DW WdU[W

1RXV WHQRQV WRXW G DERUG.JU DN B5WHEEHY . Xy R WW H5 S IU\RV R ¢
QRWUH YRORQW% QRWUH VXWRQ W 8o @ RWLFHF B D /%M FW |
DQQ%HV G %WXGHV 1RXV VRPP HY% Q% EROWDRQWDW \D DR.X
RQW SHUPLVY G DWWHLQGUH FHW DFFRPSOLVVHPHQW

(QUXLWH QRXV DLPHURQV D GUHPHGW VQ R VDSHPWRRMIEN UHP
ODEWUH GH FRQI%UHQFHV n$XU..GB XWOH O HU VG W %R+ 1UD Q HF
FH WUDYDLO 6HV FRQVHLOW % WI%Y % V VHMD W DHIHAQ B/ROD W\
1RXV VRPPHY UHFRQQDLVVDQWW GH VRQ HWR¥X\U GRIG FIRQW VE

1RXV VRXKDLWRQV %JDOHPHQW WHSIWLPRQVQRWU HS'JU DM
ODEWUH GH FRQI%UHQFHV n%Y GHO'MROYMHUVLW% =LDQH ¢

'H SOXV QRXV WHQRQV ..}URPHE ALHA} PPROWUHXGH FRQI%
N$~ .. O XQLYHUVLW% =LD QB FFKRX% GHKRQFOU B U G DW R/LHJ
TXH SU%VLGHQW GX MXU\ 1RRM BEH EFRRYV GHR WD LRO@X V.

1RV UHPHUFLHPHQWYV YR Q VW% DO PHIMEW.U D BPVLUWD Q W
O XQLYHUVLW% =LDQH $FKRXWKX GO '™ ISALDN Y% RXF D WQW %D
IDLUH SDUWLH GX MXU\ GH VRXWHQDQFH

1RXV VRXKDLWRQV %JDOHPHQWQHRHSHDRNHW\Q RRXUM OHFRSU
UHVSRQVDEOH GX ODERUDWRLSRIXGHO B X80 ERRIS %L WD IGRHQ "
U%DOLVDWLRQ GH FH P%PRLUHWG B HFXUAM FRQVHX 0 VH RSHW \
DLGH SRXU PHQHU .. ELHQ FH SURMHW

(QILQ QRXV YRXGURQV DGUHWRXWUFORY TUHPRQWLARBD QW VE
GH ORLQ .. QRWUH IRUPDWLWQ CHWD L.O ODR W% B OLRMOWMLHR®D @
HW YRV FRQVHLOV RQW % W% GQVRRW LPRRW W R R ¥ HD 6D § M
VLQF"UHV UHPHUFLHPHQWYV



SHPHUFLHPHQWYV 7RXW G®DER B8 JWKILFRO.D

FU% % POD SURW%J% TXL HMWPW ROXDVLR/X/UWHV
VHXOV

“H G%GLH FH WUDYDLO [ DUW UX\L FHSIUH%K
SRXU PRL OH 6\PEROH GH ODWHER Q% %L S DRH I
HQ 7%PRLJQDJH GH PRQ SURIR Q/@® XOW RXXL VS
WH 3U%VHUYHU HW W6DFFRUGHU VD QW %

$X SUHPLHU DPRXU ... O DPL OB %WOXVWHIE[UR
SDUROH OD SOXV YUDLH DXJ[ %%WNXWLEMHO K
FKDOHXUHXVH ... O DPDQW GHHWRGMHRDXQH
IFWMH OHUFL -H VRXKDLWH TXH 'LHMH YYROHV SUS

$ PAAXWHW RBRWBES$S HX] WRXV MH VRXKDLWH X
MRLH HW GH ERQKHXU $ WRXVOGINVPPHR K UG
V-XUV HW OHV SHWLW WP KNOAD @RHRDIFEVW R X

GH ODVWHU ELRWHFKQRORJLH Y%

6$5%



.

(GHPH
f OD VRXUFH GH WHQGUHYVV H V&Y % %o DVQHUP |
TXL P D %OHY% HW ELHQ % OH® % GHB XX\ «
GH PD QDLVVDQFH GDQV FHONWRXYEH G.H FPHX
GH PD G%WHUPLQDWLRQ HW G Mo XC\W%W H WGOLQ
YLH SRXU TXH ULHQ QH OD WHRQX®H UKH XX H
YLVDJH HW SWUH WRXMRXUXL |HVWWH GHHV P/Bsdt
SRXU QRXV HW D VDFULIL% VB-XUH BR XK Q
Pl YRIKEAAQUP LD

$<0 (1



6RPPDLUH 3DJH

5(0(5&,(0(176

6200%$,5( /,67(
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SDUWLH 6\QWKgVH ELEOLRJUDSKLTXH

