>?x?H?@+5(?x'(x%A4@A>( \
` /'(6@/J(>x4(?x%.�5<?x=A/x)5(@@(6@x's(5$4)(x'(x,�/$4(?x=A�6@/@)?x'(x6/@>�@(x-> %(x"x'(?x<>�@/=A(?x=A/

'7/E(6@x*@>(x(6%7A>�-)(? \
` %/$4(>x4(?x%.�5<?x7Dx/4x,�44�/@x(6%7A>�-(>x"x%.�6-(>x'(x<>�@/=A(?Y

�4 � �A??/ %76'A/@ " ,�/>( 4( 4/(6 (6@>( 4( -(?@/766�/>( '( 4s(�A f=A/ <(6?( (6 @(>5(? '( %76%(6@>�@/76 (6 6/@>�@(
'�6? 4(? (�AGg (@ 4(? �->/%A4@(A>? f=A/ <(6?(6@ (6 =A�6@/@) 's�I7@( <(>'A(g \ %( =A/ � ,�E7>/?) 4( '/�47-A( (6@>(
4(?x�%@(A>?x'Ax@(>>/@7/>(Y

�A ')<�>@Z %( =A/ � 57$/4/?) 4( %744(%@/, '(? �->/%A4@(A>? 'A @(>>/@7/>(Z %s(?@ 4� -)6)>�4/?�@/76 'A </)-(�-( '(
6/@>�@( <�> 4(? %7AE(>@? 's)@) (@ 's�A@756( H %75<>/? (6 /6@(>%A4@A>( %7A>@(Y �4 ?s�-/??�/@ 'sA6( @.)5�@/=A(
57@/E�6@(x<7A>x4(?x�->/%A4@(A>?x=A/x(G<47>(6@x4s�->/%A4@A>(x'(x%76?(>E�@/76x'(?x?74?Y

�� -)6)>�4/?�@/76 'A </)-(�-( 'A 6/@>�@( 6s(?@ %(<(6'�6@ <�? 4( ?(A4 %.�6-(5(6@ 7$@(6A (@ A@/4( " 4� $�/??(
'(? <(>@(? 's�I7@(Y �6 (,,(@Z 4(? 5(?A>(? '( ��
 76@ %76'A/@ A6( <�>@/( '(? �->/%A4@(A>? " *@>( <4A? E/-/4�6@?
?A> 4� ,(>@/4/?�@/76 �I7@)( (6 )@) (@ (6 �A@756( f7>-�6/=A( 7A '( ?H6@.+?(gY �( @H<( '( ,(>@/4/?�@/76 ?s(?@
')E(47<<) (6 �>�6%( <7A> ?A$?@/@A(> A6( <�>@/( '(? (6->�/? �l� '( ?H6@.+?( <�> '(? �<<7>@? 7>-�6/=A(?
f�(�A (@ �4YZ OMNT$gY �(? �<<7>@? ?76@ '(E(6A? A6( ?7A>%( 676 6)-4/-(�$4( '( <(>@(? 's�I7@( <�> 4/G/E/�@/76
'(x6/@>�@(Y

�6 >(E�6%.(Z 4(? %.�6-(5(6@? 6( ?(5$4(6@ <�? �E7/> E>�/5(6@ %76%(>6) 4� ,(>@/4/?�@/76 '( ?H6@.+?( �A
<>/6@(5<? [ �A ')<�>@Z 4( 5�6=A( '( %76?(6?A? (6@>( �->/%A4@(A>? � <7A??) 4(A>? >(<>)?(6@�6@? " 6( <�?

� PNV



/6?%>/>( 4s�5)4/7>�@/76 '( %(@@( ,(>@/4/?�@/76 '�6? 4( <>72(@ 47%�4Y ��> 4� ?A/@(Z 4( <>72(@ 6s� <�? 7$?(>E) '(
%.�6-(5(6@?x'(x%(x@H<(x"x4s(G%(<@/76x'sA6x)4(E(A>Y

