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Figure 99!_=1+#!c-3#%E^)2!YcE^Z9!R#+&)-(.!#.)%#!+&!+(.B0#0%!#)!+&!+&%B#0%!/#$!8%(./#$!
Y/(..2#$!<%0)#$Z9!",260&)-(.!/#!%2B%#$$-(.!&!2)2!1&+10+2#!$0%!+#$!/(..2#$!<%0)#$999999 JK!

Figure 10. _=1+#!C%-.)#5'$E^)2!YCE^Z9!I-$)%-<0)-(.!/#$!8%260#.1#$!/#!)&-++#!Y1+&$$#$!/#!b!
15Z!/#$!+&5-.&-%#$!214&.)-++(..2#$!+#!JJ!>0-++#)!JKKH@!&'%A$!Hk!>(0%$!/#!10+)0%#!#.!5#%!
Y8-1#++#$!/#!.=+(.!#)!U0%&+(.!%#B%(0'2#$Z99999999999999999999999999999999999999999999999999999999999999999999 JG!

Figure 11.!_=1+#!C%-.)#5'$E^)2!YCE^Z9!X''&%#.1#!/#$!&+B0#$!&0!5(5#.)!/#!+&!%21(+)#!+#!
JJ!>0-++#)!JKKH9 999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 JG!

Figure 12.!_=1+#!C%-.)#5'$E^)2!YCE^Z9!R#+&)-(.!#.)%#!+&!+(.B0#0%!#)!+&!+&%B#0%!/#$!
8%(./#$!Y/(..2#$!<%0)#$Z9!",260&)-(.!/#!%2B%#$$-(.!&!2)2!1&+10+2#!$0%!+#$!/(..2#$!
)%&.$8(%52#$!Y%&1-.#!1&%%2#Z9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 JJ!

Figure 13.!_=1+#!C%-.)#5'$E^)2!YCE^Z9!_(5'&%&-$(.!/#$!8-1#++#$!/#!.=+(.!#)!/#!U0%&+(.!
XZ!+(.B0#0%!-.-)-&+#!/#$!'+&.)0+#$@!SZ!+(.B0#0%!/#$!8%(./#$!*!+&!%21(+)#9 9999999999999999999 Jd!
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Figure 14. _=1+#!C%-.)#5'$E^)2!YCE^Z9!I-$)%-<0)-(.!/#$!8%260#.1#$!/#!)&-++#!Y1+&$$#$!/#!
b!15Z!/#$!+&5-.&-%#$!214&.)-++(..2#$!+#!JJ!>0-++#)!JKKH@!&'%A$!Hk!>(0%$!/#!10+)0%#!#.!
5#%@!XZ!'%(3#.&.)!/#!8-1#++#$!/#!.=+(.!#.$#5#.12#$!&3#1!/#$!$'(%#$!'%(3#.&.)!/#!
$(%#$!8%&F14#$!#)!SZ!'%(3#.&.)!/#!8-1#++#$!/#!U0%&+(.!#.$#5#.12#$!&3#1!0.#!
$0$'#.$-(.!/#!B&52)('4=)#$9 99999999999999999999999999999999999999999999999999999999999999999999999999999999999999 JW!

Figure 15.!_=1+#!C%-.)#5'$E^)2!YCE^Z9!_(5'&%&-$(.!/#$!8-1#++#$!/#!.=+(.!#)!/#!U0%&+(.!
XZ!/#.$-)2!/#$!'+&.)$!*!+&!%21(+)#!#)!SZ!<-(5&$$#!/,&+B0#$!*!+&!%21(+)#99999999999999999999999 Jb!

Figure 16.!I#.$-)2!5(=#..#!Ym!#%%#0%E)='#Z!/#$!'+&.)$!$0%!+#$!8-+-A%#$!+(%$!/#!+&!%21(+)#!
'(0%!+#$!)%(-$!1=1+#$!/#!10+)0%#!Y/(..2#$!<%0)#$Z9!"#$!5(=#..#$!/#$!1=1+#$!'(%)&.)!+&!
575#!+#))%#!.#!/-88A%#.)!'&$!$-B.-8-1&)-3#5#.)9 9999999999999999999999999999999999999999999999999999999999 Jk!

Figure 17.!S-(5&$$#!405-/#!5(=#..#!Ym!#%%#0%E)='#Z!/#$!'+&.)$!$0%!+#$!8-+-A%#$!+(%$!/#!+&!
%21(+)#!'(0%!+#$!)%(-$!1=1+#$!/#!10+)0%#!Y/(..2#$!<%0)#$Z9!"#$!5(=#..#$!/#$!1=1+#$!
'(%)&.)!+&!575#!+#))%#!.#!/-88A%#.)!'&$!$-B.-8-1&)-3#5#.)9!",&.&+=$#!/#!3&%-&.1#!&-.$-!
60#!+#$!1(5'&%&-$(.$!50+)-'+#$!(.)!2)2!#88#1)02#$!&3#1!+#$!/(..2#$!)%&.$8(%52#$!
Y)%&.$8(%5&)-(.!+(B&%-)45-60#Z!&8-.!/,&52+-(%#%!+,4(5($12/&$)-1-)29 999999999999999999999999 Jk!

Figure 18.!"(.B0#0%!5(=#..#!Ym!#%%#0%E)='#Z!/#$!8%(./#$!/#$!&+B0#$!+(%$!/#!+&!%21(+)#!
'(0%!+#$!)%(-$!1=1+#$!/#!10+)0%#!Y/(..2#$!<%0)#$Z9!"#$!5(=#..#$!/#$!1=1+#$!'(%)&.)!+&!
575#!+#))%#!.#!/-88A%#.)!'&$!$-B.-8-1&)-3#5#.)9!",&.&+=$#!/#!3&%-&.1#!&-.$-!60#!+#$!
1(5'&%&-$(.$!50+)-'+#$!(.)!2)2!#88#1)02#$!&3#1!+#$!/(..2#$!)%&.$8(%52#$!
Y)%&.$8(%5&)-(.!+(B&%-)45-60#Z!&8-.!/,&52+-(%#%!+&!.(%5&+-)2!/#!+&!/-$)%-<0)-(.99999999 Ji!

Figure 19.!X11%(-$$#5#.)!5(=#.!#.!55!j!>(0%!Ym!#%%#0%E)='#Z!/#$!8%(./#$!'(0%!+,#.)-A%#!
/0%2#!/#!+&!5-$#!#.!5#%!'(0%!14&10.!/#$!)%(-$!1=1+#$!/#!10+)0%#!Y/(..2#$!<%0)#$Z9!"#$!
5(=#..#$!/#$!1=1+#$!'(%)&.)!+&!575#!+#))%#!.#!/-88A%#.)!'&$!$-B.-8-1&)-3#5#.) 99999999 Ji!

Figure 20. g&%-&)-(.$!/#!+&!)#5'2%&)0%#!/#!+,#&0!*!V!5A)%#$!/#!'%(8(./#0%!#.)%#!>0-.!JKKV!
#)!>0-++#)!JKKH!$0%!+#!$-)#!/#!5&%-10+)0%#!/#!C&$'2<-&19!"#$!+-B.#$!1(.)-.0#$!
%#'%2$#.)#.)!+#$!'2%-(/#$!/#$!)%(-$!1=1+#$!/#!'%(/01)-(.!XEC!YX0)(5.#EC%-.)#5'$Z@!cE
^!Yc-3#%E^)2Z!#)!CE^!YC%-.)#5'$E^)2Z9 999999999999999999999999999999999999999999999999999999999999999999999999 JH!

 



! 3--

RÉSUMÉ 
!
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longicruris, &3#1! /#$! %#./#5#.)$! /#! +,(%/%#! /#! d@d! UB! '&%! 5A)%#! /#! 1(%/#! /#! 8-+-A%#@!
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longicruris@!O-)4!=-#+/$! -.! )4#!(%/#%!(8!d9d!UB!'#%!5#)#%!(8! +(.B+-.#! %('#@!1(5'($#/!(8!
+&%B#!&+B&#!Y8%(./! !G5Z!O-)4!&!.-1#!&''#&%&.1#!&./!8%##!8%(5!<%=(](&.$9!
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1. INTRODUCTION 
!

"&!10+)0%#!/#$!5&1%(E&+B0#$!5&%-.#$!1(.$)-)0#!0.#!&1)-3-)2!.(03#++#!&0!\02<#1!60-!&!2)2!
-.-)-2#! #.![&$'2$-#! *! +,&0)(5.#! /#! JKKb! *! +&! /#5&./#! /,0.! '%(5()#0%! /#! +&! <&-#! /#$!
_4&+#0%$@!Les Gaspésiennes – Algues inc.! Y[#./%(.! et al9! JKKiZ9!_#))#! #.)%#'%-$#! 2)&-)!
/2>*!&1)-3#!/&.$!+&!)%&.$8(%5&)-(.!/,&+B0#$!5&%-.#$!*!/#$!8-.$!4(%)-1(+#$!#)!&+-5#.)&-%#$!*!
'&%)-%!/#!+&!%21(+)#!/#!'+&.)$!$&03&B#$!#.!'+(.B2#!$(0$E5&%-.#@!'+0$!$'21-8-60#5#.)!/#!+&!
+&5-.&-%#!*!+(.B!$)-'#!YSaccharina longicrurisZ9!M++#!$(04&-)&-)!&3(-%!0.!5#-++#0%!1(.)%v+#!
$0%!$(.!&''%(3-$-(..#5#.)!#.!)#%5#$!/#!%2B0+&%-)2@!60&.)-)2!#)!60&+-)2!#)!3(=&-)!+&!10+)0%#!
1(55#!0.#!$(+0)-(.!'($$-<+#9!!

I#$!#$$&-$!/#!10+)0%#!/#!+&!+&5-.&-%#!*!+(.B!$)-'#!(.)!/(.1!2)2!#.)%#'%-$!*!'&%)-%!/#!JKKb@!
<&$2$!$0%!0.#! )#14.(+(B-#!1(..0#!#)!&11#$$-<+#! YI%0#4+!GHVK@!GHVVZ@!60-!&3&-)!&0$$-!2)2!
0)-+-$2#! 0.#! 60-.]&-.#! /,&..2#$! '+0$! )v)@! *! +&! /#5&./#! /,0.! '%(5()#0%! /#$! f+#$! /#! +&!
T&/#+#-.#! ! YT&%$()! #)! Q(0%.-#%! GHHJZ9! C+0$-#0%$! )%&3&0;! (.)! 2)2! 8&-)$! /#'0-$@! #.!
'&%)#.&%-&)!&3#1!+,#.)%#'%-$#!B&$'2$-#..#9!n.!'%#5-#%!#$$&-!/#!10+)0%#!#.!5#%!&!2)2!%2&+-$2!
#.! JKKk! &0! +&%B#! /#! C&$'2<-&1! /&.$! +&! <&-#! /#$!_4&+#0%$! Y[#./%(. et al.! JKKiZ9!_#))#!
10+)0%#!&!2)2!%2&+-$2#!&3#1!/#$!8-1#++#$!#.$#5#.12#$!/#!$'(%#$!(<)#.0#$!/#!'+&.)$!5&)0%#$!
%21(+)2$!#.!5-+-#0!.&)0%#+9!X'%A$!$-;!$#5&-.#$!/#!10+)0%#@!+#$!8-1#++#$!&3#1!+#$!$'(%#$@!&+(%$!
/#3#.0$! $'(%('4=)#$! (.)! 2)2!5-$#$! /&.$! /#$! <&$$-.$! /#! 10+)0%#! '(0%! 60&)%#!5(-$@! '0-$!
)%&.$82%2#$! #.! 5#%! '(0%! 0.! &0)%#! 1-.6! 5(-$9! T&+4#0%#0$#5#.)@! 1#))#! '%#5-A%#! 10+)0%#!
$,#$)!$(+/2#!'&%!0.!214#1@!#.!)#%5#!/#!<-(5&$$#!%21(+)2#@!#.!%&-$(.!/#!+&!1(+(.-$&)-(.!/#$!
)4&++#$! '&%! +#! <%=(](&-%#!Membranipora membranacea. _#))#! #$'A1#! .(.! -./-BA.#! #)!
#.3&4-$$&.)#!$#!8-;#!/#!5&.-A%#!'%282%#.)-#++#!$0%!+#$!8%(./#$!/#!+&5-.&-%#$!#)!8(%5#!/#$!
1(+(.-#$!#.1%(u)&.)#$!/#!'+0$-#0%$!/-]&-.#$!*!'+0$-#0%$!5-++-#%$!/,-./-3-/0$9!"#$!-./-3-/0$!
Y(0! ](w/#$Z! $21%A)#.)! /#$! +(B#$! 1&+1&-%#$! /#.$25#.)! &11(+2#$! +#$! 0.#$! &0;! &0)%#$9! "&!
'%2$#.1#!/#!1#$!1(+(.-#$!/-5-.0#!+&!8+#;-<-+-)2!/#$!8%(./#$!60-!$#!<%-$#.)!$(0$!+,#88#)!/#$!
5(03#5#.)$!/#! +,#&09!T&+B%2! )(0)@! 1#)! #$$&-! &0%&!'#%5-$!/#!/25(.)%#%! +&! 8&-$&<-+-)2!/#!
+,-./01)-(.!/#!+&!$'(%0+&)-(.!14#]!+#$!'+&.)$!5&)0%#$!/#!S. longicruris@!+&!1&'&1-)2!/#!8&-%#!
B#%5#%!#)!1%(F)%#!/#$!'+&.)0+#$!#.!5-+-#0!1(.)%v+2@!&-.$-!60#!+&!'($$-<-+-)2!/#!)%&.$82%#%!+#$!
&+B0#$!#.!5#%!&3#1!$011A$!#)!/,(<)#.-%!0.#!<(..#!$0%3-#!#)!0.#!<(..#!1%(-$$&.1#!Y&3&.)!+&!
1(+(.-$&)-(.! '&%! +#! <%=(](&-%#Z9! Q-.&+#5#.)@! 1#! '%#5-#%! #$$&-! &0%&! #.! (0)%#! '#%5-$! /#!
/23#+(''#%! +#! 1v)2! )#14.-60#! /#! +&! 10+)0%#! /#$! +&5-.&-%#$! #.! )#$)&.)! +#$! '%()(1(+#$!
/,#.$#5#.1#5#.)!/#$!8-1#++#$!#)!#.!5#))&.)!&0!'(-.)!+#$!$)%01)0%#$!'(0%!+&!10+)0%#!#.!5#%9!!

n.#! $#1(./#!10+)0%#!&!2)2! )#.)2#!#.!JKKi@! 1#))#! 8(-$! $0%!/#0;! $-)#$@! +,0.!*!C&$'2<-&1!#)!
+,&0)%#! *! [%&./#ER-3-A%#@! #)! *! 1-.6! '%(8(./#0%$! Y#.)%#! J! #)! GG! 5Z@! &8-.! /#! '(03(-%!
B2.2%&+-$#%! +#! '()#.)-#+! /#! 10+)0%#! &-++#0%$! 60,*! C&$'2<-&1! #)! /#! )#$)#%! +,#;-$)#.1#! /,0.!
%#80B#! $'&)-&+! #)! <&)4=52)%-60#! 1(.)%#! +&! 1(+(.-$&)-(.! '&%! +#! <%=(](&-%#! #.3&4-$$&.)!
Y[#./%(.!#)!N&5-B.#&0;!JKKVZ9!"#$!%2$0+)&)$!(.)!5(.)%2!60#!/#$!1(./-)-(.$!8&3(%&<+#$!*!
+&! $0%3-#! #)! +&! 1%(-$$&.1#! /#$! &+B0#$! #.! 10+)0%#! 2)&-#.)! '%2$#.)#$! 2B&+#5#.)! *! [%&./#E
R-3-A%#@! +&-$$&.)! $0''($#%! 60#! +&! 8&-$&<-+-)2! /#! +&! 10+)0%#! /#! +&5-.&-%#$! '(0%%&-)! 7)%#!
B2.2%&+-$2#! *! /,&0)%#$! $#1)#0%$! /#! +&! 1v)#! B&$'2$-#..#9! C&%! 1(.)%#@! +#! $-)#! /#! [%&./#E
R-3-A%#!.,&!'&$!8(0%.-!/#!%#80B#!$'&)-&+!1(.)%#!+#!<%=(](&-%#9!"&!'%(8(./#0%!.,&!'&$!.(.!
'+0$!$#%3-!/#!%#80B#@!5&-$!+#$!%2$0+)&)$!$(55&-%#$!(.)!.2&.5(-.$!5(.)%2!60#!5-$!*!'&%)!+#!
'%(<+A5#! /#! 1(+(.-$&)-(.! '&%! +#! <%=(](&-%#@! +#$! +&5-.&-%#$! $#! /23#+(''&-#.)! <-#.! *! /#$!
'%(8(./#0%$! $0'2%-#0%#$! *! b! 5! /#! +&! $0%8&1#9! _#1-! %#'%2$#.)&-)! 0.#! (<$#%3&)-(.!