&KDSLWUH JpQpUDOLWpP VXU OH|'ULQQ

/H "ULQQ

'HVFULSWLRQ JpQpUDOH GH 'ULQQ

IRPHQFODWXUH

6\VWpPDWLTXH

&DUDFWpPpULVWLTXH IORULVWLTXH

ORUSKRORJLH GH OTHVSqFH

/D WLJH

/IHV THXLOOHV

/IHV LQIORUHVFHQFHYV

5DFLQH

%LRORJLH

(FRORJLH GH OTHVSqgFH

SDUFRXUV HQ $0OJpULH

8VDJH

, QWpUrw GH OTHVSqgFH

, QWpUrw SDVWRUDO

,QWpUrW pFRQRPLTXH

SKDUPDFLH WUDGLWLRQQHOOH

+DELWDW if

9DOHXU QXWULWLRQQHOOH i

9DOHXU QXWULWLYH pQHUJpWLTXHV HW D]RWpH\







&KDSLWUH OpWDX[ ORXU

GV

'PILQLWLRQ GH OD JHUPLQDWLRQ

/ID 3KDVH GYLPELELWLRQ

/ID SKDVH GH JHUPLQDWLRQ

/ID SKDVH ,,,

/IHV SDUDPqQWUHYVY GH JHUPLQDWLRQ

/IH SRXYRLU GH JHUPLQDWLRQ

/ID FDSDFLWp GH JHUPLQDWLRQ

/ID YLWHVVH GH JHUPLQDWLRQ

&RQGLWLRQV GH OD JHUPLQDWLRQ

/IHV FRQGLWLRQV LQWULQVQTXHV GH OD JHU

/ID PDWXULWp GH OD JUDLQH

/ID OXPLqQUH

/ID GRUPDQFH

/IHV FRQGLWLRQV H[WULQVQTXHV GH OD

JHUI

PLQDWL

bLQDWL

/ITHD X

ITR[\JqQH

/ID WHPSpUDWXUH




/IHV W\SHV GH JHUPLQDWLRQ

/ID JHUPLQDWLRQ pSLJpH

/JHV HVSQFHV j IHXLOOHVY FRW\OpGRQQ

DLUHV| IROLDF

/IHV HVSqQFHV j IHXLOOHV FRW\OpGRQQ

DLUHV| OpJqUl

/HV HVSqFHV | FRW\OpGRQV FKDUQXV

/ID JHUPLQDWLRQ VHPL K\SRJpH

/ID JHUPLQDWLRQ K\SRJpH

&KDSLWUH *pQpUDOLWpP VXU

OTMHN\

(SqQFH p

'PILQLWLRQ GHV © PpWDX[ ORXUGYV @

&ODVVLILFDWLRQ HW W\SHV GHV PpWDX

[ ORY

uGv

&ODVVLILFDWLRQ GHV PpWDX[ ORXUGYV

/IHV GLIIpUHQWYVY W\SHV GHV PpWDX[ OR

XUGV

/HV PpWDX[ WR[LTXHV

/IHV PpWDX[ HVVHQWLHOV RX ROLJRp

OpPH

DWV

SROOXWLRQ SDU OHV PpWDX[ ORXUGYV

/IH SORPE

/H SORPE GDQV OD SODQWH




$SEVRUSWLRQ

7R[LFLWp GX SORPE

$FWLRQ VXU OHV DFWLYLWpV HQ]J\PD

WLTX

HV

(I1MTHWV VXU OD QXWULWLRQ PLQpUDA

) H

&URLVVDQFH HW PRUSKRJHQQVH

/H =LQF

&RPSRUWHPHQW GX |JLQF GDQV O HQ}

Y LUR(

PQHPHQV

7R[LFLWp GH JLQF

/IH QLFNHO

5{OH GX QLFNHO

&DUHQFH

7R[LFLWp

6RXUFHV GH QLFNHO







3DUWLH SDUWLH H[SpULP

HQWL

&KDSLWUH ODWpULHO HW

PpW

KRGHYV

2EMHFWLIV GH OfH[SpULPHQWDWLRQ

ODWpULHOV XWLOLVpV

/HV JUDIBQH\E BHJRVLWYV SXQJHQV

/HV PpWDX[ ORXUGYV

&KORUXUH GH JLQF

&KORUXUH GH QLFNHO

$FpPWDWH GH 3E

ODWpULHO HW UpDFWLIV

SURWRFROH

3UpSDUDWLRQ GHV JUDLQHYV

7THVW GH YLDELOLWp GHV JUDLQHYV

'"PVLQIHFWLRQ GHV JUDLQHYV

3UpSDUDWLRQ GHVY FRQFHQWUDWLRQV

OLVH HQ JHUPLQDWLRQ

/HV SDUDPQWUHV pWXGLpV




OHVXUH GH OD ORQJXHXU GH OD SDUW

LH D

TUDLWHPHQW VWDWLVWLTXH GHV GRQ

QpHV

ULHQQ]