�( <4A?Z /4 (?@ �A??/ <>7$�$4( =A( '(? %.�6-(5(6@? '( <>�@/=A( '�6? 4� ,(>@/4/?�@/76 �I7@)( '( <>/6@(5<?
?A<<7?(>�/(6@ 's)4�>-/> 4( @7A> '( @�$4( 'A <>72(@ �AG �%@(A>? '( 4s�<<>7E/?/766(5(6@ (6 (6->�/? '( ?H6@.+?(
(@ 'A %76?(/4 @(%.6/=A(Z '�6? 4� 5(?A>( 7D 4(? �->/%A4@(A>? ?(A4? 6( '/?<7?(6@ <�? '( @7A@(? 4(? t 5�>-(? '(
5�6;AE>( uYx��/?x%(4�x%75<4(G/J(>�/@x�A??/x4�x-7AE(>6�6%(Y

�(@@( -(?@/76 '( <>72(@ '(? �/>(? 's�4/5(6@�@/76 '( %�<@�-( ,7%�4/?)( ?A> A6 7$2(%@/, '( >)?A4@�@ (G<>/5)
E/� 4( ��
 ,�/@ '(? )5A4(? '�6? 's�A@>(? %�<@�-(? '( 4s�766(Z %755( �/44(A>? (6 �7A>-7-6( (@ '�6?
's�A@>(? >)-/76? [ �7>5�6'/(Z 	>�6' �?@Z 
�A@? '( �>�6%( f�(>>�6) (@ �4YZ OMOMgY �( ')E(47<<(5(6@ '( %(@@(
/667E�@/76 '�6? 4� -(?@/76 '(? <>72(@? '(? �/>(? 's�4/5(6@�@/76 '( %�<@�-( ?( .(A>@( (6 <�>@/%A4/(> " 4�
,�/?�$/4/@) '(? 5(?A>(? '( ��
 '�6? 4(? ?74? %�/447A@(AG 7D 4(? <>)4+E(5(6@? (6 <>7,76'(A> ?76@ /5<7??/$4(?
"x4�x@�>/+>(Zx7Ax(6%7>(x"x4s�4)�x'Ax')$A@x'Ax'>�/6�-(x(6x%4/5�@x5)'/@(>>�6)(6x"x)</?7'(?x%)E(674?Y

Conclusion

�6 ?s/6?</>�6@ '( 4� �/>(%@/E( �/@>�@(? @(44( =As(44( (?@ ')%4/6)( (6 �(4-/=A( f��4476/(gZ 4s�/>( 's�4/5(6@�@/76 '(
%�<@�-( '( �>/(676 f�766(g � ')E(47<<) A6 <>72(@ -)>) �E(% A6( 47-/=A( '( >)?A4@�@?Z $�?)( ?A> 4s(?@/5�@/76
'(x4s�I7@(x<7@(6@/(44(5(6@x4/G/E/�$4(x"x<�>@/>x'Ax��
Y

�(?A>)? '�6? A6( %(6@�/6( '( <�>%(44(? f?A> RMM (6E/>76gZ %(? ��
 ?76@ �6�4H?)? " '/,,)>(6@(? )%.(44(?
f@(5<?x(@x(?<�%(g [

` �66A(44(5(6@ [xf/gx<7A>x%75<�>(>x4(?x<�>%(44(?x�H�6@x4�x5*5(x%A4@A>(x<>)%)'(6@(x(@xf//gx<7A>x(?@/5(>x4(
��
x'(x4s(6?(5$4(x'Ax@(>>/@7/>(x(@x4(x>/?=A(x'(x4(??/E�-(x�??7%/) \

` "x4s)%.(44(x<4A>/�66A(44(x'(?x>7@�@/76? [x<7A>x(?@/5(>x4(?x<(>,7>5�6%(?x'(?x?H?@+5(?x'(x%A4@A>(x(@x'(?
(G<47/@�@/76?x�->/%74(?Y

�(?x�6�4H?(?x/'(6@/J(6@ [

` 4(?x�->/%A4@(A>?x=A/x76@x's(5$4)(x'(x$76?x>)?A4@�@?x��
x(@x'76@x4(?x<>�@/=A(?x'7/E(6@x*@>(
(6%7A>�-)(? \

` 4(? �->/%A4@(A>?x=A/x6s7$@/(66(6@x<�?x(6%7>(x4(?x>)?A4@�@?x�@@(6'A?x(@x=A/x?76@x(6%7A>�-)?x"x%.�6-(>
4(A>?x<>�@/=A(?Y