! J
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(')-5&+!#.!%&-$(.!/0!14#3&014#5#.)!/#!+&!'2%-(/#!/#!10+)0%#!&3#1!1#++#!/#!+&!8-;&)-(.!#)!
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/#! '%('&B0+#$! '(0%! #.$#5#.1#%! +#$! 8-1#++#$! /#! 10+)0%#! #)! /#3#.-%! -./2'#./&.)! /#! +&!
'%(/01)-(.! .&)0%#++#! /#! $'(%#$! '&%! /#$! '+&.)$! $&03&B#$9! I&.$! 1#))#! (')-60#@! /#0;!
52)4(/#$!(.)!2)2!0)-+-$2#$!#)!'#%8#1)-(..2#$@!$(-)!+,-./01)-(.!&%)-8-1-#++#!/#!+&!$'(%(B2.A$#!
14#]!/#$!'+&.)$!-55&)0%#$!$#+(.!+&!52)4(/#!/#!C&.B!#)!"z.-.B!YJKKWZ!#)!+&!1(.$#%3&)-(.!
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"#$!(<>#1)-8$!$'21-8-60#$!/#!1#!'%(>#)!2)&-#.)!/(.1!l!!

 /#!32%-8-#%!$-!0.!1&+#./%-#%!/#!10+)0%#!#;1+0&.)! +#$!5(-$!/#! >0-++#)!#)!&(u)!'#%5#)!
/,23-)#%! +#$! '#%)#$! /#! %#./#5#.)$! Y<-(5&$$#!/,&+B0#$Z! 1&0$2#$! '&%! +#! <%=(](&-%#!
M. membranacea? 

 /,#;&5-.#%! +#$! %#./#5#.)$! /#! %21(+)#! 60-! '(0%%&-#.)! 7)%#! (<)#.0$! $#+(.! )%(-$!
1=1+#$!/#!'%(/01)-(.?!

 /#!/(105#.)#%!+,23(+0)-(.!/#!+&!/#.$-)2@!/#!+&!<-(5&$$#@!/#!+&!)&-++#!/#$!'+&.)$!#)!
/#!+&!1%(-$$&.1#!&0!1(0%$!/#$!/-882%#.)$!1=1+#$9!

!

2. MATÉRIEL ET MÉTHODES 
!
2.1. SITE D’ÉTUDE 
"#$!#$$&-$!#.!5#%!(.)!2)2!%2&+-$2$!$0%! +#!$-)#!5&%-1(+#!/#!+,#.)%#'%-$#!Les Gaspésiennes-
Algues inc.@!&0! +&%B#!/#!C&$'2<-&1!/&.$! +&!<&-#!/#$!_4&+#0%$! Y1(-.!.(%/E#$)!/0!$-)#@!WV(!
K@dkb!P!#)!kb(!Gk@HHV!DZ! YQ-B0%#!GZ9!"#$!1&%&1)2%-$)-60#$!'4=$-1(E14-5-60#$!/#!1#! $-)#!
(.)!2)2!/21%-)#$!/&.$!+#$!)%&3&0;!%2&+-$2$!#.!JKKk!#)!JKKi!Y[#./%(.!et al.!JKKi@![#./%(.!
#)!N&5-B.#&0;!JKKVZ@!#)!-./-60#.)!60#!1#!$-)#!2)&-)!'%('-1#!*!+&!$0%3-#!#)!*!+&!1%(-$$&.1#!
/#!S. longicruris9!L#+(.!1#$!/(..2#$@!+&!)#5'2%&)0%#!*!J!5!$(0$!+&!$0%8&1#!&!8+01)02!#.)%#!
b! #)! JK}_!/#!5&-! *!.(3#5<%#9!S-#.!60,#.!JKKi! +&! )#5'2%&)0%#! $#! $(-)! &''%(142#!/#! +&!
+-5-)#! +2)&+#! YJd}_Z@! #++#! #$)! /#5#0%2#! B2.2%&+#5#.)! *! +,-.)2%-#0%! /0! '%282%#./05! /#!
+,#$'A1#@! $(-)! /#! K! *! JK}_! Y3(-%! %#30#! '&%![#./%(.! #)!N&5-B.#&0;! JKKV@!N&<+#&0! JKZ9!
n.#! $&+-.-)2! #.)%#! Jb! #)! dJ! #$)! (')-5&+#! '(0%! +#! /23#+(''#5#.)! /#! S. longicruris9! "#$!
$&+-.-)2$!5#$0%2#$!&0!$-)#!/,2)0/#!#.!JKKi!2)&-#.)!B2.2%&+#5#.)!&/260&)#$@!$(-)!JWEJV!'%A$!
/#!+&!$0%8&1#!YGEJ!5!/#!+&!$0%8&1#Z!#)!JkEdK!*!GK!5!/#!+&!$0%8&1#9!D.!&!(<$#%32!#.!JKKk!#)!
JKKi!60#!+,&<(./&.1#!#.!$#+$!.0)%-)-8$!/-5-.0&-)!'%(B%#$$-3#5#.)!&0!1(0%$!/#!+,2)2!'(0%!
&))#-./%#!0.!5-.-505!&0!5(-$!/,&(u)!Y[#./%(. et al.!JKKiZ9!"#$!.-3#&0;!/#!$#+$!&]()2$!
'(0%%&-#.)! /(.1! 7)%#! +-5-)&.)$! '(0%! +&! 1%(-$$&.1#! /#$! &+B0#$! &0! 1(0%$! /#! +&! '2%-(/#!
#$)-3&+#9!X0!$-)#!/#!C&$'2<-&1@!+,#&0!#$)!'+0)v)!1+&-%#@!&3#1!0.#!'%(8(./#0%!/#!L#114-!/#!d!
*!b!5@!5#$0%2#!&0!'%-.)#5'$!#)!#.!2)2!JKKi!Y[#./%(.!#)!N&5-B.#&0;!JKKVZ9!D.!&!/(.1!
'($)0+2!60#!>0$60,*!iEV!5!/#!'%(8(./#0%@!+&!+05-.($-)2!$#%&-)!$088-$&.)#!'(0%!&$$0%#%!0.#!
<(..#! 1%(-$$&.1#! /#! S. longicruris. M.! #88#)@! 14#]! 1#))#! #$'A1#@! +&! '4()($=.)4A$#! #$)!
$&)0%2#! *! /#$! -.)#.$-)2$! +05-.#0$#$! &$$#]! 8&-<+#$@! /#! +,(%/%#! /#! ibEHK! 5(+#! 5EJ! $EG!
Y_4&'5&.!GHViZ9!",-.)#.$-)2!+05-.#0$#!/#!1(5'#.$&)-(.!#$)!2B&+#5#.)!)%A$!8&-<+#@!$(-)!WE
b! 5(+#!5EJ!$EG!Y_4&'5&.!GHViZ@!1#!60-!#;'+-60#!'(0%60(-!/&.$!+&!<&-#!/#$!_4&+#0%$@!(.!
%#)%(03#!1#))#!&+B0#!>0$60,*!&0!5(-.$!GJ!5!/#!'%(8(./#0%!Y[#./%(.!GHVdZ9!!

!
2.2. CONCEPTION ET INSTALLATION DES FILIÈRES 
"#!JW!$#')#5<%#!JKKV@!/#0;!8-+-A%#$!$0<5#%B2#$!&3#1!0.#!+-B.#!'(%)#0$#!4(%-](.)&+#!/#!
bK!5!/#!+(.B!(.)!2)2!-.$)&++2#$!/&.$!+&!'&%)-#!.(%/!/0!$-)#!5&%-1(+#@!'%A$!/#!+&!1v)#@!(~!+&!
'%(8(./#0%!/#!+,#&0!#$)!/,#.3-%(.!Gi!5!YQ-B0%#!G!#)!N&<+#&0!GZ9!"#$!/#0;!8-+-A%#$!(.)!2)2!
&>0$)2#$!&8-.!60#!+&!+-B.#!'(%)#0$#!$#!)%(03#!#.)%#!i!#)!V!5!/#!'%(8(./#0%9!:+!$,&B-)!/,0.!
5(/A+#!/#!8-+-A%#!&3#1!/#$!&5&%%&B#$!&5(%)-$$#0%$!#.!g!$#5<+&<+#$!&0;!8-+-A%#$!0)-+-$2#$!
'(0%!+#!1&')&B#!/0!.&-$$&-.!/#!'2)(.1+#!&0!P(03#&0ES%0.$O-1U!YX..#;#!GZ!YI&3-/$(.!#)!
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&+9!JKKiZ9!"&!)#.$-(.!#$)!5(-.$!2+#32#!$0%!1#!)='#!/#!8-+-A%#@!1#!60-!+&!%#./!'+0$!8&1-+#!*!
4-$$#%!#.!$0%8&1#!&3#1!0.!<&)#&0!/#!'#)-)#!)&-++#9!"&!8-+-A%#!G!&!$#%3-!&0;!1=1+#$!/,&0)(5.#!
#)! /#! '%-.)#5'$! &+(%$! 60#! +&! 8-+-A%#! J! &! $#%3-! &0! 1=1+#! /,4-3#%! Y3(-%! '(-.)! J9W! '(0%! +&!
/#$1%-')-(.! /2)&-++2#! /#! 1=1+#$Z9! P(0$! 1(.$-/2%(.$! 60#! +#$! #88#)$! -.)#%E8-+-A%#$! $(.)!
.2B+-B#&<+#$! #.! %&-$(.! /#! +#0%! '%(;-5-)2! #)! /0! 8&-)! 60#! +#$! ('2%&)-(.$! 60-! $,=! $(.)!
/2%(0+2#$!2)&-#.)!8&-)#$!/#!+&!575#!8&t(.9!!

"&!5&.-'0+&)-(.!/#$!8-+-A%#$!&!2)2!8&-)#!*!'&%)-%!/,0.!1&)&5&%&.!/#!)='#!c=<%-1&)!JV?!/,0.#!
+(.B0#0%!/#!H!5!4(%$E)(0)@! '($$2/&.)!0.#!'#)-)#!B%0#! #)! 0.! )%#0-+! 4=/%&0+-60#!/#! 8&-<+#!
'0-$$&.1#9!!

!

!
!

!

Filière 1

Filière 2
Isobathe 15 mètres 

Isobathe 20 mètres 

S(02#!/#!
<&+-$&B#!/0!
$-)#!

"-5-)#!/0!
'2%-5A)%#!/0!$-)#!
/#!5&%-10+)0%#!

 
Figure 19! _&%)#! 5(.)%&.)! +#! $-)#! /#! 5&%-10+)0%#! /&.$! +&! <&-#! /#! C&$'2<-&1! #)!

+,#5'+&1#5#.)! /#$! /#0;! 8-+-A%#$9! [D! s! B%&''-.! /,&5&%%&B#! (0#$)@! [M! s!
B%&''-.!/,&5&%%&B#!#$)@!S_!s!<(02#!1=+-./%-60#9!!
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Tableau 1. _((%/(..2#$! /#$! /#0;! 8-+-A%#$! 60-! (.)! $#%3-! &0;! #$$&-$! /#$! )%(-$! 1=1+#$! /#!
10+)0%#!/#$!+&5-.&-%#$!/#!$#')#5<%#!JKKV!*!>0-++#)!JKKH. 

!
Filière Structures  Coordonnées GPS 

! ! !
G! [%&''-.!/#!+,&5&%%&B#!D0#$)! WV}KK@JiG!P!! kb}Gi@JVb!D!

G! [%&''-.!/#!+,&5&%%&B#!M$)! WV}KK@JVi!P!! kb}Gi@GbG!D!

J! [%&''-.!/#!+,&5&%%&B#!D0#$)! WV}KK@dKi!P!! kb}Gi@KkW!D!

J! [%&''-.!/#!+,&5&%%&B#!M$)! WV}KK@dGK!P!! kb}Gk@HJJ!D!

!
2.3. PRÉPARATION DES FICELLES DE CULTURE 
2.3.1. Récolte de plants reproducteurs 
"#!GK!>0-++#)!JKKV@!/#$!+&5-.&-%#$!&/0+)#$!(.)!2)2!%21(+)2#$!#.!'+(.B2#!$(0$E5&%-.#!/&.$!
/#$!4#%<-#%$!.&)0%#+$!1(..0$!$-)02$!.(.!+(-.!/#![%&./#ER-3-A%#!Y*!C#%12Z9!_#$!'+&.)$!(.)!
2)2! 0)-+-$2$! '(0%! +#! 1=1+#! /,&0)(5.#! Y3(-%! '(-.)! J9WZ9! N(0)#8(-$@! '0-$60#! 1#$! '+&.)$! .#!
'(%)&-#.)!'&$!/#!$(%#$@!+&!5&)0%&)-(.!/#$!'+&.)$!&!2)2!-./0-)#!$#+(.!+&!52)4(/#!/#!C&.B!#)!
"z.-.B!YJKKWZ!Y3(-%!'(-.)!J9d9JZ9!C(0%!#.$#5#.1#%!+#$!8-1#++#$!/0!1=1+#!/,4-3#%@!/#$!'+&.)$!
/#!S. longicruris!/#!B%&./#!)&-++#!Yx!J!5Z!/2%-3&.)!#.!$0%8&1#!#)!'(%)#0%$!/#!$(%#$!5&)0%#$!
(.)! 2)2! %#10#-++-$! /&.$! +#! '(%)! /#! C&$'2<-&1! +#! JW! $#')#5<%#! JKKV9! Q-.&+#5#.)@! '(0%! +#!
1=1+#! /#!'%-.)#5'$@! +#$! &+B0#$!(.)! 2)2! %21(+)2#$! +#! J! 823%-#%! JKKH@! .(.! +(-.!/#![%&./#E
R-3-A%#! YX.$#E*ES#&08-+$Z9! "&! 5&)0%&)-(.! /#$! '+&.)$! &! 2B&+#5#.)! 2)2! -./0-)#! $#+(.! +&!
52)4(/#!/#!C&.B!#)!"z.-.B! YJKKWZ9!�!14&60#! %21(+)#@! 0.#!/-]&-.#!/#!'+&.)$! &/0+)#$!/#!
B%&./#!)&-++#!Y !G@b!5Z!2)&-#.)!$2+#1)-(..2$9!!

n.#!/#$1%-')-(.!/0!1=1+#!%#'%(/01)#0%!/#$!+&5-.&-%#$!#$)!'%2$#.)2#!*!+,X..#;#!J9!!

!