&KDSLWUH SpVXOWDWY HW GLVYVFXWLI

5pVXOWDWYV

/IHV SDUDPgQWUHV SK\VLRORJLTXHYV

/H SRXUFHQWDJH GH JHUPLQDWLRQ I[LQDO| )*3

/D JHUPLQDWLRQ TXRWLGLHQQH PR\HQQH|0'*

/IH WHPSVPR\HQ GH JHUPLQDWLRQ 0%7

/INfLQGLFH GH JHUPLQDWLRQ ,*

/ID YDOHXU JHUPLQDWLRQ 9*

/IHV SDUDPqQWUHYVY PRUSKRORJLTXHV

/IRQJXHXU PR\HQQH GH OD SUHPLQUH|IHXLOOH /0

/IRQJXHXU PR\HQQH GHV UDFLQHV /0b

,QGLFH GH WROpUDQFH 7,

'LVFXVVLRQ

&21&/86,21

$11(:(

SplpUHQFHY ELEOLRJUDSKLTXHYV

5pVXPpV







ILVWH GHV ILIJXUHV
7LWUH 3D JH

JLIXUH )OHXU SDQLFXOH HW IUXLW GX GULQR 6WLS
YLIXUH ORUSKRORJLH JpQpUDOH GH OD SDUV
BWLSDJURVLWVSXQJHQV 2]HQGD
YLIXUH (WDSHYV GH FURLVVDQFH G|HV J
BWLSDJURVLWVSXQJHQV'VHI 5DKRXDGMD 6
YJLIXUH &RXUEH WKpPRULTXH G LPELELWLRQ G XQH V
YJLIXUH /D JHUPLQDWLRQ pSLJpH NXPDU
YLIXUH &RXSH WUDQVYHUVDOH GHR®MN WHRRXMH DYH
OHV YRLHV V\PSODVWLTXHV HW DSRSODVWLTXHV *RED
YLIXUH JHV JUDLQV GH 6WLSDJURVLWVSXQJHQV
JLIXUH &KORUXUH GH JLQF =QFO
YLIXUH &KORUXUH KH[D K\GUDWH 1LFO | + 2
JLIXUH $FpWDWH GH 3E &+ &22
YLIXUH 7HVW GH YLDELOLWpP GHV JUDLQHV GH 6WLS
JLIXUH 'PVLQIHFWLRQ GHV JUDLQHV GH WL|SDJURYV
YLIXUH 3UpSDUDWLRQ GHV FRQFHQWUDWLROQ|V
JLIXUH 3UpSDUDWLRQV GHV ERLWHV GH SHWUL
YLIXUH PLVH HQ JHUPLQDWLRQ GHV JUDLQHV GH B6W
JLIXUH /JHV pWDSHV GH PHVXUH GRXWHUPQIDHHKW Gt
DpULHQQH
J)LIXUH 9DULDWLRQ GX SRXUFHQWDJH GH JHUPLQD
JUDLQHWLGP JURV LMY/ IRQFIWHRQ GHV FRQFHQWUDWLRQ
YJLIXUH 9DULDWLRQ GX SRXUFHQWDJHVGH JHUPLQ
JUDLQHV GHB6WLSDJURVLWY SXQJHQV HQ IR[QFWLRQ GH




YLIXUH 9DULDWLRQ GX SRXUFHQWDJHHGH JHUPLQ
JUDLQHV GH 6WLSDJURVLWY SXQJHQV HQ IRQFWLRQ Gl
JLIXUH 9DULDWLRQ GH OD JHUPLQDWLR@VTXRWLGL]
JUDLQHV GHB6WLSDJURVLWY SXQJHQV HQ IRQFWLRQ GH
YLIXUH 9DULDWLRQ GH OD JHUPLQDWLRBVTXRWLGLI
JUDLQHV GH 6WLSDJURVLWY SXQJHQV HQ IRQFWLRQ Gl
JLIXUH 9DULDWLRQ GH OD JHUPLQDWLR®VTXRWLGLI
JUDLQHV GH BWLSDJURVLWY SXQJHQV HQ IRQFWLRQ Gt
JLIXUH 9DULDWLRQ GX WHPSV PR\HQ GBIHMIUPLQDWL
GH 6WLSDJURVLWY SXQJHQV HQ IRQFWLRQ |GHV| FRQFH
JLIXUH 9DULDWLRQ GX WHPSV PR\HQ GOIHMUPLQDWL
GH 6WLSDJURVLWYV SXQJHQV HQ IRQFWLRQ |GHV| FRQFH:
JLIXUH 9DULDWLRQ GX WHPSV PR\HQ GBIHMIUPLQDWL
GH 6WLSDJURVLWY SXQJHQV HQ IRQFWLRQ |GHV| FRQFH
YJLIXUH 9DULDWLRQ GH OYLQGLFH GH GHUPLQDWLR
BWLSDJURVLWY SXQJHQV HQ IRQFWLRQ HGHV| FRQFH
BWLSDJURVLWVSXQJHQV