��> �/44(A>?Z 4(? �->/%A4@(A>? 76@ <A 5/(AG �<<>).(6'(> 4( %H%4( '( 4s�I7@( '�6? 4(A>? %.�5<?Z %75<>(6'>(
4(? ?<)%/J%/@)? (@ 4� '/E(>?/@) 'A ,76%@/766(5(6@ '(? %.�5<? (6@>( (G<47/@�@/76? 5�/? �A??/ " 4s/6@)>/(A> '(
%(>@�/6(?x(G<47/@�@/76?Y

�(@@( �<<>7%.( � <(>5/? �AG %76?(/44(>? 's/667E(> (6 '/E(>?/J�6@ 4s7,,>( '( ?74A@/76? <7A> 7$@(6/> '( 4s(�A
t <>7<>(xux<4A@8@x=A(x'(x-)6)>�4/?(>x4�xtx5(/44(A>(xux?74A@/76x'�6?xA6(x47-/=A(x's7<@/5/?�@/76Y

�( @>�E�/4 � )-�4(5(6@ )@) A@/4( �AG %.(>%.(A>? (6 �->7675/( @>�E�/44�6@ ?A> 4(? 5)@.7'(? '( >(%76%(<@/76
'(?x?H?@+5(?x�->/%74(?xE(>?x<4A?x'(x'A>�$/4/@)Y

POM �



�6J6Z %(? 7A@/4? 76@ �<<7>@) �AG -(?@/766�/>(? '( 4s(�A (@ <4A? -47$�4(5(6@ �AG �%@(A>? '( 4� -7AE(>6�6%(Z
'(?x57H(6?x<7A>

` 7>/(6@(>x4(x<>72(@x'�6?xA6(x-(?@/76x'H6�5/=A(x(@
` ')%4/6(>Zx�66)(x�<>+?x�66)(Zx'(?x<4�6?x's�%@/76?x?7A<4(?x(@x(G/-(�6@?Y

�(? >)?A4@�@? ?76@ )47=A(6@? (@ <>75(@@(A>?Y �/(6 =A( 4s(�A <A/?)( �AG %�<@�-(? 6( ?7/@ @7A27A>? <�? '(
=A�4/@) f?�6? )E74A@/76 67@�$4( <7A> 4s/6?@�6@gZ 4s(�A )5/?( ?7A? 4� I76( >�%/6�/>( '(? %.�5<? " 4s)%.(44( 'A
@(>>/@7/>(x?s(?@x,7>@(5(6@x�5)4/7>)(x'(<A/?xOMNMx(@x%7>>(?<76'x"x4�x=A�4/@)x�@@(6'A(Y

�(@@( ')5�>%.( '( -(?@/76 'H6�5/=A( ,�/@ '(? )5A4(? '�6? 4( 67>' '( 4� �>�6%( [ A6 ?H6'/%�@ 's(�A '( 4s�A>(
� >)%(55(6@ 5/? �A <7/6@ A6 ��/(5(6@ <7A> �(>E/%( �6E/>766(5(6@�4 ,76') ?A> 4( >)?A4@�@ '( ��
 <4A@8@
=A( ?A> 4� %76,7>5/@) '(? <>�@/=A(? f	>�@(%�<Z OMOOgY �/6?/ '(5�/6Z 76 <7A>>�/@ (6%7A>�-(> J6�6%/+>(5(6@
4(? �->/%A4@(A>? �H�6@ ,�/@ 4� <>(AE( '( 4(A> <(>,7>5�6%( <7A> <>7'A/>( A6( (�A '( =A�4/@) f6/@>�@(g '�6?
4(A>?x%.�5<?Y

�( %H%4( '( 4s�I7@( �A %.�5< (?@ %75<4(G( (@ 4� -(?@/76 '( 4s�I7@( >(<7?( ?A> A6( �<<>7%.( @>+? ?H?@)5/=A(Y
�s(?@ %( =A( ?7A4/-6(6@ %(>@�/6? �A@(A>? =A/ /6?/?@(6@ ?A> 4s/5<7>@�6%( '(? '/�-67?@/%? ?@>�@)-/=A(? (@
?H?@)5/=A(?x=A/xE76@x�Al'(4"x'(?x>�/?766(5(6@?x@�%@/=A(?x'(?x<>�@/=A(?x%A4@A>�4(?xf�(>,x(@x�4YZxOMNVgY