2.3.2. Production de spores pour l’ensemencement 
Plants matures 

",-./01)-(.! /#! +&! $'(%0+&)-(.! 14#]! +#$! '+&.)$! 5&)0%#$! &! 2)2! #;210)2#! #.! $0-3&.)! +#!
'%()(1(+#! /23#+(''2! '&%! C2%#]! et al.! YGHHKZ9! I#$! $#1)-(.$! /,#.3-%(.! b! 15J! (.)! 2)2!
/21(0'2#$!/&.$!+&!'&%)-#!+&!'+0$!$(5<%#!#)!2'&-$$#!/#!$(%#$!5&)0%#$9!_#$!$#1)-(.$!(.)!2)2!
8%())2#$!&3#1!/0!'&'-#%!&<$(%<&.)!'(0%!#.!2+-5-.#%!+#$!2'-<-(.)#$!#)!%-.12#$!&3#1!/#!+,#&0!
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Culture de semences en free-living 
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2.3.3. Ensemencement des ficelles et préculture des plantules en écloserie  
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2.3.4. Transfert des plantules en mer 
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!

2.4. CYCLES DE CULTURE EN MER 
"#!1&+#./%-#%!'%230!'(0%!+#!)%&.$8#%)!#.!5#%@!'(0%!+#!$0-3-!#)!'(0%!+&!%21(+)#!/#$!&+B0#$!&!
/u!7)%#!5(/-8-2!#.!%&-$(.!/#!/-3#%$#$!1(.)%&-.)#$!)#14.-60#$!#)!52)2(%(+(B-60#$!YN&<+#&0!
JZ9!"&!'+&.-8-1&)-(.!-.-)-&+#!'%23(=&-)!)%(-$!1=1+#$!/,#.3-%(.!W!5(-$!Y !GJK!>(0%$Z@!$(-)!0.!
1=1+#! /,&0)(5.#! 1(55#.t&.)! 3#%$! +&! 8-.! &(u)! #)! $#! )#%5-.&.)! #.! /21#5<%#@! 0.! 1=1+#!
/,4-3#%@!/#!/21#5<%#!*!&3%-+!#)!0.!1=1+#!/#!'%-.)#5'$@!/#!5&%$!*!>0-++#)9!!

"#!)%&.$8#%)!#.!5#%!/#$!'+&.)0+#$!'(0%!+#!1=1+#!/,&0)(5.#!Y_=1+#!GZ!.,&!'&$!'0!7)%#!8&-)!
&3&.)!+#!JW!$#')#5<%#@!$(-)!'%A$!/,0.!5(-$!'+0$!)&%/!60#!'%2309!�!1#))#!/&)#@!i!$#B5#.)$!
/#! GK!5! /#! 8-1#++#! YiK!5! &0! )()&+Z! '(%)&.)! /#$! '+&.)0+#$! (.)! 2)2! #.%(0+2$! &0)(0%! /#! +&!
8-+-A%#!G9!"#!%#5-$&B#!/0!<&)#&0!'(0%!+,4-3#%!&!/u!7)%#!8&-)!'+0$!)v)!60#!'%230!$-!<-#.!60#!+#!
$0-3-! /#$! &+B0#$! '(0%! +#! 1=1+#! /,&0)(5.#! &! 2)2! &3&.12! *! +&! 8-.! /0!5(-$! /#! .(3#5<%#!
YN&<+#&0!JZ9!M.! %&-$(.!/#! +&! 1(0%)#!/0%2#!/0!1=1+#! Y/#0;!5(-$! &0! +-#0!/#$!60&)%#!5(-$!
'%230$Z!#)!/0! 8&-)!60#! +&!<-(5&$$#!/,&+B0#$!(<$#%32#!#.!.(3#5<%#!.,&3&-)!'&$!/,-.)2%7)!
1(55#%1-&+@! +#$!&+B0#$!(.)!2)2! +&-$$2#$!#.!5#%@!#.!&11(%/!&3#1! +#!'&%)#.&-%#9!"&! %21(+)#!
/#$! &+B0#$! &! #0! +-#0! *! +&! 5-E&3%-+! #)! +#! 1=1+#! /,&0)(5.#! #$)! /(.1! /#3#.0! 0.! 1=1+#!
X0)(5.#EC%-.)#5'$!YXECZ!/#!JKb!>(0%$9!

C(0%! +#! 1=1+#! /,4-3#%! Y_=1+#! JZ@! +#! )%&.$8#%)! /#$! '+&.)0+#$! '%230! #.! /21#5<%#! &! 2)2!
/#3&.12!*!+&!8-.!/0!5(-$!/#!.(3#5<%#9!L-;!$#B5#.)$!/#!GK!5!/#!8-1#++#!YkK!5!&0!)()&+Z!
(.)!&+(%$!2)2!-.$)&++2$!$0%!+&!8-+-A%#!J9!I#!'+0$@!+&!%21(+)#!'%230#!'(0%!+#!5(-$!/,&3%-+!&!2)2!
%#'(%)2#! *! +,2)2@! #.! &11(%/! &3#1! +#! '&%)#.&-%#! #)! #.! %&-$(.! /#! +&! <(..#! 1%(-$$&.1#! /#$!
&+B0#$!1(.$)&)2#!+(%$!/,0.!$0-3-!8&-)!#.!&3%-+9!"#!1=1+#!/,4-3#%!#$)!/(.1!/#3#.0!0.!1=1+#!
c-3#%E^)2!YcE^Z!/#!Jdi!>(0%$9!

Q-.&+#5#.)@!#.!%&-$(.!/#!+&!'%2$#.1#!/#!B+&1#$!&0!+&%B#!/#!C&$'2<-&1!&0!5(-$!/#!5&%$@!+#!
)%&.$8#%)!#.!5#%!'(0%! +#!1=1+#!/#!'%-.)#5'$!Y_=1+#!dZ!60-!2)&-)!'%230!#.!5&%$!&!/u!7)%#!
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%#5-$!&0!5(-$!/,&3%-+9!_#))#! 8(-$@!W! $#B5#.)$!/#!GK!5!/#! 8-1#++#!/#!.=+(.! Y#.$#5#.12#!
&3#1!/#$!$'(%#$Z!(.)!2)2!#.%(0+2$!&0)(0%!/,0.#!5(-)-2!/#!+&!8-+-A%#!G!#)!W!$#B5#.)$!/#!GK!5!
/#!8-1#++#!/#!U0%&+(.!Y#.$#5#.12#!&3#1!/#$!B&52)('4=)#$Z!(.)!2)2! )%&.$82%2$!$0%! +,&0)%#!
5(-)-2!/#!+&!8-+-A%#!YJ!;!WK!5!'(0%!0.!)()&+!/#!VK!5Z9!"#$!&+B0#$!(.)!2)2!%21(+)2#$!&0!5(-$!
/#!>0-++#)!)#+!60#!'+&.-8-29!"#!1=1+#!#$)!/#3#.0!0.!1=1+#!C%-.)#5'$E^)2!YCE^Z!/#!Hk!>(0%$9!

!
Tableau 2.!_&+#./%-#%!/#$!('2%&)-(.$!/#!10+)0%#!$#+(.!+#$!)%(-$!1=1+#$!/#!'%(/01)-(.9!
!

Cycle Transfert en mer  Suivi 
(nb jrs en mer) 

Récolte 
(nb jrs en mer) 

! ! ! !
G9!X0)(5.#E
C%-.)#5'$!YXECZ!
!

JW!$#')9!JKKV!
!
!

Ji!.(39!JKKV!
YkW!>(0%$Z!

!

Gi!&3%-+!JKKH!
YJKb!>(0%$Z!

!
J9!c-3#%E^)2!YcE^Z!
!
!

Ji!.(39!JKKV!
!
!

Gi!&3%-+!JKKH!
YGWG!>(0%$Z!

!

JJ!>0-++#)!JKKH!
YJdi!>(0%$Z!

!
d9!C%-.)#5'$E^)2!
YCE^Z!
!

Gi!&3%-+!JKKH!
!
!

! JJ!>0-++#)!JKKH!
YHk!>(0%$Z!

!
!
!
2.5. ÉCHANTILLONNAGE ET MESURE DES ALGUES 
X0! 5(5#.)! /0! )%&.$8#%)! /#$! '+&.)0+#$! #.! 5#%@! -+! .,=! &! '&$! #0! /,214&.)-++(..&B#! /#$!
'+&.)0+#$@!$&08!'(0%!+#!1=1+#!CE^@!(~!/#0;!214&.)-++(.$!Y0.!$0%!+&!8-1#++#!/#!.=+(.!#)!0.!$0%!
+&!8-1#++#!/#!U0%&+(.Z!/#!JK!'+&.)$!(.)!2)2!5#$0%2$!'(0%!/2)#%5-.#%!+&!+(.B0#0%!)()&+#!/#$!
'+&.)0+#$! Y$)-'#! #)! 8%(./#! #.$#5<+#Z9! C(0%! +#$! 1=1+#$! XEC! #)! cE^@! (.! &! #$)-52! 60,&0!
5(5#.)! /0! )%&.$8#%)! #.! 5#%@! +&! )&-++#! /#$! '+&.)0+#$! 2)&-)! /,#.3-%(.! J! #)! W! 55!
%#$'#1)-3#5#.)@!#)!1#@!*!'&%)-%!/,(<$#%3&)-(.$!&0!<-.(10+&-%#!$0%!JKEbK!'+&.)$9!"&!/#.$-)2!
/#! '+&.)0+#$! &0! 5(5#.)! /0! )%&.$8#%)! #.! 5#%! .,&! '&$! 2)2! 23&+02#9! C&%! 1(.)%#@! +#$!
(<$#%3&)-(.$! %2&+-$2#$! &0! 1(0%$! /#$! #$$&-$! '%212/#.)$! 5(.)%#.)! 60#! dVEWV! >(0%$! &'%A$!
+,#.$#5#.1#5#.)@! +#$! /#.$-)2$! 2)&-#.)! 1(0%&55#.)! /#! +,(%/%#! /#! GKKK! '+&.)$j! b! 15! /#!
8-1#++#9!D.!'($)0+#!60#!+#$!/#.$-)2$!-.-)-&+#$@!&0!5(5#.)!/0!)%&.$8#%)!#.!5#%@!2)&-#.)!)%A$!
2+#32#$!#)!+#$!575#$!'(0%!)(0$!+#$!#$$&-$!%2&+-$2$!&3#1!+#$!$'(%#$9!!

�!14&60#!$0-3-@!&-.$-!60,*!+&!%21(+)#!8-.&+#@!60&)%#!214&.)-++(.$@!$(-)!60&)%#!$#1)-(.$!.(.E
&/>&1#.)#$!/#!G!5!/#!1(%/#!/#!8-+-A%#!Y$0%!+&60#++#!&!2)2!#.%(0+2#!+&!8-1#++#Z@!$2+#1)-(..2#$!
&+2&)(-%#5#.)!$0%!14&60#!8-+-A%#!'(%)#0$#@!2)&-#.)!'%2+#32$9!L0%!1#$!214&.)-++(.$@!)(0)#$!+#$!
&+B0#$!2)&-#.)! %21(+)2#$! Y1%&5'(.@! $)-'#!#)! 8%(./#Z9!"#! $0-3-!/#!.(3#5<%#!'(0%! +#! 1=1+#!
X0)(5.#EC%-.)#5'$!YXECZ!8&-)!1#'#./&.)!#;1#')-(.!1&%!0.#!$#0+#!$#1)-(.!/#!GV!15@!/&.$!
1#! 1&$E1-! /#! 8-1#++#! #)! .(.! /#! 1(%/#@! &! 2)2! '%2+#32#! #)! /#! '+0$@! #.! %&-$(.! /#! +&! B%&./#!
/#.$-)2!/#!%#+&)-3#5#.)!'#)-)#$!&+B0#$!214&.)-++(..2#$@!0.!$(0$E214&.)-++(.!/#!bK!&+B0#$!&!
2)2!5#$0%29!C(0%!+#!1=1+#!C%-.)#5'$E^)2!YCE^Z@!/#0;!/#$!60&)%#!214&.)-++(.$!'%(3-#..#.)!
/#$! 1(%/#$! /#! .=+(.! #)! +#$! /#0;! &0)%#$! /#$! 1(%/#$! /#! U0%&+(.9!n.#! 8(-$! 1(++#1)2#$@! +#$!
&+B0#$! 2)&-#.)!5&-.)#.0#$! *! W! }_! #.! 14&5<%#! 8%(-/#! /&.$! /#$! $&1$! /#! '+&$)-60#! $1#++2$!
>0$60,&0!5(5#.)!/#!+#0%!&.&+=$#@!'&$!'+0$!/#!JW!4#0%#$!&'%A$!+&!%21(+)#9!!
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X0!+&<(%&)(-%#@!14&60#!214&.)-++(.!2)&-)!2B(0))2!#)!'#$2!'(0%!/2)#%5-.#%!+#!'(-/$!405-/#!
)()&+!/,&+B0#$!'&%!5A)%#!/#!8-+-A%#9!M.$0-)#@!+#$!&+B0#$!2)&-#.)!/2.(5<%2#$!#)!+&!+(.B0#0%!
/0! $)-'#! &-.$-! 60#! +&! +(.B0#0%! #)! +&! +&%B#0%! /#! 14&60#! 8%(./#! 2)&-#.)! 5#$0%2#$9!
",&''&%#.1#!/#$!&+B0#$@!&-.$-!60#! +&!60&.)-)2! %#+&)-3#!#)! +&!.&)0%#!/#$!2'-<-(.)#$!2)&-#.)!
2B&+#5#.)!1(.$-B.2#$9!

2.6. SUIVI ENVIRONNEMENTAL 
n.!)4#%5(B%&'4#!Yc(<(!JÜ!N#5'!/&)&!+(BB#%@!D.$#)!1(5'0)#%!1(%'(%&)-(.Z!&!2)2!-.$)&++2!
$0%!+&!+-B.#!'(%)#0$#!/,0.#!/#$!8-+-A%#$!/#!>0-.!JKKV!*!>0-++#)!JKKH9!C&%!&-++#0%$@!*!14&10.#!
/#$!3-$-)#$!$0%!+#!$-)#!/#!10+)0%#!Y$#')#5<%#@!.(3#5<%#@!&3%-+!#)!>0-++#)Z@!+&!)#5'2%&)0%#!#)!
+&!$&+-.-)2!/#!+,#&0!(.)!2)2!5#$0%2$!*!/-882%#.)#$!'%(8(./#0%$!YK@J@!b@!GK@!Gb!#)!JK!5Z!&3#1!0.!
)4#%5($&+-.(5A)%#!/#!)#%%&-.!pL:!VbEGK9!"&!)%&.$'&%#.1#!/#!+,#&0!&!2B&+#5#.)!2)2!23&+02#!
#.!5#$0%&.)!+&!'%(8(./#0%!/#!/-$'&%-)-(.!/,0.!/-$60#!/#!L#114-9!!