YJLIXUH 9DULDWLRQ GX OTLQGLFH GH GHUPLQDWLR
BWLSDJURVLWY SXQJHQV HQ IRQFWLRQ GHVY FRQFHQW L
YLIXUH 9DULDWLRQ GX OYLQGLFH GM GHIUPLQDWLF
BWLSDJURVLWY SXQJHQV HQ IRQFWLRQ GHV FRQFHQW!L
JLIXUH 9DULDWLRQ GH OD YDOHXU GH HHURLQDWL]
BWLSDJURVLWY SXQJHQV HQ IRQFWLRQ GHVY FRQFHQW L
YLIXUH 9DULDWLRQ GH OD YDOHXU GH HHURLQDWLI
BWLSDJURVLWY SXQJHQV HQ IRQFWLRQ GHV FRQFHQW!L
YJLIXUH 9DULDWLRQ GH OD YDOHXU GH HHURLQDWL]
BWLSDJURVLWVSXQJHQV HQ IRQFWLRQ GHV|FRQFHQWU
YLIXUH 9DULDWLRQ GH OD ORQJXHXU PRIHQQH GH O
/0) GH 6WLSDJURVLWVSXQJHQV VRXV ODHIIHW|GHV FR
JLIXUH 9DULDWLRQ GH OD ORQJXHXU PRVHQQH GH O
/0) GH 6WLSDJURVLWY SXQJHQV VRXV QIH/IIHW GHV FI
JLIXUH O9DULDWLRQ GX OD ORQJXHXU PR\HQQH GH OFL
/0) GH BWLSDJURVLWY SXQJHQV VRXV ®@THIIHW GHV FI
YJLIXUH 9DULDWLRQ GH OD ORQJXHXU PRIHQQH GHYV
BWLSDJURVLWY SXQJHQV VRXV OfHIIHW GHV FRQFHQW
YLIXUH 9DULDWLRQ GH OD ORQJXHXU PRIHQQH GHYV
BWLSDJURVLWY SXQJHQV VRXV OJHIIHW GHV FRQFHQW
JLIXUH 9DULDWLRQ GH OD ORQJXHXU PRIHQQH GHYV
BWLSDJURVLWY SXQJHQV VRXV OfHIIHW GHV FRQFHQW
YLIXUH 9DULDWLRQ GH OY,QGLFH R® ®HRWOpPpUDQFH

FRQFHQWUDWLRQV GH =Q&0 FKH] 6 WLSDJURVLYV

VV SXQJ

YJLIXUH 9DULDWLRQ GH OY,QGLFH R®
FRQFHQWUDWLRQV 3E&O FKH] 6WLSDJURVL

HR\O
V S

pUDQFH
XQJHQ\

YLIXUH
FRQFHQWUDWLRQV GH 1L&0 FKH] 6WLSDJU

9DULDWLRQ GH OfY,QGLFH B® ®&HRWD

VLW

pUDQFH
V SXQJ







ILVWH GHV WDEOHDX]|

/LWUH 3DJ

H
7TDEOHDX VI\VWpPDWLTXH GH GULQQ
7TDEOHDX &RPSRVLWLRQ FKLPLTXH HW GLJHVWLELO

7TDEOHDX O9DOHXUV pQHUJpWLTXHV VDLVRQQLQUHYV

7TDEOHDX 9DOHXUV D]IRWpHV VDLVRQQLqQUHV

7TDEOHDX &ODVVLILFDWLRQ SpULRGLTXH GHV pOpPH

7TDEOHEBXODVVLILFDWLRQ GH TXHOTXHV PpWDX[ ORXUG
OHXU WR[LFLWp $GULDQR

7TDEOHDXY FDUDFWpPpULVWLTXHYVY SK\VLFRFKLUPLTXHV G’