�<>+? �E7/> 476-@(5<? /6E(?@/ '�6? 4( >�/?766(5(6@ '( 4� ,(>@/4/?�@/76 �I7@)( '( <>/6@(5<?Z 4(? �->7675(?
'(x4s�I7@(x(6E/?�-(6@l@l/4x's/6E(?@/>x%(x%.�5<x's/667E�@/76x'(5�/6 _

Bibliographie

�75/,(> 	>7A<( �I7@(Z OMNPY ��/ :/ "# '#79*/*8�9*21 �A29$#O 	:*"# 0$9)2"2/2(*6:# 52:7 /`$9��/*88#0#19 "#

57$ 21*8�9*218c/2 �/#8Oc�:/9:7#8c�11:#//#8c#9c57�*7*#8O NRVx<Y

�(>, �YZ ��>6�A'(�A �YZ �(�A �YZ OMNVY �(>? A6 '/�-67?@/% �->7675/=A( ?@>�@)-/=A( @>�/@�6@ '( =A(?@/76?
�->7l(6E/>766(5(6@�4(?Y �(72120*#Pc�1=*7211#0#19cgc�2 *$9$8P VxfOgZ OTlPTY

�( �7,,74/ �YZ ��6'(6$(>-.( �YZ ��5$(>@ �YZ OMOOY �( >),)>(6@/(4 ��� (6 ��4476/(Y �1 Q ��6'(6$(>-.(
�Y � �(4?�44( �YZ ('?Y �#92:78 "`#?5$7*#1 # �:92:7 ": ��
 U ��� U ��O 	(5$47AGZ �(4-/=A( [ �>(??(?
�->7675/=A(?x'(x	(5$47AGY

�(>>�6) �YZ �(�A �YZ �>7?@ �YZ OMOMY �A�4/@) '( 4s(�A (6 �/>( 's�4/5(6@�@/76 '( %�<@�-( [ -(?@/76 'H6�5/=A(
�E(% 4� ')5�>%.( �>�6?/@s��AY �.�</@>( NUY �1 Q �((6.�>'@ �YZ �74@I �YZ ��>>(@(�A �Y f%77>'YgY ̀#�: #1 0*/*#:

�(7* 2/#Oc�:9*/8c#9c0$9)2"#8c52:7c:1#c(#89*21c*19$(7$#c#9c9#77*927*�/#Yx�>�6%(Zx�(>?�/44(? [x�'/@/76?x�A#Y

�(>>�6) �YZ ��>�E�67 �YZ �>7?@ �YZ �(�A �YZ OMMMY �*/29#7 :1 9#77*92*7# 8#/21 :1# /2(*6:# "# 7$8:/9�9 52:7

/� 6:�/*9$ "# /`#�:O 	:*"# 52:7 :1# (#89*21 "@1�0*6:# ": 572-#9 "`:1# ��� � #1-#: a 1*97�9# bO ����� �
���Z RQ <Y .@@<?[cc>(?(�Al(�AY('A%�->/Y,>cJ4(?c
�/47@(>�6�(>>/@7/>(�(476�6(�7-/=A(�(�(?AoJ%./(>�(??7A>%(No-A/'(l-(?@/76l'H6�5/=A(o��%Y<',

	/@@76 �YZ �7??A@. �YZ �('(�A �YZ �/??�% �YZ OMOMY �2197*�:9*21 � /`$=�/:�9*21 "#8 572(7�00#8 "`� 9*218 52:7

/� /:99#  2197# /� 52//:9*21 "#8 #�:? 5�7 /#8 1*97�9#8 "`27*(*1# �(7* 2/# [ �?�0#1 "# /� 0*8# #1 4:=7# "#