2.7. ANALYSE DES DONNÉES 
I#$!$)&)-$)-60#$!/#$1%-')-3#$!Y5(=#..#!#)!#%%#0%E)='#Z!(.)!2)2!1(5'-+2#$!*!14&60#!$0-3-!#)!
*! +&! %21(+)#! '(0%! +#$! 3&%-&<+#$! $0-3&.)#$!l! +&! /#.$-)2! /#$! '+&.)$@! +&! <-(5&$$#! 405-/#@! +&!
+(.B0#0%!/#$!8%(./#$@!+#$!'(0%1#.)&B#$!/#!8%(./#$!/#!'+0$!/#!dK!15!#)!/#!'+0$!/#!bK!15@!
&-.$-!60#! +,&11%(-$$#5#.)!.#)!/#$! 8%(./#$! #.)%#!/#0;! $0-3-$! YY+(.B0#0%)! ! +(.B0#0%)EGZ! j!
.(5<%#!/#!>(0%$Z9!"&!5#$0%#!/#!+,&11%(-$$#5#.)!.#)!-.1+0)!+#$!B&-.$!/0$!*!+&!1%(-$$&.1#!#)!
+#$! '#%)#$! /0#$! *! +,2%($-(.9!I#$! $)&)-$)-60#$! /#$1%-')-3#$! (.)! &0$$-! 2)2! 1&+10+2#$! '(0%! +&!
+(.B0#0%! #)! +&! 1%(-$$&.1#! /#$! '+0$! B%&./#$! &+B0#$! /#! +,214&.)-++(.@! $(-)! 1#++#$! /0! W#!
60&%)-+#! /#! +&! /-$)%-<0)-(.@! &8-.!/#!5-#0;!/21%-%#! +#$! &+B0#$!60-! 1(.)%-<0#.)! +#! '+0$! *! +&!
<-(5&$$#9! I#$! $)&)-$)-60#$! /#$1%-')-3#$! &//-)-(..#++#$! Y5-.-505! #)! 5&;-505Z! (.)! 2)2!
%2&+-$2#$!'(0%!+&!+(.B0#0%!/#$!8%(./#$!*!14&60#!$0-3-!#)!*!+&!%21(+)#!'(0%!14&60#!1=1+#!/#!
10+)0%#9!"#$!1&)2B(%-#$!/#!)&-++#!/#!8%(./#$!$0'2%-#0%#$!*!dK!#)!*!bK!15!(.)!2)2!%#)#.0#$!#.!
%&-$(.! /#! +#0%! 3&+#0%! 1(55#%1-&+#! '()#.)-#++#9! n.#! 8%(./#! /#! bK! 15! /#! +(.B0#0%! #$)!
%#14#%142#!'&%!+#!'&%)#.&-%#9!I#!'+0$@!/#$!&+B0#$!/#!<#++#!&''&%#.1#!#)!/,0.#!)&-++#!/#!'+0$!
/#!dK!15!'#03#.)!23#.)0#++#5#.)!&0$$-!&3(-%!0.!'()#.)-#+!1(55#%1-&+@!'&%)-10+-A%#5#.)!
&0!.-3#&0!/#$!5&%142$!&+-5#.)&-%#$!#)!1($52)-60#$9!!

n.#! &.&+=$#! /#! %2B%#$$-(.! &! 2)2! 0)-+-$2#! '(0%! /21%-%#! +&! %#+&)-(.! #.)%#! +&! +(.B0#0%! #)! +&!
+&%B#0%! /#$! 8%(./#$! *! +&! %21(+)#! '(0%! +#$! )%(-$! 1=1+#$! /#! 10+)0%#9! "&! .(%5&+-)2! /#! +&!
/-$)%-<0)-(.!&!'%2&+&<+#5#.)!2)2!)#$)2#!&3#1!+#!)#$)!/#!L4&'-%(Eá-+U!#)!+,4(5(B2.2-)2!/#$!
3&%-&.1#$@!&3#1!+#!)#$)!/#!Q+-B.#%EÜ-++#.!YL)##+!#)!N(%%-#!GHVKZ9!"&!)%&.$8(%5&)-(.!/#!S(;E
_(;!&!2)2!0)-+-$2#! +(%$60#!1#$!'($)0+&)$!.,2)&-#.)!'&$!%#$'#1)2$!YS(;!et al.!GHiVZ9!C&%! +&!
$0-)#@! +#$! /%(-)#$! /#! %2B%#$$-(.! (.)! 2)2! 1(5'&%2#$! #.)%#! +#$! )%(-$! 1=1+#$! *! +,&-/#! /,0.#!
&.&+=$#!/#!1(3&%-&.1#9!X8-.!/,23-)#%!0.!23#.)0#+!<-&-$!%#+-2!&0;!/-882%#.1#$!/&.$!+,2)#./0#!
/#$! /(..2#$@! $#0+#$! +#$! /(..2#$! '(0%! +#$! '+&.)$! /(.)! +&! +(.B0#0%! /#! +&! 8%(./#! 2)&-)!
!WK!15!(.)!2)2!1(.$#%32#$!'(0%!1#))#!'&%)-#!/#!+,&.&+=$#9!

"&! 1(5'&%&-$(.! /#$! 5(=#..#$! /#! +&! /#.$-)2@! /#! +&! <-(5&$$#@! /#! +&! +(.B0#0%! #)! /#! +&!
1%(-$$&.1#!/#$! 8%(./#$!&0!5(5#.)!/#! +&! %21(+)#! Y'(0%! +#$! )%(-$!1=1+#$Z!&!2)2!#88#1)02#!*!
+,&-/#!/,0.#!XPDgX!*!0.! 8&1)#0%! Y1=1+#Z9!"#! )#$)!/#!N0U#=EcLI! Y{!4(.#$)! $-B.-8-1&.)!
/-88#%#.1#!|Z!&!'&%!+&!$0-)#!2)2!0)-+-$2!'(0%!#88#1)0#%!+#$!1(5'&%&-$(.$!50+)-'+#$!YL)##+!#)!
N(%%-#!GHVKZ9!"&!.(%5&+-)2!/#!+&!/-$)%-<0)-(.!&!2)2!)#$)2#!&3#1!+#!)#$)!/#!L4&'-%(Eá-+U!#)!
+,4(5(B2.2-)2!/#$!3&%-&.1#$@!&3#1!+#!)#$)!/#!"#3#.#!YL)##+!#)!N(%%-#!GHVKZ9!_(55#!'(0%!
+#$! &.&+=$#$! /#! %2B%#$$-(.@! +&! )%&.$8(%5&)-(.! /#! S(;E_(;! &! 2)2! 0)-+-$2#! +(%$60#! 1#$!
'($)0+&)$!.,2)&-#.)!'&$!%#$'#1)2$9!_#$!575#$!3&%-&<+#$!(.)!&0$$-!2)2!1(5'&%2#$!'(0%! +#$!
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+#$! 1=1+#$! X0)(5.#EC%-.)#5'$! &0!5(5#.)! /#! +&! %21(+)#! #)! c-3#%E^)2! +(%$! /0! $0-3-! Y#.!
&3%-+Z9!",(<>#1)-8!2)&-)!/#!/2)#%5-.#%!$-!+#!)%&.$8#%)!#.!5#%!/#$!'+&.)$!'+0$!)v)!*!+,&0)(5.#!
'#%5#))&-)!/,(<)#.-%!/#!5#-++#0%$!%#./#5#.)$!&0!'%-.)#5'$9!"#!)#$)!/0!t!/#!L)0/#.)!&!2)2!
0)-+-$2! #)! +&! 32%-8-1&)-(.! /#$! '($)0+&)$! &! 2)2! #;210)2#! /#! +&! 575#! 5&.-A%#! 60#! '(0%!
+,XPDgX9!"#$!&.&+=$#$!(.)!2)2!8&-)#$!&3#1!+#!+(B-1-#+!R9!!

!

3. RÉSULTATS 
!
3.1. CYCLE AUTOMNE-PRINTEMPS (A-P) 
"(%$!/0!'%#5-#%!$0-3-@!+#!Ji!.(3#5<%#!JKKV@!(.!&!(<$#%32!60#!/#$!#$'&1#$!/#!r!k!15!/#!
8-1#++#$! &3#1! /#$! &+B0#$! &+)#%.&-#.)! &3#1! /#$! $#1)-(.$! /#! r!k!15! $&.$! &+B0#$9! _#!
'42.(5A.#!&!2)2!&))%-<02!&0!8&-)!60#!1#%)&-.#$!'+&.)0+#$!$#!$(.)!%#)%(032#$!1(-.12#$!1(.)%#!
+&!+-B.#!5&F)%#$$#!&0!+-#0!/,7)%#!(%-#.)2$!3#%$!+,#;)2%-#0%9!"&!/#.$-)2!&!2)2!#$)-52#!*!GbKK!
'+&.)$j5!/#! 1(%/#@! #.! -.1+0&.)! +#$! $#1)-(.$!/2.0/2#$! YN&<+#&0!dZ9!M.!.#! )#.&.)! 1(5')#!
60#!/#$!$#1)-(.$!'(%)&.)!/#$!&+B0#$@!+&!/#.$-)2!2)&-)!/#!JJKK!'+&.)$j59!:+!.y=!&3&-)!'&$!/#!
5(0+#$! (0! /#! 4=&)#++#$! $0%! +#$! 1(%/#$@! /(.1! '&$! /#! 1(5'2)-)#0%$! '(0%! +#$! +&5-.&-%#$9!
X'%A$! kW! >(0%$! #.!5#%@! +#$! 8%(./#$! &3&-#.)! &))#-.)! 0.#! +(.B0#0%!5(=#..#! /#! JK@b!55!
YN&<+#&0! WZ9! X010.#! &+B0#! .#! /2'&$$&-)! +#$! dK! (0! bK! 15! YN&<+#&0! bZ9! "&! Q-B0%#! WX!
'%2$#.)#!+&!/-$)%-<0)-(.!/#$!8%260#.1#$!/#!)&-++#!/0!$#0+!214&.)-++(.!'%2+#32!+(%$!/0!$0-3-9!
D.!&!#$)-52!60,&0!5(5#.)!/0!)%&.$8#%)!#.!5#%@!+#$!'+&.)0+#$!5#$0%&-#.)!#.3-%(.!J!559!
"&!1%(-$$&.1#!.#))#!&!/(.1!2)2!#$)-52#!*!GV@b!55!#.!kW!>(0%$@!$(-)!K@JH!55j>(0%!YN&<+#&0!
kZ9!M.!.#!)#.&.)!1(5')#!60#!/0!/#%.-#%!60&%)-+#!/#!+&!/-$)%-<0)-(.@!+&!)&-++#!5(=#..#!2)&-)!
/#!dK@K!55!#)! +&!1%(-$$&.1#!/#!K@WW!55j>(0%! YN&<+#&0;!W!#)!kZ9!^)&.)!/(..2#! +&!'#)-)#!
)&-++#!/#$!&+B0#$!YQ-B0%#$!b!X!#)!SZ@!-+!&!2)2!/21-/2!/#!1(.1#%)!&3#1!+#!'&%)#.&-%#!/#!+&-$$#%!
1#$!&+B0#$!'(0%$0-3%#!+#0%!1%(-$$&.1#!#.!5#%!>0$60,&0!'%-.)#5'$9!

"#$!&+B0#$!/0!1=1+#!XEC!(.)!2)2! %21(+)2#$!#.!)()&+-)2!#.!&3%-+!JKKH9!�!1#!5(5#.)@!#++#$!
&3&-#.)!0.#!&''&%#.1#!$&-.#!#)!2)&-#.)!/2'(0%30#$!/,2'-<-(.)#$!YQ-B0%#!b!_Z9!"&!/#.$-)2!
5(=#..#!/#$!&+B0#$!2)&-)!/#!GVd@K! !r!JV@K!'+&.)$j5!/#!1(%/#!YN&<+#&0!dZ9!"&!<-(5&$$#!
405-/#! 2)&-)! #.!5(=#..#! /#! Jbb@W! r! Gd@K! Bj5! ! YN&<+#&0! dZ9!"&!Q-B0%#! WS! '%2$#.)#! +&!
/-$)%-<0)-(.! /#$! 8%260#.1#$! /#! )&-++#! *! +&! %21(+)#! '(0%! +,#.$#5<+#! /#$! 214&.)-++(.$9! "&!
+(.B0#0%!5(=#..#!/#$!8%(./#$!2)&-)!/#!Gb@k!!r!J@G!159!"&!+(.B0#0%!/#$!8%(./#$!'(0%!+#!
/#%.-#%!60&%)-+#!2)&-)!#.!5(=#..#!/#!dJ@k!r!d@G!15!YN&<+#&0!WZ9!GJ@H!Ñ!/#$!'+&.)$!&3&-#.)!
0.#! 8%(./#! !dK!15!/#! +(.B0#0%!#)!G@k!Ñ!&3&-#.)!0.#! 8%(./#! !bK!15!YN&<+#&0!bZ9!"&!
1%(-$$&.1#!.#))#!/#$!8%(./#$!&!2)2!/#!G@K!55j>(0%!#.)%#!.(3#5<%#!JKKV!#)!&3%-+!JKKH9!M.!
1(.$-/2%&.)! $#0+#5#.)! +#! /#%.-#%! 60&%)-+#@! #++#! 2)&-)! /#! J@G!55j>(0%! '(0%! 1#))#! 575#!
'2%-(/#!YN&<+#&0!kZ9!!

"&!%#+&)-(.!#.)%#!+&!+(.B0#0%!#)!+&!+&%B#0%!/#$!8%(./#$!#$)!-++0$)%2#!*!+&!Q-B0%#!k!Y/(..2#$!
<%0)#$Z9!S-#.!60#! +&! %#+&)-(.!$#5<+#!7)%#! +-.2&-%#@! +,&.&+=$#!/#! +&! %2B%#$$-(.!&! %232+2!0.!
#88#)!60&/%&)-60#!$-B.-8-1&)-8!-./-60&.)!0.#!/-5-.0)-(.!/#!+&!3-)#$$#!/,&11%(-$$#5#.)!/#!+&!
+&%B#0%!/#$!8%(./#$!'&%!%&''(%)!*!+,&11%(-$$#5#.)!#.!+(.B0#0%!Y&++(52)%-#!.2B&)-3#Z9!C(0%!
+,&.&+=$#!/#!%2B%#$$-(.@! +&! )%&.$8(%5&)-(.!%&1-.#!1&%%2#!&!/u!7)%#!0)-+-$2#!'(0%!&52+-(%#%!
+,4(5($12/&$)-1-)29!!



! Gd

 
Tableau 3.!I#.$-)2!#)!<-(5&$$#!405-/#!/#$!'+&.)$!Y5(=#..#!r!#%%#0%!)='#Z!'&%!5A)%#!/#!

1(%/#! /#! 8-+-A%#! '(0%! 14&60#! 1=1+#! /#! 10+)0%#! &0! 5(5#.)! /0! $0-3-! #)! /#! +&!
%21(+)#9!.9/9l!.(.!/2)#%5-.29!

!
Densité (plants/m) Biomasse (g/m) 

 
!

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

 
Septembre 
 

!
.9/9!

! ! !
.9/9!

! !

 
Novembre 

!
GbKK@K!
!r!.9/9!
.!s!G!

!
.9/9!

! !
.9/9!

!
.9/9!

!

 
Avril 

!
GVd@K!!
r!JV@K!
.!s!W!

!
GKd@V!!
r!k@V!
.!s!W!

!
.9/9!

!
Jbb@W!!
r!Gd!
.!s!W!

!
JWi@V!!
r!Gk@i!
.!s!W!

.9/9!

 
Juillet 

! !
ii@K!!
r!b@V!
.!s!W!

!
ik@i!!
r!Jk@G!
.!s!W!

! !
ddbW@d!!
r!kWd@i!
.!s!W!

!
GJk@K!
!r!dJ@J!
.!s!W!

!
Tableau 4. "(.B0#0%!/#$!8%(./#$!/#!+,#.$#5<+#!/#$!'+&.)$!Y5(=#..#!r!#%%#0%!)='#Z!#)!/0!

W#!60&%)-+#!'(0%!14&60#!1=1+#!/#!10+)0%#!&0!5(5#.)!/0!$0-3-!#)!/#!+&!%21(+)#9!
.9/9l!.(.!/2)#%5-.29!

!
Longueur des frondes (cm) Longueur des frondes (cm)  

4e quartile 
!

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

 
Septembre 
 

!
!K@JEK@W!
Y#$)-52Z!

! ! !
.9/9!

! !

 
Novembre 

!
J@K!!
r!.9/9!
.!s!G!

!
!K@JEK@W!
Y#$)-52Z!

! !
d@K!!
r.9/9!
.!s!G!

!
.9/9!

!

 
Avril 

!
Gb@k!!
r!J@G!
.!s!W!

!
GV@b!!
r!G@J!
.!s!W!

!
K@Gk!!
r!K@KKb!
.!s!J!

!
dJ@k!!
r!d@G!
.!s!W!

!
di@G!!
r!G@d!
.!s!W!

!
K@JJ!!
r!K@KKi!
.!s!J!