7DEOHDX] $QDO\VH GH YDULDQFH $129% |j XQ IDFW
FRQWU{OpV GHV GplpUHQWY SDUDPgqWUHV SK\VLRORJL

7TDEOHDX] $QDO\WH GH YDULDQFH $129% |j XQ  IDFW
FRQWU{OpV GHV GplpUHQWYV SDUDPqQWUHV PRUSKRORJ




/ILVWH GHV DEUpYLDWLRQV

3SP SDUWLHYV SDU PLOOLRQ
$129% O DQDO\VH GH OD YDULDQFH

)*3 /EBRXUFHQWDJH GH JHUPLQDWLRQ ILQDO
0'* /D JHUPLQDWLRQ TXRWLGLHQQH PR\HQQH
0*7 /H WHPSV GH JHUPLQDWLRQ PR\HQQH

* JYLQGLFH GH JHUPLQDWLRQ ,*

9* /D YDOHXU JHUPLQDWLYH






,1752'8&7,21

/D TORUH GT$0JpULH HVW WUQV UIGRK H O3V L\HIX UBVL RPG
GIHVSqQFHV ERWDQLTXHV OD IORUH VDXOYIpHQH & RGER\P HIY MY
O7$0JpULH HW DYHF HOOH OTHQVHVEDHR BKHO BHIULT N HQ B
YDULPWpP GH VHV HW%WRFFHIVDODWXUHOOHYV

/IH 6DKDUD RFFXSH SOXV GHV WURLWOXDJULWYV /E8HF R
IORULVWLTXH GH VD SDUWLH VHSWHRMNWLVRIODIORHQ HE/AW HH
LUUpJIX&KHKPD HW DO

/H '"ULO@WLSDJURVWIHWSXQIH@BRDFpH YLYDFH VSDVPR
WRXW OH 6DKDUD HW SHXW V{pWDOHU SWHWTFQIDHX [G R @K Y
HQVDEOpPHY FTHVW XQH HVSQqFH WUQqM DS VEEHY jVOVB 93
KRPRJGQHV VIpWDODQW VXWBHRY NWUDDFHY LPPHQVHYV

/D JHUPLQDWLRQ HVW XQH SpULRGH WWDIQYH WKIP W D
OfpWDW GH YLH ODWHQWH PDQLIHVWSOXG B WLIHSQ HWH G\
FHOOX®DLWRIQ 6HORQRW  OD JHUPLQDWLRQ SKDVH SUF
OD SODQWH DVVXUH OD QDLVVDQFH G MQHQMHXQEHS B8 L
UpXQLRQ GH FRQGLWLRQV H[WpPULHXUHVHWYBDDWBARSpI
6ROWQHU

/H SUREOqPH GHV VROV FRQWDPLQpPV HVW BPMRXUC
PPHUJHQWYVY /HV PpWDX[ ORXUGV WHOW TRH PLHQ BORWEO I |
QH SHXYHQW SDV rWUH ELRGpPJUDGpPV HW G RO GHI ID\WRLQIX
SPULRGHV /IDFFXPXODWLRQ GHV PpWDX|[ CBRUUFXW I&D Q/\X |
JHUPLQDWLRQ GHV SODQWHV HW H ORUR ISV\KDNQ Ellp GIHDK 15 OB
HW DO

/H SUpVHQW WUDYDLO D SRXU RE NHNVFRRLQ FCHIQ WD O XWH R
PpWDX[ ORXUGV VXU OD JHUP LEQWMAIRIQY BWHW LM BXQBINQA/H '



3557, (

6\QWKQqVH ELEOLRJL
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWIUH
/H 'ULQQ
'"HVFULSWLRQ JpQpUDOH GX 'ULQQ

BWLSDJURVWLVOH XQLIH@®Y HVW XQH HVSqFH GH SODC
OD IDPLOOH GHV 3RDFHDH HW GX JHQQH WDSIYDURYRRYV
YDVWHV SKWXUHV KRPRJGQHV HW DERQGD QMWHE XG DR\ @ 2\
HW UHSUpPVHQWH XQH SODQWH IRXUUDJq&B R PCIRAPN DIV
TX XQH FpUpDOH QRQ QpJOLJHDEOH SRXU QVRRLIMNQY\LY\WE
GHQVHV DX[ IHXLOOHV SLTXDQWHYV H DWHWHM REQ @ DV \H Y/
EODQFKHV HW SOXPHXVHV



*pPQpPUDOLWpPV VXU Ol GULQQ

&KDSLWIUH

&THVW XQH SODQWH YLYDFH WUQV UREXW WHX LOEOSDW V
WUQqV ULJLGHVY HW UDLGHV ILQRXOPW\VSHTX DWW 8 \H \V G5 Bl P\
VRXFKH VRXWHUUDLQH 6RQ UpVHDX UDH QML VBN SHHHUX WF ISH
LQIORUHVFHQFH HVW FRPSRVpH GH SBWLIWDV LPG LG/ X 6 A REX
GXQHV (OOH VH WURXYH SUpVHQW S D UMNWRXWHRX BDH® DH\D
VRXYHQW HOOH FRQVWLWXH GH YDVWHV VOH $ 5 KD KR PIRV
VIpWDOHU MXVTXIDX[ UpJLRQV VWHSSLTRHW IS8 GWVDE W H
$YULO &DP(1+0%$ $ <28&() )