� PON



Raymond Reau
INRAE - GRIGNON

Sarah Cohen
INRAE - GRIGNON

Claudine Ferran�
CENTRE DE RESSOURCES CAPTAGES

6:#/6:#8 0#8:7#8 #9 "#8 "$72(�9*218 57$'# 927�/#8O �"#19*B �9*21 "# =2*#8 "# 572(7&8O ��55279 *19#70*1*89$7*#/

":c�	����c1jFDDGHc#9c�	���c1jDEGGJFZDEO �	����x(@x�	���Y

	>�@(%�< �YZ OMOOY .@@<?[ccFFFY@(>>(l6(@Y,>c7$?(>E�@7/>(l@(%.6/=A(l%A4@A>�4(c?@>�@(-/(l@(%.6/=A(l
%A4@A>�4(c�>@/%4(c?A>l4(l$�%l'(l@>(5$4�HlOTl<�?l'l7$4/-�@/76l'(l57H(6?l5�/?l'(l
>(?A4@�@?lONTlOMPNRQY.@54

��>�E�67 �YZ �>7?@ �YZ �(�A �YZ OMNSY �$?(>E�@7/>( (@ @�$4(�A '( $7>' <7A> A6 </47@�-( 'H6�5/=A( '(? <(>@(?
'(x6/@>�@(x'�6?xA6(x�/>(x's�4/5(6@�@/76x'(x%�<@�-(Y �(72120*#Pc�1=*7211#0#19cgc�2 *$9$8P SZxNOTlNPPY

�>7?@ �YZ �(�A �YZ ��>�E�67 �YZ �(>, �YZ (A,,>7H �Yl
YZ OMNUY �(?/-6/6- �->/%A4@A>�4 �H?@(5? ,>75 �6E(6@/76
@7 �5<4(5(6@�@/76 [ �.( �76@>/$A@/76 7, �->7675HY �(??76? ,>75 � ��?( �@A'HY �(7* :/9:7�/ �@89#08Z NSQZ
NOOlPOY .@@<?[cc'7/Y7>-cNMYNMNSc2Y�-?HYOMNUYMQYMMVY

��E/(> �YZ (A,,>7H �Yl
YZ �(H6�>' Yl�YZ OMNSY �/?5�@%. $(@F((6 � ?%/(6%(l$�?(' '(%/?/76 @774 �6' /@? A?( [
�.( %�?( 7, @.( $�4�6%(l?.((@ 5(@.7' ,7> 6/@>7-(6 ,(>@/4/I�@/76 /6 �>�6%(Y ����Z��(#1*1(#1 �2:71�/ 2' *'#

� *#1 #8P TVZxPNmQMY .@@<?[cc'7/Y7>-cNMYNMNSc2Y62�?YOMNSYNMYMMN

�(�A �YZ �('A �YZ �(>>�6) �YZ 	>�@(%�< l�YZ (�6l��<@/?@( �YZ ��>�E�67 �Y ��>6�A'(�A �YZ �>7?@ �YZ OMNT�Y
�E�4A�@/76 '(? )5/??/76? '( 6/@>�@( <�> 4(? %.�5<? <7A> 4� %76%(<@/76 '( <>72(@? '( @(>>/@7/>( (@
4s�%%75<�-6(5(6@x'(x4�x@>�6?/@/76x(6x�/>(?x's�4/5(6@�@/76x'(x%�<@�-(Y �112=�9*218c�(72120*6:#8P RTZxNlNNY

�(�A �YZ �(H@/(AG �YZ 	A/%.�>' �YZ �/-674(@ �YZ �(@/@ �l�YZ �%.7@@ �YZ OMNT$Y �E74A@/76? >)%(6@(? '(? <>�@/=A(?
'( ->�6'( %A4@A>( (6 �>�6%( 5)@>7<74/@�/6( [ @(%.6/=A(? '( >�/?766(5(6@ (@ A?�-(? '(? /6@>�6@?Y �(72120*#P

�1=*7211#0#19cgc�2 *$9$8 TxfQgZxNNRlNORY

�7A(I �YZ OMOOY �s��� F�4476Z A6 7A@/4 '( %76@>84( (@ 's(6%�'>(5(6@Y �1 Q ��6'(6$(>-.( �Y � �(4?�44( �YZ
('?Y �#92:78 "`#?5$7*#1 # �:92:7 ": ��
 U ��� U ��O 	(5$47AGZ �(4-/=A( [ �>(??(? �->7675/=A(? '(
	(5$47AGY

About the Authors

POO �



Laurette Paravano
CHAMBRE D'AGRICULTURE DE L'YONNE

Lor�ne Prost
INRAE - GRIGNON

� POP