 
Juillet 

! !
bW@H!!
r!i@H!
.!s!W!

!
Gd@b!!
r!G@H!
.!s!W!

! !
GKV@V!!
r!GG@W!
.!s!W!

!
JH@i!!
r!W@G!
.!s!W!

 



! GW

Tableau 5. C(0%1#.)&B#!/#$!'+&.)$!/(.)! +&! 8%(./#!/2'&$$#!dK!15!#)!bK!15!/#! +(.B0#0%!
Y5(=#..#!r!#%%#0%!)='#Z!'(0%!14&60#!1=1+#!/#!10+)0%#!&0!5(5#.)!/0!$0-3-!#)!
/#!+&!%21(+)#9!.9/9l!.(.!/2)#%5-.29!

!
Frondes dont la longueur dépasse 

30 cm (%) 
Frondes dont la longueur 

dépasse 50 cm (%) 
!

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

 
Septembre 

!
K!

! ! !
K!

! !

 
Novembre 

!
K@K!
r!.9/9!
.!s!G!

!
K!

! !
K@K!
r!.9/9!
.!s!G!

!
K!

!

 
Avril 

!
GJ@H!
r!W@G!
.!s!W!

!
GV@G!
r!J@G!
.!s!W!

!
K@K!
r!K@K!
.!s!W!

!
G@k!
r!K@V!
.!s!W!

!
G@d!
r!K@d!
.!s!W!

!
K@K!
r!K@K9!
.!s!J!

 
Juillet 

! !
kb@G!
r!V@k!
.!s!W!

!
GG@k!
r!d@H!
.!s!W!

! !
Wb@W!
r!V@i!
.!s!W!

!
G@K!
r!G@K!
.!s!W!

!
!
Tableau 6. X11%(-$$#5#.)!/#!+&!+(.B0#0%!/#$!8%(./#$Y55j>Z!Y5(=#..#!r!#%%#0%!)='#Z!/#!

+,#.$#5<+#!/#$!'+&.)$!#)!/#$!'+&.)$!/0!W#!60&%)-+#!#.)%#!14&60#!214&.)-++(..&B#!
'(0%!+#$!)%(-$!1=1+#$!/#!10+)0%#9!.9/9!l!.(.!/2)#%5-.29!

!
Croissance de la fronde (mm/j) Croissance de la fronde (mm/j) – 

4e quartile 
!

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

Cycle 1 
A-P 

Cycle 2 
H-É 

Cycle 3 
P-É 

 
Sept. – nov. 

!
K@JH!!
r!.9/9!
.!s!G!

! ! !
K@WW!!
r!.9/9!
.!s!G!

! !

 
Nov.- avr. 

!
K@Hk!!
r!K@Gb!
.!s!W!

!
G@JV!!
r!K@KV!
.!s!W!

! !
J@GK!!
r!K@JJ!
.!s!W!

!
J@kK!!
r!K@KH!
.!s!W!

!

 
Avr. – juil. 

! !
d@iH!!
r!K@VJ!
.!s!W!

!
G@dH!!
r!K@GH!
.!s!W!

! !
i@Wk!!
r!G@GV!
.!s!W!

!
d@Ki!!
r!K@Wd!
.!s!W!

!
!
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Nombre total de plants: 50 
Minimum: 1,0 cm
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Nombre total de plants: 732 
Minimum: 1,0 cm
Maximum: 75,0 cm

 
Figure 49!_=1+#!X0)(5.#EC%-.)#5'$!YXECZ9!I-$)%-<0)-(.!/#$!8%260#.1#$!/#!)&-++#!Y1+&$$#$!

/#! b! 15Z! /#$! +&5-.&-%#$! 214&.)-++(..2#$!XZ! +#! Ji! .(3#5<%#! JKKV@! &'%A$! kW!
>(0%$!/#!10+)0%#!#.!5#%!#)!SZ! +#!Gi!&3%-+!JKKH@!&'%A$!JKb! >(0%$!/#!10+)0%#!#.!
5#%9!"#$!/(..2#$!$(.)!+-$$2#$!$0%!)%(-$!3&+#0%$9!
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A) 

!
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!

B) 

!
!

!

!

C) 

!

!

Figure 5.! _=1+#! X0)(5.#EC%-.)#5'$! YXECZ9! X''&%#.1#! /#$! &+B0#$! +(%$! /0! $0-3-! +#! Ji!
.(3#5<%#!JKKV!XZ!$0%!+&!8-+-A%#!#.!5#%!#)!SZ!&0!+&<(%&)(-%#!#)!_Z!&0!5(5#.)!
/#!+&!%21(+)#!+#!Gi!&3%-+!JKKH9!!

!
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Figure 6.!_=1+#!X0)(5.#EC%-.)#5'$!YXECZ9!R#+&)-(.!#.)%#! +&! +(.B0#0%!#)! +&! +&%B#0%!/#$!

8%(./#$! Y/(..2#$! <%0)#$Z9! ",260&)-(.! /#! %2B%#$$-(.! &! 2)2! 1&+10+2#! $0%! +#$!
/(..2#$!)%&.$8(%52#$!Y%&1-.#!1&%%2#Z9!!

!
3.2. CYCLE HIVER-ÉTÉ (H-É) 
X'%A$!GWG!>(0%$!#.!5#%@!+&!/#.$-)2!5(=#..#!2)&-)!/#!GKd@V!r!k@V!'+&.)$j5!/#!1(%/#!#)!+&!
<-(5&$$#!405-/#!5(=#..#! 2)&-)! /#! JWi@V!r!Gk@i!Bj5! YN&<+#&0!dZ9!"#$! 8%(./#$! &3&-#.)!
&))#-.)! 0.#! )&-++#! 5(=#..#! /#! GV@b! r! G@J! 15! YN&<+#&0! WZ9! "&! +(.B0#0%! 5(=#..#! /#$!
8%(./#$!/0!/#%.-#%!60&%)-+#!2)&-)!&+(%$!/#!di@G!r!G@d!159!"&!'%('(%)-(.!/#!'+&.)$!/(.)!+&!
8%(./#! /2'&$$&-)! dK! 15! /#! +(.B0#0%! 2)&-)! /#! GV@G!Ñ! #)! 1#++#! /2'&$$&.)! bK! 15! 2)&-)! /#!
G@d!Ñ! YN&<+#&0! bZ9! "&! Q-B0%#! iX! '%2$#.)#! +&! /-$)%-<0)-(.! /#$! 8%260#.1#$! /#! )&-++#! /#!
+,#.$#5<+#!/#$! &+B0#$!5#$0%2#$! +(%$!/0! $0-3-9!"&!3-)#$$#!5(=#..#!/,&11%(-$$#5#.)!/#$!
8%(./#$! /#$! &+B0#$! /0! 1=1+#! cE^! &! 2)2! /#! G@JV! r! K@KV!55j>(0%! '(0%! +&! '2%-(/#! /#!
.(3#5<%#! JKKV! *! &3%-+! JKKH9! "&! 1%(-$$&.1#! /#$! '+&.)$! /0! /#%.-#%! 60&%)-+#! /#! +&!
/-$)%-<0)-(.!&!2)2!/#!J@kK!r!K@KH!55j>(0%! YN&<+#&0!kZ9!X0!5(5#.)!/0! $0-3-@! +#$! &+B0#$!
&3&-#.)!0.#!<#++#!&''&%#.1#!YQ-B0%#!V!XZ9!

M.!>0-++#)!JKKH@!&0!5(5#.)!/#!+&!%21(+)#!/#$!'+&.)$@!+&!/#.$-)2!5(=#..#!2)&-)!/#!ii@K!r!b@V!
'+&.)$j5!#)! +&!<-(5&$$#!405-/#!5(=#..#!2)&-)!/#!ddbW@d!r!kWd@i!Bj5!YN&<+#&0!dZ9!"#$!
8%(./#$!&3&-#.)!&))#-.)!0.#!)&-++#!5(=#..#!/#!bW@H!r!i@H!15!YN&<+#&0!W!#)!Q-B0%#!iSZ9!"&!
)&-++#!5(=#..#!/#$!8%(./#$!/0!/#%.-#%!60&%)-+#!2)&-)!/#!GKV@V!r!GG@W!159!kb@G!Ñ!/#$!'+&.)$!
&3&-#.)! 0.#! 8%(./#! ! dK! 15! #)! Wb@W!Ñ@! 0.#! 8%(./#! ! bK! 15! YN&<+#&0! bZ9! "&! 3-)#$$#!
5(=#..#!/,&11%(-$$#5#.)!/#$! 8%(./#$!&! 2)2!/#!d@V!r!K@VJ!55j>(0%!#.)%#!&3%-+! #)! >0-++#)!
JKKH9!C(0%!+#$!'+&.)$!/0!/#%.-#%!60&%)-+#@!+&!1%(-$$&.1#!&!2)2!/#!i@b!55j>(0%!'(0%!+#!575#!
+&'$!/#!)#5'$!YN&<+#&0!kZ9!

!
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Nombre total de plants: 415 
Minimum: 0,5 cm
Maximum: 66 cm
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Nombre total de plants: 308 
Minimum: 1,9 cm
Maximum: 188,4 cm

!
Figure 7. _=1+#!c-3#%E^)2!YcE^Z9!I-$)%-<0)-(.!/#$!8%260#.1#$!/#!)&-++#!Y1+&$$#$!/#!b!15Z!

/#$!+&5-.&-%#$!214&.)-++(..2#$!XZ!+#!Gi!&3%-+!JKKH@!&'%A$!GWG!>(0%$!/#!10+)0%#!
#.!5#%!#)!SZ!+#!JJ!>0-++#)!JKKH@!&'%A$!Jdi!>(0%$!/#!10+)0%#!#.!5#%9!"#$!/(..2#$!
(.)!2)2!+-$$2#$!$0%!)%(-$!3&+#0%$9!



! GH

"y2)&)!B2.2%&+!/#$!&+B0#$!&0!5(5#.)!/#!+&!%21(+)#!2)&-)!#;1#++#.)!YQ-B0%#!VSZ9!"#$!&+B0#$!
'%2$#.)&-#.)!0.#!<#++#!'-B5#.)&)-(.!<%0.E3#%)!#)!&3&-#.)!0.#!&''&%#.1#!$&-.#@!$&.$!&010.#!
/21(+(%&)-(.! #)! $&.$! )%&1#$! /#! +,&1)-3-)2! /,(%B&.-$5#$! <%(0)#0%$! )#+$! 60#! +#! B&$)2%('(/#!
Lacuna vincta9! "#$! 8%(./#$! 2)&-#.)! )%A$! 8-.#$! #)! '%#$60#! )%&.$+01-/#$9! ",#;)%25-)2!
)#%5-.&+#!/#$!8%(./#$!.#!'%2$#.)&-)!'&$!/#!$-B.#!/,2%($-(.!(0!/#!/2B%&/&)-(.9!I#!'#)-)#$!
1(+(.-#$!/0!<%=(](&-%#!Membranipora membranacea!2)&-#.)!'%2$#.)#$!$0%!#.3-%(.!JK!Ñ!
/#$!&+B0#$9!L0%!1#$!'+&.)$@!/#0;!*!)%(-$!'#)-)#$!1(+(.-#$!/#!<%=(](&-%#$!60-!$#!+(1&+-$&-#.)!
$0%)(0)! /&.$! +#! )-#%$! $0'2%-#0%! /#! +&! 8%(./#! (.)! 2)2! (<$#%32#$9! I#$! '#)-)#$! &+B0#$!
8-+&5#.)#0$#$!(.)!&0$$-!2)2!(<$#%32#$!$0%!+,#;)%25-)2!/-$)&+#!/#!GK!Ñ!/#$!&+B0#$9!

"&!Q-B0%#!H!'%2$#.)#!+&!%#+&)-(.!#.)%#!+&!+(.B0#0%!#)!+&!+&%B#0%!/#$!8%(./#$!'(0%!+#!1=1+#!
cE^9! "&! .(.E+-.2&%-)2! /#! 1#))#! %#+&)-(.! =! #$)! '+0$! &''&%#.)#! 60#! '(0%! +#! 1=1+#! XEC@!
'%(<&<+#5#.)! #.! %&-$(.! /#! +,2)#./0#! '+0$! B%&./#! /#$! /(..2#$@! +#! 1=1+#! /#! 10+)0%#!cE^!
&=&.)!/0%2!'+0$!+(.B)#5'$!60#!+#!1=1+#!XEC9!!

! A) 

!
!

!

B) 

 
Figure 8.!_=1+#!c-3#%E^)2! YcE^Z9!X''&%#.1#! /#$! &+B0#$!XZ! &0!5(5#.)! /0! $0-3-! +#! Gi!

&3%-+!JKKH!#)!SZ!&0!5(5#.)!/#!+&!%21(+)#!+#!JJ!>0-++#)!JKKH9!!
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Figure 99! _=1+#! c-3#%E^)2! YcE^Z9! R#+&)-(.! #.)%#! +&! +(.B0#0%! #)! +&! +&%B#0%! /#$! 8%(./#$!
Y/(..2#$! <%0)#$Z9! ",260&)-(.! /#! %2B%#$$-(.! &! 2)2! 1&+10+2#! $0%! +#$! /(..2#$!
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3.3. CYCLE PRINTEMPS-ÉTÉ (P-É) 
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Nombre total de plants: 302 
Minimum: 1,1 cm
Maximum: 61,5 cm
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Figure 10. _=1+#!C%-.)#5'$E^)2!YCE^Z9!I-$)%-<0)-(.!/#$!8%260#.1#$!/#!)&-++#!Y1+&$$#$!/#!b!
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Figure 11.!_=1+#!C%-.)#5'$E^)2!YCE^Z9!X''&%#.1#!/#$!&+B0#$!&0!5(5#.)!/#!+&!%21(+)#!+#!
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Figure 12.! _=1+#! C%-.)#5'$E^)2! YCE^Z9! R#+&)-(.! #.)%#! +&! +(.B0#0%! #)! +&! +&%B#0%! /#$!
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3.3.1. Comparaison des ficelles nylon-kuralon 
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Figure 13.!_=1+#!C%-.)#5'$E^)2!YCE^Z9!_(5'&%&-$(.!/#$!8-1#++#$!/#!.=+(.!#)!/#!U0%&+(.!
XZ!+(.B0#0%!-.-)-&+#!/#$!'+&.)0+#$@!SZ!+(.B0#0%!/#$!8%(./#$!*!+&!%21(+)#9!!
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Nombre total de plants: 196 
Minimum: 1,1 cm
Maximum: 42,2 cm
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Nombre total de plants: 106 
Minimum: 2,0 cm
Maximum: 61,5 cm
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Figure 14. _=1+#!C%-.)#5'$E^)2! YCE^Z9!I-$)%-<0)-(.!/#$! 8%260#.1#$!/#! )&-++#! Y1+&$$#$!/#!
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Figure 15.!_=1+#!C%-.)#5'$E^)2!YCE^Z9!_(5'&%&-$(.!/#$!8-1#++#$!/#!.=+(.!#)!/#!U0%&+(.!
XZ!/#.$-)2!/#$!'+&.)$!*!+&!%21(+)#!#)!SZ!<-(5&$$#!/,&+B0#$!*!+&!%21(+)#9!
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3.4. COMPARAISON DES CYCLES DE CULTURE 
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Figure 17.!S-(5&$$#!405-/#!5(=#..#!Ym!#%%#0%E)='#Z!/#$!'+&.)$!$0%!+#$!8-+-A%#$!+(%$!/#!+&!
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Figure 18.!"(.B0#0%!5(=#..#!Ym!#%%#0%E)='#Z!/#$! 8%(./#$!/#$!&+B0#$! +(%$!/#! +&! %21(+)#!
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Figure 19.!X11%(-$$#5#.)!5(=#.!#.!55!j!>(0%!Ym!#%%#0%E)='#Z!/#$!8%(./#$!'(0%!+,#.)-A%#!