JOHXU GX GULQQ 3DQLFXOH HQ IUXLW

JLIXUMHOHXU SDQLFXOH AWML $DX U\WR VGKL G SXQIHQ V



*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

1RPHQFODWXUH
6RXV IRUPH G KHUEDJH OD SODQWH HVW QRPPpPpH

HQ DUDEH DLQVL TXH © 7TRXOORXOW 2 HQ WRDWPHRH KGN J WWIDL
HOOH HVW QRPPpH HQ DUDEH © ,RX0O 2 HWOBDEG XVODRDHK®& NU
HVW pJDOHPHQW X$VEAHYD HHQVIDOQoDLYV

6\VWpPDWLTXH

509JQH 30DQWDH

6RXV UqJQH 7UDFKHRELRQWD
"LYLVLRQ 0DJQROLRSK\WD
&ODVVH /LOLRSVLGD
6RXV FODVVH |&RPPHOLQLGDH
2UGUH &\SHUDOHV
)DPLOOH 3RDOHV

6RXV IDPLOOH |$ULVWLGRLGHDH



https://fr.wikipedia.org/wiki/R%C3%83%C2%A8gne_(biologie)
https://fr.wikipedia.org/wiki/Plante
https://fr.wikipedia.org/wiki/Sous-r%C3%83%C2%A8gne
https://fr.wikipedia.org/wiki/Tracheobionta
https://fr.wikipedia.org/wiki/Division_(biologie)
https://fr.wikipedia.org/wiki/Magnoliophyta
https://fr.wikipedia.org/wiki/Classe_(biologie)
https://fr.wikipedia.org/wiki/Liliopsida
https://fr.wikipedia.org/wiki/Sous-classe_(biologie)
https://fr.wikipedia.org/wiki/Commelinidae
https://fr.wikipedia.org/wiki/Ordre_(biologie)
https://fr.wikipedia.org/wiki/Cyperales
https://fr.wikipedia.org/wiki/Famille_(biologie)
https://fr.wikipedia.org/wiki/Poales
https://fr.wikipedia.org/wiki/Sous-famille_(biologie)
https://fr.wikipedia.org/wiki/Aristidoideae

*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

JULEX $ULVWLGHDH

*HQUH BWLSDJURVWL

S509JQH 30DQWDH

(VSqFH BWLSDJURVLWY SXQJHQV



https://fr.wikipedia.org/wiki/Tribu_(biologie)
https://fr.wikipedia.org/wiki/Aristideae
https://fr.wikipedia.org/wiki/Genre_(biologie)
https://fr.wikipedia.org/wiki/Stipagrostis
https://fr.wikipedia.org/wiki/R%C3%83%C2%A8gne_(biologie)
https://fr.wikipedia.org/wiki/Plante

*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

7TDEOHDX VI\VWpPDWLTXH GH GULQQ
&DUDFWpPpULVWLTXH IORULVWLTXH
ORUSKRORJLH GH OTHVSqgFH

/IH F\FOH YpJpWDOH GH p'ULQQT GXUH WV RAXRNHV ROIL
VHPSHUBMWLS@WHRYVLHWYWE X ODHQFWpULVpPH SDU GHV IHXL
SLTXDQWHYV
UDFLQHV WUgQV ORQJXHV HW WLJHV DWWHLJQDQW XQ PqW

/D JHUPLQDWLRQ GX H'ULQQYT VH IDLW jXU&f RERQVDG
(OOH HVW FDUDFWPpPULVpH SDU GHX{ SSREMRGIADWH MIMHX QH
$YULO j -XLOOHW

/D WLJH

6RQW UDLGHV ILQHV HW SLTXDQWHYV | IOM HMRIUW AUW p
/JHV FKDXPHV SHXYHQW VXSSRUWHYV GHWQWpBKN UHXH/ @Y KLDP
UpDSSBWYDEW/$+ HW DO

/HV IHXLOOHYV



*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH
7UqV ULJLGHV UDLGHV ILQHV HWVSHTDXDR®QY H\H\V C Bl UW
G XQH VRXFKH & R®¥WHUUDLQH



*pQpUDOLWpPV VXU OH GULQQ

&KDSLWUH

(cl'aprés Ozzendn, 19823) .
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWIUH
JLIXUH ORUSKRORJLH JpQpUD O6WG $ID BBRFDBPWOKE D p UL