/0%2#! /#! +&! 5-$#! #.! 5#%! '(0%! 14&10.! /#$! )%(-$! 1=1+#$! /#! 10+)0%#! Y/(..2#$!
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/#! +&! %#+&)-(.! #.)%#! +(.B0#0%! #)! +&%B#0%! /#$! 8%(./#$! .,#$)! '&$! 4(5(BA.#! #.)%#! +#$! )%(-$!
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1=1+#$9! ",&.&+=$#! /#$! 1(.)%&$)#$! &! %232+2! 60#! $#0+#! +&! '#.)#! /0! 1=1+#! c-3#%E^)2! YcE^Z!
/-882%&-)! $-B.-8-1&)-3#5#.)! /#$! &0)%#$! Yp! à! K@KGZ! #)! #++#! 2)&-)! '+0$! 2+#32#9!"#$! &+B0#$! /0!
1=1+#! cE^! &3&-#.)! /#$! 8%(./#$! '+0$! +&%B#$! '%('(%)-(..#++#5#.)! *! +#0%! +(.B0#0%9! C(0%!
+,&.&+=$#! /#! 1(3&%-&.1#@! +&! )%&.$8(%5&)-(.! +(B&%-)45-60#! &! 2)2! 0)-+-$2#! '(0%! &52+-(%#%!
+,4(5(B2.2-)2! /#$! 3&%-&.1#$9! ",&.&+=$#! /#! 1(3&%-&.1#! &! 2)2! %2&+-$2#! $0%! 0.#! %#+&)-(.!
+-.2&-%#!#.)%#!+&!+(.B0#0%!#)!+&!+&%B#0%!/#$!8%(./#$9!!
!
Tableau 7.! R2$0+)&)$! /#! +,&.&+=$#! /#! 1(3&%-&.1#!Y+(.B0#0%! /#$! 8%(./#$! #)! 1=1+#! /#!

10+)0%#Z!$0%!+&!+&%B#0%!/#$!8%(./#$9!
!

 Degrés de liberté
 

Valeur de F
 

Valeur de p 
 

! ! ! !
"(.B0#0%!
!

G! dJGb@WV! à!K@KG!

_=1+#!
!

J! GJH@bK! à!K@KG!

"(.B0#0%â_=1+#!
!

J! GJ@KG! à!K@KG!

M%%#0%!
!

GGKK!
!

!
!

!

!
!
3.5. SUIVI ENVIRONNEMENTAL 
X0!.-3#&0!/#$! 8-+-A%#$@! *! V!5! $(0$! +&! $0%8&1#@! +&! )#5'2%&)0%#!5&;-5&+#! YJK@J!}_Z! &! 2)2!
#.%#B-$)%2#! +#! G#%! &(u)! JKKV! )&./-$! 60#! +&! )#5'2%&)0%#! +&! '+0$! <&$$#! YEG@Wb! }_Z! &! 2)2!
#.%#B-$)%2#! +#! Gk!5&%$! JKKH! YQ-B0%#! JKZ9!I#$! )#5'2%&)0%#$! $0'2%-#0%#$! *! GK! (_!(.)! 2)2!
(<$#%32#$!#.)%#!+&!5-E>0-.!#)!+#!/2<0)!(1)(<%#!#.!JKKV!#)!*!'&%)-%!/#!+&!5-E>0-.!#.!JKKH9!"&!
)#5'2%&)0%#!/#!+,#&0!$,#$)!5&-.)#.0#!#.!/#$$(0$!/#!K!}_!#.)%#!+#!JJ!/21#5<%#!JKKV!#)!+#!
Gk!&3%-+!JKKH9!M.)%#!>0-.!#)!(1)(<%#@!(.!&!(<$#%32!/#$!21&%)$!<%0)&0;!/#!)#5'2%&)0%#9!C&%!
#;#5'+#@!+&!)#5'2%&)0%#!/#!+,#&0!#$)!'&$$2#!/#!Gi!}_!+#!JW!>0-++#)!JKKV!*!d!}_!+#!JV!>0-++#)!
JKKV9!"#!.(5<%#!/#!>(0%$!(~!+&!)#5'2%&)0%#!2)&-)!$0'2%-#0%#!*!GK}_!Y$&.$!/2'&$$#%!JK}_Z!
.,&!'&$! 2)2! +#!575#!'(0%! +#$! )%(-$! 1=1+#$@! &3#1!dG! >(0%$! '(0%! +#$! 1=1+#$!cE^! #)!CE^! #)!
$#0+#5#.)!GG!>(0%$!'(0%!+#!1=1+#!XEc9!

I0%&.)!+&!'2%-(/#!/#!10+)0%#!#.!5#%@!+&!$&+-.-)2!/#!+,#&0!&!3&%-2!#.)%#!JW!#)!JV!#.!$0%8&1#!#)!
#.)%#! Jk! #)! JH! '%A$! /0! 8(./! YN&<+#&0! VZ9! "#$! '+0$! <&$$#$! 3&+#0%$! /#! $&+-.-)2! (.)! 2)2!
(<$#%32#$! #.! >0-++#)! JKKH@! 1#! 60-! '(0%%&-)! 7)%#! +-2! &0;! 8(%)#! '+0-#$! +&! >(0%.2#! /#!
+,214&.)-++(..&B#9!!

"&! '%(8(./#0%! /#! /-$'&%-)-(.! /0! /-$60#! /#! L#114-@! 60-! #$)! 0.#! #$)-5&)-(.! /#! +&!
)%&.$'&%#.1#!/#!+,#&0@!&!3&%-2!#.)%#!d!#)!i!5!YN&<+#&0!HZ9! !_,#$)!#.!.(3#5<%#!JKKV!60#!
+,#&0! 2)&-)! +&! '+0$! )0%<-/#! )&./-$! 60#! +#! 5&;-505! /#! )%&.$'&%#.1#! &! 2)2! (<$#%32! #.!
$#')#5<%#!JKKV9!
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Figure 20. g&%-&)-(.$!/#!+&!)#5'2%&)0%#!/#!+,#&0!*!V!5A)%#$!/#!'%(8(./#0%!#.)%#!>0-.!JKKV!

#)! >0-++#)! JKKH! $0%! +#! $-)#! /#!5&%-10+)0%#! /#! C&$'2<-&19! "#$! +-B.#$! 1(.)-.0#$!
%#'%2$#.)#.)! +#$! '2%-(/#$! /#$! )%(-$! 1=1+#$! /#! '%(/01)-(.! XEC! YX0)(5.#E
C%-.)#5'$Z@!cE^!Yc-3#%E^)2Z!#)!CE^!YC%-.)#5'$E^)2Z9!

!
!
Tableau 8. g&%-&)-(.$! /#! +&! $&+-.-)2! /#! +,#&0! *! /-882%#.)#$! '%(8(./#0%$! $0%! +#! $-)#! /#!

5&%-10+)0%#!/#!C&$'2<-&1!#.)%#!$#')#5<%#!JKKV!#)!>0-++#)!JKKH9  
 

Profondeur de mesure (m): 0,2 5 10 15 20 

JW!$#')#5<%#!JKKV! Ji@d! Ji@d! Ji@d! JV@G! JV@V!

Ji!.(3#5<%#!JKKV! JV@W! JV@V! JH@K! JH@J! JH@J!

Gi!&3%-+!JKKH! Jk@H! JV@d! JV@k! JV@H! JH@G!

JJ!>0-++#)!JKKH! JW@K! JW@k! JW@H! Jb@d! Jb@i!

!
!
Tableau 9. C%(8(./#0%!/#!/-$'&%-)-(.!/0!/-$60#!/#!L#114-! $0%! +#! $-)#!/#!5&%-10+)0%#!/#!

C&$'2<-&1!#.)%#!$#')#5<%#!JKKV!#)!>0-++#)!JKKH9  
 

Date des mesures Profondeur de Secchi 

(m) 

JW!$#')#5<%#!JKKV! i@J!

Ji!.(3#5<%#!JKKV! d@b!

Gi!&3%-+!JKKH! k@K!

JJ!>0-++#)!JKKH! k@K!

!



! dK

!

4. DISCUSSION 
!
4.1. CONDITIONS ENVIRONNEMENTALES SUR LE SITE DE CULTURE 
X! +,#;1#')-(.! /#! )%(-$! 5(-$! '#./&.)! +&! '2%-(/#! /,4-3#%! Y#.)%#! >&.3-#%! #)! &3%-+Z! +&!
)#5'2%&)0%#!$0%!+#!$-)#!/#!10+)0%#!$#!5&-.)-#.)!+#!'+0$!$(03#.)!/&.$!+&!B&55#!/#!3&+#0%$!
8&3(%&<+#$! &0! /23#+(''#5#.)! /#!S. longicruris,! $(-)! #.)%#! K! #)! JK! }_! Y3(-%! N&<+#&0! JK!
/&.$![#./%(.!#)!N&5-B.#&0;!JKKVZ9!"&!)#5'2%&)0%#!(')-5&+#!'(0%!+&!1%(-$$&.1#!/#!1#))#!
#$'A1#!$#!$-)0#!&0)(0%!/#!GK!}_!YS(+)(.!#)!"z.-.B!GHVJZ9!M.!JKKH@!+&!)#5'2%&)0%#!/#!+,#&0!
#$)! %#$)2#! !K}_! /#! >&.3-#%! >0$60,*! +&!5-E&3%-+9!T&+B%2! 1#+&@! -+! =! &! 60&./!575#! #0! 0.!
8&-<+#! &11%(-$$#5#.)! .#)! /#$! 8%(./#$! #.! 4-3#%! Y ! G! 55j>(0%?! N&<+#&0! kZ@! 1#! 60-! #$)!
$(03#.)!(<$#%32!14#]!1#))#!#$'A1#!/(.)! +&!/-$)%-<0)-(.! $,2)#./!/&.$! +&! ](.#! $0<&%1)-60#!
Y_4&'5&.!GHViZ9!_,#$)!&0!1(0%$!/#!+&!'2%-(/#!/,&3%-+!*!>0-++#)!60#!+#!.(5<%#!/#!>(0%$!(~!
+&!)#5'2%&)0%#!2)&-)!$0'2%-#0%#!*!GK}_!Y$&.$!/2'&$$#%!JK}_Z!&!2)2!+#!'+0$!B%&./@!8&3(%-$&.)!
+#$! 1=1+#$!c-3#%E^)2! YcE^Z! #)!C%-.)#5'$E^)2! YCE^Z9!_,#$)! &0! 1(0%$!/#! 1#))#!'2%-(/#!60#!
+,&11%(-$$#5#.)!/#$!8%(./#$!&!2)2!+#!'+0$!2+#32!Y>0$60,*!V!55j>(0%?!N&<+#&0!kZ9!"&!$&+-.-)2!
/#!+,#&0!$,#$)!B2.2%&+#5#.)!5&-.)#.0#!/&.$!+#!'%282%#./05!/#!+,#$'A1#@!$(-)!#.)%#!Jb!#)!
dJ!*! +,#;1#')-(.!/0!5(-$!/#! >0-++#)!JKKH!(~!#++#!&!&))#-.)!/#$!3&+#0%$! !JW@!1(.$-/2%2#$!
1(55#!$0<E(')-5&+#$!'(0%!S. longicruris9!D.!&!&0$$-!1(.$)&)2!60#!+,#;'($-)-(.!%#+&)-3#!/0!
$-)#!#5'714#!+#!/2'v)!/#!$2/-5#.)!$0%!+#$!1(%/#$!#)!1(.$#%3#!+#$!&+B0#$!'%('%#$9!
!
4.2. FILIÈRE ET MÉTHODE DE TRAVAIL 
"#!5(/A+#!/#!8-+-A%#!*!&5&%%&B#$!&5(%)-$$#0%$!#.!g!0)-+-$2!-1-!'(0%!+&!'%#5-A%#!8(-$!$,#$)!
5(.)%2! <-#.! &/&')2! &0;! 1(./-)-(.$! /0! $-)#! YX..#;#! GZ9! n.#! 8(-$! &>0$)2#$@! +#$! +-B.#$!
5&F)%#$$#$!$(.)! %#$)2#$!<-#.! )#./0#$!*! +&!'%(8(./#0%!3(0+0#9!"#$! 8-+-A%#$!$(.)! %#$)2#$!#.!
'+&1#!#)!(.)!1(.$#%32!+#0%!8(%5#!5&+B%2!+#!'&$$&B#!/#$!)#5'7)#$!#)!+#$!B+&1#$!/2%-3&.)#$!
#.!4-3#%9!_#!)='#!/#!8-+-A%#!#$)!8&1-+#!*!%#5(.)#%!#.!$0%8&1#!#)!*!5&.-'0+#%!&3#1!0.!'#)-)!
<&)#&0!)#+!60#!1#+0-!0)-+-$2!&0!1(0%$!/#$!#$$&-$9!

_#'#./&.)@! +&! 5&.-'0+&)-(.! /#! +&! 8-+-A%#! $0<5#%B2#! &! '($2! 1#%)&-.#$! /-88-10+)2$9! N(0)!
/,&<(%/@! +,&''%(14#! 5-$#! #.! Ç03%#! a priori! 2)&-)! 1#++#! /#$! 5=)-+-10+)#0%$9! _(55#! +#$!
&+B0#$!2)&-#.)!10+)-32#$!/-%#1)#5#.)!$0%!+&!+-B.#!5&F)%#$$#!/#!+&!8-+-A%#@!-+!/#3#.&-)!/-88-1-+#!
/#!$#!/2'+&1#%!$0%!+&!8-+-A%#!#.!0)-+-$&.)!+#$!/#0;!'(0+-#$!2)(-+2#$!$&.$!21%&$#%!+#$!'+&.)#$9!:+!
&!/(.1!8&++0!-5'%(3-$#%!0.#!&0)%#!8&t(.!/#!)%&3&-++#%!#.!0)-+-$&.)!+&!'(0+-#!*!+,#;)%25-)2!/0!
<%&$!/#!+&!B%0#!4=/%&0+-60#!Y3(-%!X..#;#!dZ9!I&.$!+#$!'&=$!(~!$#!'%&)-60#!+,&+B(10+)0%#@!
+#$!8-+-A%#$!%#$)#.)!1(.$)&55#.)!#.!$0%8&1#@!1#!60-!8&1-+-)#!+#0%!5&.-'0+&)-(.9!M.!Q%&.1#!#)!
#.!:%+&./#!'&%!#;#5'+#@! +&! +-B.#!5&F)%#$$#!60-! 8+())#!#.!$0%8&1#!'#0)!7)%#!/2)&142#!/#! +&!
+-B.#!/,&5&%%&B#!#)!-.$2%2#!*!+,-.)2%-#0%!/0!)0<#!/#!Cg_@!1#!60-!'#%5#)!*!+&!8-1#++#!&3#1!
+#$!'+&.)0+#$!/#!$#!/2%(0+#%! )(0)#!$#0+#!&0!80%!#)!*!5#$0%#!60#!+#!<&)#&0!$,2+(-B.#!/#! +&!
<(02#!/#!1(-.! YX%<(..&!#)!T(++&!JKKkZ9!_(55#! +&!'%2$#.1#!/#!B+&1#!/2%-3&.)#!$0%! +#$!
1v)#$!/#!+&![&$'2$-#!.(0$!(<+-B#!*!0)-+-$#%!/#$!8-+-A%#$!$0<5#%B2#$@! -+! 8&0/%&!/23#+(''#%!
/#$!52)4(/#$! /#! )%&3&-+! (%-B-.&+#$9!X-.$-! -+! $#%&-)! -.)2%#$$&.)! /#! )#$)#%! 0.#! 8-+-A%#! &3#1!
/#0;! +-B.#$! 5&F)%#$$#$! $0'#%'($2#$9! "&! +-B.#! $0'2%-#0%#! $#%3-%&-)! &0! /2'+&1#5#.)! /0!
<&)#&0! &3#1! +#$! '(0+-#$! 2)(-+2#$! )&./-$! 60#! +&! +-B.#! -.82%-#0%#! $#%3-%&-)! /#! $0''(%)! &0;!
&+B0#$!Y3(-%!X..#;#!WZ9!
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M.$0-)#@!+,#.%(0+#5#.)!/#$!8-1#++#$!'(%)&.)!+#$!'+&.)0+#$!&!2)2!%2&+-$2!*!+&!5&-.@!#)!-+!&!2)2!
/-88-1-+#!/#!5&-.)#.-%!0.!21&%)#5#.)! %2B0+-#%!#)! %#'%(/01)-<+#!#.)%#!14&60#!$'-%#9!_#1-!&!
'0!1(.)%-<0#%! *! 8&-%#!3&%-#%! +&!/#.$-)2! -.-)-&+#!/,&+B0#$!'&%!5A)%#!/#! 8-+-A%#9! :+! .,#$)!'&$!
'($$-<+#!/#!/2)#%5-.#%!-1-!/&.$!60#++#!5#$0%#!+#$!/-882%#.1#$!#.)%#!+#$!+(.B0#0%$!/#!8-1#++#!
#.%(0+2#$! Y#.)%#! kK! #)! VK! 5Z! (.)! '0! &88#1)#%! +#$! %#./#5#.)$! (<$#%32$9! D.! '%2$05#!
)(0)#8(-$!60,#++#$!.#!'#03#.)!*!#++#$!$#0+#$!#;'+-60#%! +#$!/-882%#.1#$!(<$#%32#$!#.)%#! +#$!
1=1+#$9!n.!$=$)A5#!/,#.%(0+#0%!Y$#5-E521&.-60#Z!'#%5#))%&-)!/#!8&1-+-)#%!1#))#!('2%&)-(.!
#)!/#!$)&./&%/-$#%!+&!+(.B0#0%!/#!8-1#++#!-.$)&++2#!$0%!14&60#!8-+-A%#9!!

Q-.&+#5#.)@! +(%$! /#! +,#.%(0+#5#.)!5&.0#+! /#! +&! 8-1#++#! &3#1! +#$! '+&.)0+#$! &0)(0%! /#! +&!
+-B.#!5&F)%#$$#@!(.!&!(<$#%32!*!+,(11&$-(.@!60#!+&!)(%$-(.!-.3(+(.)&-%#!/#!+&!8-1#++#!8&-$&-)!
#.! $(%)#! 60,*! -.)#%3&++#! %2B0+-#%@! +#$! '+&.)0+#$! $#! %#)%(03&-#.)! 1(-.12#$! 1(.)%#! +&! +-B.#!
5&F)%#$$#!&0!+-#0!/,7)%#!(%-#.)2$!3#%$!+,#;)2%-#0%9!M.!#88#)@!'#./&.)!+,2)&'#!/#!+,21+($#%-#@!
+&! 8-1#++#! #$)! #.%(0+2#! $0%! 0.! $0''(%)! 1=+-./%-60#9! X-.$-@! +#$! $'(%#$! $#! 8-;#.)! #)! +#$!
'+&.)0+#$!.#!$#!/23#+(''#.)!60#!$0%!+&!'&%)-#!#;)#%.#!/#!+&!8-1#++#9!"(%$!/#$!$0-3-$!#.!5#%@!
(.! &! #88#1)-3#5#.)! 1(.$)&)2! /&.$! 1#%)&-.$! 1&$! 60#@! $0%! +&! +-B.#! /#! 10+)0%#@! /#$! $#1)-(.$!
'+#-.#$! /,&+B0#$! &+)#%.&-#.)! &3#1! /#$! $#1)-(.$! '&03%#$! #.! &+B0#$9! D.! '#0)! 8&-%#!
+,4='()4A$#! 60#! 1#))#! /-$'($-)-(.! &+)#%.2#! #$)! $0$1#')-<+#! /#! %2/0-%#! +#$! %#./#5#.)$9! �!
.(03#&0@!0.!$=$)A5#!/,#.%(0+#0%!Y$#5-EZ!521&.-60#!'#%5#))%&-)!'#0)E7)%#!/#!%2$(0/%#!1#!
'%(<+A5#9!

!
4.3. SALISSURES BIOLOGIQUES ET PRÉDATION 
"#$! #$$&-$! /#! JKKk! #)! JKKi! Y[#./%(.! et al9! JKKi@! [#./%(.! #)! N&5-B.#&0;! JKKVZ@! /#!
575#!60#!/#$!#$$&-$!/-3#%$!%2&+-$2$!#.!JKKV!Y^9!N&5-B.#&0;@!(<$#%3&)-(.$!'#%$(..#++#$Z!
(.)! %232+2! 60#! +&! '%(+-82%&)-(.! /#$! $&+-$$0%#$! <-(+(B-60#$! #$)! '&%)-10+-A%#5#.)! %&'-/#!
/0%&.)!+#$!5(-$!/,&(u)!#)!/#!$#')#5<%#9!:+!$#5<+#!2B&+#5#.)!60#!+&!10+)0%#!/#$!&+B0#$!*!
0.#!'%(8(./#0%! $0'2%-#0%#! *!GK!5! )#./!*! 8&3(%-$#%! +#!/23#+(''#5#.)!/,(%B&.-$5#$! )#+$!
60#!+#$!4=&)#++#$!#)! +#$!4=/%(](&-%#$!'&%!%&''(%)!*!1#+0-!/#$!&+B0#$@! +&!1%(-$$&.1#!/#!1#$!
/#%.-A%#$! 2)&.)! %&+#.)-#! '&%! +#! 5&.60#! /#! +05-A%#9! C&%! 1(.)%#@! +(%$! /#$! )%(-$! 1=1+#$! /#!
10+)0%#@! $0%! +#$! 8-+-A%#$! 5&-.)#.0#$! *! iEV! 5@! .(0$! .,&3(.$! '&$! (<$#%32! /,&0)%#$!
<-($&+-$$0%#$! 60#! 60#+60#$! &+B0#$! 8-+&5#.)#0$#$! $0%! +#$! 1(%/#$! /#! 10+)0%#! #)! &010.!
'%2/&)#0%!4#%<-3(%#9!!C&%!&-++#0%$@!#.!JKKH@!+#$!1(+(.-#$!/0!<%=(](&-%#!M. membranacea!
.,(.)! 1(55#.12! *! &''&%&F)%#! 60#! 3#%$! +#! 5(-$! /#! >0-++#)! $0%! +#$! 8%(./#$! /#$! &+B0#$!
10+)-32#$@!)(0)!1(55#!1#+&!&3&-)!/2>*!2)2!+#!1&$!+(%$!/#$!#$$&-$!'%212/#.)$!Y[#./%(.!et al.!
JKKi@! [#./%(.! #)! N&5-B.#&0;! JKKVZ9! _#$! (<$#%3&)-(.$! 1(.8-%5#.)! /(.1! 60,-+! 8&0)!
-.)#%%(5'%#!+#$!10+)0%#$!#.)%#!+&!5-E>0-++#)!#)!+&!8-.!$#')#5<%#!'(0%!23-)#%!+,-.1-/#.1#!/#$!
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"(%$! /#$! )%(-$! 1=1+#$! /#! 10+)0%#@! +#$! +&5-.&-%#$! (.)! 5(.)%2! 0.#! <#++#! &''&%#.1#!l!
'-B5#.)&)-(.! 3#%)E<%0.@! 8%(./#$! -.)&1)#$@! '%('%#$! #)! 8-.#$9! _#1-! 2)&-)! '&%)-10+-A%#5#.)!
%#5&%60&<+#! +(%$!/0!$0-3-!/0!Gi!&3%-+!JKKH!&+(%$!60#! +#$! 8%(./#$!&=&.)!'&$$2! +,4-3#%!#.!
5#%!2)&-#.)!'#0!2'&-$$#$9!�!&010.!5(5#.)!-+!.,=!&!#0!/#!/23#+(''#5#.)!/#!$(%#$!$0%!+#$!
&+B0#$!10+)-32#$!#.!5#%9!_#$!+&5-.&-%#$!/#3%&-#.)!/(.1!'(03(-%!$#!'%7)#%!8&1-+#5#.)!*!/#$!
0$&B#$!&+-5#.)&-%#$9!

_(.)%&-%#5#.)! *! 1#! 60-! &! 2)2! (<$#%32! #.!JKKi! Y[#./%(.! #)!N&5-B.#&0;!JKKVZ@! /&.$! +&!
'%2$#.)#! 2)0/#@! +#$! 1%&5'(.$! /#$! &+B0#$! 2)&-#.)! 8#%5#5#.)! &))&142$! /-%#1)#5#.)! $0%! +&!
+-B.#!5&F)%#$$#!/#! +&! 8-+-A%#!Y'(+='%('=+A.#!ã!'(01#Z9! :+!&''&%&F)!'&%!1(.$260#.)!60#! +&!
$)%&)2B-#!60-!1(.$-$)#!*!#.%(0+#%!+&!8-1#++#!'(%)&.)!+#$!'+&.)0+#$!#.!$'-%&+#!&0)(0%!/#!+&!+-B.#!
5&F)%#$$#!&52+-(%#!+,&/42$-(.!/#$!&+B0#$!*!+&!$)%01)0%#!/#!10+)0%#9!

!

4.6. AMÉLIORATION DES MÉTHODES DE PRÉCULTURE EN ÉCLOSERIE 
"#!'%(>#)!&!2B&+#5#.)!2)2!+,(11&$-(.!/#!5#))%#!*!+,2'%#03#!/#$!$)%&)2B-#$!&+)#%.&)-3#$!60-!
3-#..#.)!1(5'+2)#%!+#$!)#14.-60#$!/#!10+)0%#!*!+&!/-$'($-)-(.!/#$!&+B(10+)#0%$9!!X-.$-@!#.!
4-3#%@! &0!'%-.)#5'$!#)!#.!2)2@! -+! #$)!/-88-1-+#!/#! )%(03#%!/#$!'+&.)$!B2.-)#0%$!'(%)#0%$!/#!
$(%#$! 5u%#$! '(0%! #.$#5#.1#%! +#$! 8-1#++#$! /#! 10+)0%#! '0-$60#@! $0%! +&! 1v)#! $0/! /#! +&!
[&$'2$-#@!!+&!'2%-(/#!/#!%#'%(/01)-(.!/#!S. longicruris!&!#$$#.)-#++#5#.)!+-#0!*!+&!8-.!/#!
+,2)2!#)!&0!/2<0)!/#!+,&0)(5.#!Y&(u)E(1)(<%#Z!Y^9!N&5-B.#&0;@!(<$#%3&)-(.!'#%$(..#++#Z9!
M.!JKKi@!0.#!52)4(/#!/#!5&)0%&)-(.!&%)-8-1-#++#!/#!8%(./#$!-55&)0%#$!/&.$!/#$!<&$$-.$!*!
'4()('2%-(/#! 1(.)%v+2#! &3&-)! 2)2! &/&')2#! &3#1! $011A$! *! S. longicruris Y"#<+&.1! #)!
N&5-B.#&0;! JKKVZ9! _#))#!52)4(/#! &! 2)2! %#'%-$#! #)! 0)-+-$2#! /#! 8&t(.! %(0)-.-A%#! '#./&.)!
+,4-3#%! JKKV! #)! +#! '%-.)#5'$! JKKH! '(0%! (<)#.-%! /#$! $'(%#$! #)! #.$#5#.1#%! +#$! 8-1#++#$!
/#$)-.2#$!&0;!10+)0%#$!#.!5#%9!:+!$,&B-)!/(.1!/,0.#!3&+-/&)-(.!/#!+&!52)4(/#!60-!$,&3A%#!
%#'%(/01)-<+#9!

M.! '&%&++A+#@! /#$! $0$'#.$-(.$! /#! B&52)('4=)#$! (.)! &0$$-! 2)2! 10+)-32#$! in vitro /&.$! 0.!
-.10<&)#0%! /#! +&<(%&)(-%#! '(0%! $#%3-%! /#! %2$#%3#! #.! 1&$! /,214#1! /#$! '%210+)0%#$! #.!
21+($#%-#! Y"#<+&.1! #)! N&5-B.#&0;! JKKVZ9!  "#$! 8-1#++#$! /#! U0%&+(.! $#! $(.)! %232+2#$! )%A$!



! db

#88-1&1#$! '(0%! %#)#.-%! +#$! B&52)('4=)#$! +(%$! /#! +,#.$#5#.1#5#.)! /#$! 8-1#++#$! '&%!
'0+32%-$&)-(.9!"#$!%2$0+)&)$!5(.)%#.)!2B&+#5#.)!60#!+#$!'+&.)0+#$!1%(-$$#.)!&0$$-!<-#.!60#!
$0%! +#$! 8-1#++#$! /#! U0%&+(.! 60#! $0%! 1#++#$! /#! .=+(.! YQ-B0%#! Gd! XZ9! M.! 8&-)@! /&.$! +#$!
&60&%-05$!/#!+,21+($#%-#@!+#$!'%#5-#%$!#5<%=(.$!/#!'+&.)0+#$!$(.)!&''&%0$!GJ!>(0%$!'+0$!
)v)!$0%!+#$!8-1#++#$!/#!U0%&+(.!#.$#5#.12#$!&3#1!+#$!B&52)('4=)#$!60#!$0%!+#$!8-1#++#$!/#!
.=+(.!#.$#5#.12#$!&3#1!/#$!$'(%#$9!"&!1(5'&%&-$(.!/#$!/#0;!52)4(/#$!$,#$)!'(0%$0-3-#!
#.!5#%! &0! '%-.)#5'$! JKKH9!X'%A$! d!5(-$! /#! 10+)0%#! #.!5#%@! +#$! '+&.)$! $0%! +#$! 8-1#++#$!
U0%&+(.!2)&-#.)!'+0$!+(.B$!60#!1#0;!/#$!8-1#++#$!/#!.=+(.!YQ-B0%#!Gd!SZ9!_#))#!/-882%#.1#!
'#0)!7)%#!&))%-<0&<+#!*!+&!/#.$-)2!/#!'+&.)$!'0-$60,#.!>0-++#)!+&!8-1#++#!/#!.=+(.!'(%)&-)!/#0;!
8(-$!'+0$!/#!'+&.)$!'&%!5A)%#!60#!+&!8-1#++#!/#!U0%&+(.9!"&!/#.$-)2!'#0)!-.-)-&+#5#.)!&3(-%!
2)2! &88#1)2#! '&%! +&!52)4(/#! /,#.$#5#.1#5#.)@! +#$! 8-1#++#$! /#! .=+(.! 2)&.)! #.$#5#.12#$!
&3#1!/#$!$'(%#$!Y$)%01)0%#!0.-1#++0+&-%#Z!#)!+#$!8-1#++#$!/#!U0%&+(.@!&3#1!/#$!B&52)('4=)#$!
Y$)%01)0%#! '+0%-1#++0+&-%#Z9! "&! <-(5&$$#! 2)&-)! 2B&+#5#.)! '+0$! 2+#32#! $0%! +#$! 8-1#++#$! /#!
U0%&+(.! YQ-B0%#! Gb! SZ9! I#$! 2)0/#$! '+0$! '(0$$2#$@! &3#1! /&3&.)&B#! /#! %2'+-1&)$@! $#%(.)!
1#'#./&.)!.21#$$&-%#$!'(0%!3&+-/#%!1#$!)#./&.1#$9!

!