/HV LQIORUHVFHQFHYV

6RQW FRPSRVpHV GH SHWLWYV pSLV VHFEBODPERXY Rt
*UDPLQPHVY HOOHV QTRQW SDV OfDVSHFW GIX@WpHMW XH J

5DFLQH

'HV UDFLQHV DGYHQWLYHV ELHQ GpYHORSSmNMW IBYUR »
FRQWUDLUHPHQW j OD SDUWLH DFHILEBD @D FRXEFKSDG W MD\
GH ILOHW

%LRORJLH

/D FURLVVDQFIWIpSpPWDRWH. WMOSKFISIQMQFLSDOHPHQW
OH VWDGH GH UHSURGXFWLRQ V pWHQG LG @B U L\DH B B QF-
G HQYLURQ PRLY /D SODQWH SRXVVH OyPRFUOGIDQNEGI
FRQGLWLRQV G KXPLGLWp GX VRO WUQV GpIDYRUBEWHYV
YDULDEOHV /D JHUPLQDWLRQ HVW FRP SO qWmnH PMRS pLLLDKW
RSWLPDOH pWDQW GH f& HQ WURLV WRXPUGH jJAHRWID \
G HQYLURQ 8QH IRLV TX LO D JHUPp O WOIWLE HWHXWF



*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH
wuqV UDSLGH SRXU FRPSHQVHU OH GHD LEPLHWHI Y DXL GH VG
VDEOH TXL D WHQGDQFH j HQWHUURBUK¥RQ GWHANV U P LLQMHAL (
FRQVWDPPHQW UHQRXYHOpPpHV

-~ PDWXULWp OH V\ 6WLSDJURV V pWHQG ODWpUDOH
UD\RQ GH SOXV GH P DXWRXU GH OD SOPQMWHDLAW VDE
VXU WRXWH OHXU ORQJXHXU G Re pPHQYPXFL |DFL®DRMOD/G
OH SDVVDJH GH OD UDFLQH j WUDDW VXQHVSIUDY DY WH
GIDEVRUSWLRQ GH O KXPLGLWp GX V[pURWKH H[W UGHSW [
HVW XQH VWUDWPpPJLH HIILFDFH HAR G HEWRMMR § HO O CGSADHD ® R/®H\
OD VHXOH SODQWH VXU GH JUDQGHVY pWHQGXHY HW SHXW

OrPH VL OD SODQWH 'SUHVVLRQ HOOH QH WROQqUH S
HW ORQJXHV SHUWXUEDWLRQV &HWWH \WMVBQFHVPEQW XY B
DLQVL O LPSODQWDWLRQ G XQ FSVDPPF W\SLTXH GHRXHVMW
VDKDULHQQHV



*DQpUDOLWpPV VXU OH GULQQ

&KDSLWUH

&HWWH HVSgFH SHXW FRQVWLWXHU GHV [&ULITXH®H
SgO QRWDPPHQW ORUVTJI&KRX GX HW 7ULE OHV ODUYHV
QRXUULVVDQW HW OHV DGXOWORXOGL *RWpJHDQW HW V \
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*DQpUDOLWpPV VXU OH GULQQ

&KDSLWUH

J)LIXUH (WDSHV GH FURL 6WLSDJURVLWWYDERBIHG N
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

(FRORJLH GH OTHVSgFH

6WLSDJURVIHVW SDUWLFXOLqUHPHL DX VDEOH{SHUR DK,
VWDELOLVp RXI DVVpFKpVWH DULGHYV (OOH DSSJ\S\VYH pJC
'DQV OD \DFL OH 'ULQQ VH UHQFRQWUH SOXW{W \GIDEXVHO I
WUDQVSRUWpDp SDI3DQLFXP V SUplgUH OHV VDEOHYV DOOXYI
RXHGV

&HWWH HVSqFH HVW SUpVHQWH VXUV®KDDULRQHM GO
6DKDUD RFFLGHQWDO ODXULWDQLH $OXWLBX TRQHEQLAHUL
,UDQ 7XUNPpPpQLVWDQ $IJKDQLVWILQYL HQ , 5 0%$,5RQVLC

SDUFRXUV HQ $OJpULH

6WLSDJURV HVW XQH HVSgFH SOXV UpSDQGXH GH WR
(OOH IDLW SDUWLH GX SD\VDJH VDKOD LAHR)L Q®WHi W H DWHRG
XQH HVSqFH SVDPPRS\OOH
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