5. CONCLUSIONS ET RECOMMMANDATIONS 
!

"#$!%2$0+)&)$!(<)#.0$!$(.)!'($-)-8$!#)!5(.)%#.)!60#!/#$! +&5-.&-%#$! )%&.$82%2#$!#.!5#%!#.!
&0)(5.#!*!0.#!)&-++#!-.82%-#0%#!*!b!55!$0%!0.#!8-+-A%#!5&-.)#.0#!*!iEV!5!$(0$!+&!$0%8&1#!
'#03#.)! .(.! $#0+#5#.)! '&$$#%! +,4-3#%! #.! 5#%@! 5&-$! &0$$-! '#03#.)! 1%(F)%#! /#! 5&.-A%#!
1(.$-/2%&<+#! >0$60,#.! >0-++#)9! "#$! &+B0#$! $(.)! &-.$-! #.! 5#$0%#! /#! '%(8-)#%! /#$! <(..#$!
1(./-)-(.$!/#!1%(-$$&.1#!60-!'%23&+#.)!#.)%#!&3%-+!#)!>0-++#)9!

"#$!%#./#5#.)$!(<)#.0$!Yd@d!UBj5Z!#.!JKKH@!&'%A$!V!5(-$!/#!10+)0%#!#.!5#%@!%#'%2$#.)#.)!
+#!/(0<+#!/#!1#!60-!&!2)2!(<)#.0!*!+&!8-.!/#$!#$$&-$!/#!JKKk!#)!JKKi!#)!+#$!'+&.)$!2)&-#.)!/#!
<-#.!5#-++#0%#!60&+-)29!_#$!%#./#5#.)$!'(0%%&-#.)!'($$-<+#5#.)!7)%#!&11%0$!#.!%#5(.)&.)!
+&! 8-+-A%#! /#! 60#+60#$!5A)%#$@! )v)! &0! '%-.)#5'$9! :+! 1(.3-#./%&-)! &0$$-! /#! 32%-8-#%! $-! 0.#!
%2/01)-(.!/#!+&!/#.$-)2!/#$!'+&.)$!$0%!+&!8-+-A%#!'#0)!$#!)%&/0-%#!'&%!0.#!&52+-(%&)-(.!/#$!
%#./#5#.)$9!

X-.$-@!+&!5-$#!*!+,#&0!/#!'+&.)0+#$!*!+&!8-.!/#!+,&0)(5.#!#)!+#0%!%#)%&-)!&0!/2<0)!/#!+,2)2!$#!
%23A+#!7)%#!>0$60,*!'%2$#.)!+&!5#-++#0%#!$)%&)2B-#!/#!10+)0%#9!"&!%21(+)#!#.!>0-++#)!'#%5#)!/#!
'%23#.-%! +,&11050+&)-(.!/#$!<-($&+-$$0%#$!#)!/#$!2'-<-(.)#$!#)!/,23-)#%!1(5'+A)#5#.)! +#$!
.0-$&.1#$! 60#! +#$! <%=(](&-%#$! #.1%(u)&.)$! '#03#.)! 1&0$#%! &0;! 10+)0%#$! '+0$! )&%/! /&.$!
+,2)29!

"#$!1=1+#$!/#!10+)0%#!'+0$!1(0%)$!Y#.3-%(.!W!5(-$Z!60,-+$!$(-#.)!/25&%%2$!*!+,&0)(5.#@!&0!
/2<0)!/#!+,4-3#%!(0!&0!'%-.)#5'$!$(.)!'&%!1(.)%#!&''&%0$!-.$088-$&.)$!'(0%!'%(/0-%#!0.#!
<-(5&$$#!&$$#]!2+#32#!'(0%!0.#!#;'+(-)&)-(.!1(55#%1-&+#!<&$2#!$0%!+#!3(+05#!Y8#%)-+-$&.)!
*! <&$#! /,&+B0#$Z9! P2&.5(-.$@! &0! <(0)! /#! J! *! k! 5(-$! /#! 10+)0%#@! +#$! &+B0#$! &3&-#.)!
1#%)&-.#$! 1&%&1)2%-$)-60#$! 60-! '(0%%&-#.)! '%2$#.)#%! 0.! -.)2%7)! '(0%! +#! $#1)#0%! /#!
+,&+-5#.)&)-(.!405&-.#!Y8%(./#$!5-.1#$@!'#)-)#!)&-++#!#)19Z9!!

"#!'%2$#.)!'%(>#)!&!2B&+#5#.)!'#%5-$!/#!5(.)%#%!60,-+!#$)!/2$(%5&-$!'($$-<+#@!#.!%(0)-.#@!
/#!5&.-'0+#%! +&!5&)0%&)-(.!/#$!'+&.)$!B2.-)#0%$!'(0%!(<)#.-%!/#$!$'(%#$!1(5'2)#.)#$!#.!
/#4(%$!/#!+&!'2%-(/#!.&)0%#++#!/#!%#'%(/01)-(.!60-@!/&.$!+&!<&-#!/#$!_4&+#0%$@!#$)!+-5-)2#!*!
+,&0)(5.#9!!"&!/25(.$)%&)-(.!&!&0$$-!2)2!8&-)#!60#!+&!1(.$#%3&)-(.!/#!B&52)('4=)#$!/#!S. 
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longicruris #.! $0$'#.$-(.! /&.$! /#$! 10+)0%#$! +-60-/#$! in vitro! Y{!8%##E+-3-.B!|Z! 1(.$)-)0#!
0.#! <(..#! $(+0)-(.! /#! %#14&.B#! #.! +y&<$#.1#! /#! '+&.)$!5&)0%#$9! _#))#!52)4(/#! '#%5#)!
/,#.$#5#.1#%!*!)(0)!5(5#.)!/#$!8-1#++#$!/#!10+)0%#!#)!+#$!%#./#5#.)$!60-!(.)!2)2!(<)#.0$!
#.!5#%!$(.)!260-3&+#.)$!*!1#0;!/#$!8-1#++#$!#.$#5#.12#$!&3#1!/#$!$'(%#$9!!

Q-.&+#5#.)@! +#!'%(>#)! &!5(.)%2!60,-+! $#%&!.21#$$&-%#!/,&/&')#%! +#$!<&)#&0;!#)! +#$! 8-+-A%#$!
$'21-8-60#5#.)!'(0%!+&!10+)0%#!/#$!+&5-.&-%#$9!:+!1(.3-#./%&-)!&0$$-!/,&5(%1#%!0.!)%&3&-+!
/#!%28+#;-(.!'(0%!(')-5-$#%!+#$!52)4(/#$!/#!)%&3&-+@!#.!'&%)-10+-#%!*!+,2)&'#!/,-.$)&++&)-(.!
/#$!8-1#++#$!&3#1!+#$!'+&.)0+#$!$0%!+#$!8-+-A%#$9!!
!
!

6. REMERCIEMENTS 
!

"#$! &0)#0%$! %#5#%1-#.)! T9! R&=5(./! Q#%#5<&14! #)! T5#! [-$A+#! Q#%#5<&14! /#!
+,#.)%#'%-$#!Les Gaspésiennes-Algues inc9@!'(0%! +#0%! -5'+-1&)-(.!#)! +#0%!$(0)-#.!*! )(0)#$!
+#$!2)&'#$!/0!'%(>#)9!!P(0$!%#5#%1-(.$!2B&+#5#.)!+#$!'+(.B#0%$!!TT9!L)2'4&.#!X''+#<=!
#)! Q%&.U! T&0B#%! '(0%! +#0%$! -.)#%3#.)-(.$! $(0$E5&%-.#$9! ! "#! $011A$! /0! '%(>#)! /(-)!
<#&01(0'! *! +,#;1#++#.)! )%&3&-+! /#$! )#14.-1-#.$@! TT9! I&.-#+! S(0%/&B#$! #)! X.)(-.#!
I05&-$ER(=@! #)! /#! +&! 1((%/(..&)%-1#! *! +&! %#14#%14#! /#! c&+-#0)#1@! T5#! T&%-#E"=.#!
"&%%-32#9! "#! '%(>#)! &! &0$$-! <2.28-1-2! /#! +&! 1(.)%-<0)-(.! /0! _#.)%#! &60-1(+#! 5&%-.! /#!
[%&./#ER-3-A%#!YTXCX\Z!60-!&!5-$!*!.()%#!/-$'($-)-(.!0.!<&)#&0!/#!5&%-10+)0%#!#)!$(.!
260-'&B#!l!I&3-/!Q(%)-.@! ! :&.!S#&0/-.!#)!R2&+! `(.1&$9!"#$!&0)#0%$! %#5#%1-#.)! +#!_#.)%#!
/,2)0/#$! #)! /#! 3&+(%-$&)-(.! /#$! &+B0#$! 5&%-.#$! Y_MgXTZ! '(0%! +#! $0''(%)! 8-.&.1-#%! *!
_+&0/#! "#%(0;! '#./&.)! +&! %2/&1)-(.9! "#$! &0)#0%$! %#5#%1-#.)! 2B&+#5#.)! T&/#+#-.#!
P&/#&0!#)!_4&%+#=!_=%!'(0%!+#0%$!1(55#.)&-%#$!$0%!+#!5&.0$1%-)9!

!
!
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Tableau 10. _(5'&%&-$(.!/#$!1&+#./%-#%$!/#!10+)0%#@!/#!+&!)&-++#!*!+&!5-$#!#.!5#%!#)!/#$!%#./#5#.)$!*!+&!%21(+)#!'(0%!/-882%#.)#$!#$'A1#$!
/#!+&5-.&-%#$!10+)-32#$!/&.$!+,425-$'4A%#!.(%/9!!

Espèce Pays - région Période de 
culture 

Durée de 
culture 
en mer 
 (mois) 

Taille à la 
mise en mer 

(mm) 

Biomasse humide 
par mètre linéaire 

de filière  
(kg / m) 

Références 

Saccharina 
longicruris C&$'2<-&1!Y\02<#1Z!<! P(3#5<%#E>0-++#)! V! W!

d@d!
YG@H!ä!W@bZ! _#))#!2)0/#!

Saccharina 
longicruris C&$'2<-&1!Y\02<#1Z!&! T&-E.(3#5<%#! i! Gid!

K@G!Y.(39Z!
k!Y&(u)Z!

Y[#./%(.!#)!
N&5-B.#&0;!JKKVZ!

Saccharina 
longicruris [%&./#ER-3-A%#!Y\02<#1Z!&!

T-E&3%-+E
.(3#5<%#! k!GjJ! GbV!

K@J!Y.(39Z!
b!Y>0-+9Z!

Y[#./%(.!#)!
N&5-B.#&0;!JKKVZ!

Saccharina 
longicruris C&$'2<-&1!Y\02<#1Z!&! T&-E(1)(<%#! k! bKEkK! G@i! Y[#./%(. et al.!

JKKiZ!

Laminaria saccharina   S&+)-60#!YX++#5&B.#Z!<! `&.3-#%E>0-.! k! GK! W! YS01U!#)!S0144(+]!
JKKWZ!

Laminaria saccharina  S&-#!/#!Q0./=!YP(03#&0ES%0.$O-1UZ!<! P(3#5<%#E>0-++#)! iEH! K@bEG! V!*!JK! YR-/+#% et al.!JKKkZ!

Laminaria saccharina [&+-1#!YM$'&B.#Z!<! Q23%-#%E5&-! W! JEW! k! YC#)#-%( et al.!JKKkZ!

Laminaria digitata  S%#)&B.#!YQ%&.1#Z!<! D1)(<%#E>0-++#)! JG! GEW! Gd! YX.(.=5#!GHHiZ!

Laminaria digitata  S%#)&B.#!YQ%&.1#Z!<! D1)(<%#E(1)(<%#! GJ! GEW! GK! YX.(.=5#!GHHiZ!

Laminaria digitata et  
Laminaria hyperborea :%+&./#!<! D1)(<%#E(1)(<%#! GJ! P9I9! GKEJK!

:%-$4!L#&O##/!_#.)#%!
OOO9-%-$4$#&O##/91(5!

Alaria esculenta  :%+&./#!<! P(3#5<%#E&3%-+! k! GEJ! iEWb! YÜ%&&.!#)![0-%=!
JKKKZ!

Undaria pinnatifida Q%&.1#!&! D1)(<%#E>&.3-#%! b! P9I9! GKEJK! YÜ&&$!#)!C#%#]!GHHKZ!

Undaria pinnatifida P9I9!&! I21#5<%#E&3%-+! b! dEb! GGEGJ! YC2%#] et al.!GHHJZ!
P()#!l!&!$#B5#.)$!/#!8-1#++#!-.$2%2$!/&.$!+#$!)(%(.$!/#!+&!1(%/#!/#!10+)0%#!!<9!8-1#++#!#.%(0+2#!#.!$'-%&+#!&0)(0%!/#!+&!1(%/#!/#!10+)0%#9
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ANNEXE 1. MODÈLE DE FILIÈRE UTILISÉ À PASPÉBIAC POUR LES ESSAIS DES TROIS CYCLES DE 
PRODUCTION DE LAMINAIRES EN 2008-2009 
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X.1%&B#!/#!
GiK!UB!

GG@b!5!

S(02#!
$'42%-60#!!
.(-%#!

'%#$$0%-$2#!/#!
GJ!'(01#$!

b!5!

GK!5!

GJ@b!5!

+#$)!/#!
dK!UB!

B%&''-.!
Jb!UB!

dK!5!

Gi!5!

kK!5!/#!+(.B0#0%!)()&+#!
i!5!

bK!5!/#!+(.B0#0%!0)-+#!

S(02#!1=+-./-60#!>&0.#!
.(.E'%#$$0%-$2#!

Y'($-)-(.!/0!B%&''-.Z!

S(02#!$'42%-60#!!
.(-%#!'%#$$0%-$2#!
/#!GJ!'(01#$!

X.1%&B#$!#$'&12$!/#!Vd!5!

b@V!5!

+#$)!/#!
dK!UB!

S(02#!1=+-./%-60#!
>&0.#!.(.E'%#$$0%-$2#!
Y'($-)-(.!/#!+&!8-+-A%#Z!

J!5!!
14&F.#!&1-#%!bjVy!
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ANNEXE 2. CYCLE VITAL DE SACCHARINA LONGICRURIS  
!

C+&.)!&/0+)#!&3#1!$(%#!
5&)0%#!YL'(%('4=)#!JPZ!

e(($'(%#$!!
YbKÑ!5É+#jbKÑ!8#5#++#Z!

[&52)('4=)#!5É+#!YPZ!

[&52)('4=)#!8#5#++#!YPZ!

C+&.)0+#!YL'(%('4=)#!JPZ!

"-<2%&)-(.!/#$!B&5A)#$!!
5É+#$!#)!821(./&)-(.!

"&5#

L)-'#

_%&5'(.!
Yc&')A%#$Z!
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ANNEXE 3. APPROCHE UTILISÉE POUR L’INSTALLATION DES CORDES SUR LA LIGNE MAÎTRESSE DANS LE 
PRÉSENT PROJET 

!
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e(.#!/#!)%&3&-+!#)!/,&11A$!
&0;!&+B0#$!&3&.)!+#0%!
'&$$&B#!/&.$!+&!'(0+-#!

(03#%)#!

I2'+&1#5#.)!/0!
<&)#&0!

"&!+-B.#!5&F)%#$$#!#$)!
'&$$2#!/&.$!0.#!'(0+-#!
(03#%)#!$0$'#./0#!*!+&!
'()#.1#!/#!+&!1&<-.#!

[%0#!4=/%&0+-60#!
&3#1!'(0+-#!

'(0+-#!2)(-+2#!

+-B.#!!
5&F)%#$$#

+&5-.&-%#$!
!

!
!
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ANNEXE 4. PROTOTYPE DE FILIÈRE À DEUX LIGNES MAÎTRESSES ET DE BATEAU POUR LA CULTURE DES 
LAMINAIRES 
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e(.#!/#!)%&3&-+!#)!/,&11A$!&0;!
&+B0#$!!

C()#.1#!!
&3#1!'(0+-#!2)(-+2#!

'(0+-#!2)(-+2#!

+-B.#!5&F)%#$$#!/#!$0''(%)!

"&5-.&-%#$!

C()#.1#!
&3#1!'(0+-#!2)(-+2#

+-B.#!5&F)%#$$#!/#!10+)0%#!
`&5<#

"#$)! "#$)!