8VDJH

&HWWH HVSgFH MRXH XQ U{OH LPSRUWDRWVGDBE&VOOD
IORUDLVRQ LO V IRXU SRXI&DPp( HW DXWUHV KHUELYRUH
FRPPHPRXV HW VDXYDJH JD]H /H JUDLQ HVW pJDOHPHQW |
FRPPH FH3DQLFXP V SRXU XWLOLVDWLRQ KXPDLQH HW
OHVTXHOV LO D OD PrPH 2UJH FRI /HV IHXLOOHV WHI HVV
GHV FRUGHV VHUYDQW VXUWRXW j IDEUD TXGQEHHV H/QW I
XWLOLVpPH HQ PpGHFLQH FRQVW CPDX[ G H LQGLJ HMODUIRC
OFLFDW G SOI /HV SDUWLHYV DpULHQQHV GH FHWWXGSO®®
O DFWLYLWp D6WLSDJURV D pJDOHPHQW XQ U{OH SRWHQ
SUpYHQWLRQ HW O DWWpPQXDWLRQRGEWLROQHWN GH QDPDW
DLQVL TXH OD UHVWDX ORXOGL * /D SDUWLH DpULHQ
BWLSDJUR' HVW DXVVL XWLOLVpH SDU PDFSDBWRRQ CGHW W
GIHVWRPDFE HW OHV LQGLJHVWLRQV 6V G KKPHWMLR/@ HO/M\
QRPDGHV XWLOL6WLSDJURV SRXU OD FLFDWULVDWLRQ G
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH
WLVVDJH GHV FRUGHV DORUV TXH OHWLGSIFW B XUNVQGIHD\E Wlp
ILOHWYV *DEULHOLL HW DO

/IHV JUDLEMVSOBHURVLWRQSX®EWEQY DX PRLV GH ODL H
SRXU IDLUH XQH IDULQH DSSHOPpHHNEO$BX0BPDREUDHYOWRU L
6WLSDJURVLWRQIW XIWHOLVpHY SRXU OD FLFDWDUWXKW L R/GE
UKXPDWRwWGH HW PpODQJpHV DYHF ONYXXH®HSRXHV OWWNVJ B
PXVFXODLUHV HW pJDOHPHQWRRXHWWODPDUWKULWH UKXPDYV

, QWpUrwv GH OTHVSqFH
, QWpUrw SDVWRUDO

/H 'ULQQ FRQVWSODQWHY HVVHQWGURPL GX IDLW GH |
JUDQGH IUpTXHQFH GH \WpFKF HW GDSSp' TXL SHU®XUH
JUDQGH SDUWLH GH OfDQQpH (OOH HVVW RPURHGHE \X QIO
GLVHWWH R O DQLPDO FRQVRPPH SUHNTXH WFFKDXIPBID S
(OOH SHXW rWUH FRQVRPPpH VgFKH SUHYFXIHREHVO XKW YH
pJDOHPHQW VRXV IRUPH GH IRXUUDJH JURVVLHU 2YLQV &


https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin

*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

(Q $0JpULH GDQV OHV JRQHV VDKDULHQ(6WLSDHV R\LH
SXQ. FRPPH DOLPHQW JURVVLHU j WRXWEBHWYOBN AID/OQ.
OTLQWHUGLFWLRQ GH IDXFKHU L ODH® MV FRUPLA HIUTRXUDYMLOM QF
IRLQ

,QWpUrwW pFRQRPLTXH

6WLSDJURVLMWWS X®WL®OQVpH FRPPH EULVH YHQW | LPP
6HV VHPHQFHV VRQW FRPHVWLEOHYV
8QH pWXGH TXDQWLWDWLYH HW T&WOS D/IDIWRIMLHV K GODRF
SRUWDQW VXU OD GpWHUPLQDWLRQ GHp@®P Y PODOIXW K X T
6WLSDJURVLMWWSRQJIJSQDQWH OD SOXV IUpTXHQDV N HX}OWH P
VXU GH JUDQGHV pWHQGXHV GDQV OHV HWRH EBRPSWMHYV
GLVSRQLELOLWpP SHUPDQHQWH FTHVWWHXQHO®HV FRONY
DOLPHQW H[WUrPHPHQW SUpPFLHX[ GX ODLWpEKHYHEVYR QI
DSSpWLELOLWpP SHQGDQW O®HFKMIXH\8pWQRGH GH OTDQQ

SKDUPDFRSpH WUDGLWLRQQHOOH
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

/D SDUWLH DpULHQQH HVW XWLOLVpMLNQ QEHp\F BSRW UR |
FRQVWLSDWLRQV HW OHV PDX[ G HVWRPDF

+DELWDW

'DQV OHV JRQHV VDKDULHQQHV OH 'ULQ® W KDW®WL WIIW
SUPpFDLUHVY DSSHOpHV =ULED

/H 'ULQQ PRQWUH XQ UHFRXYUHPHQW SOXV SERVH |
IDLEOH HQ KLYHU 6D ELRPDVVH YDULHFWBUH NQ GBXRDW

NJ2XDl $O0JpULH VHV YDOHXUV QXWULW L YOHRW VRHW Got
FXOWXUH HW VD YDOHXU pQHUJpWL T XTHK H \GWR XSUD O \p QR 16}
GLJQUHQW PRLQV ELHQ /D FKDUJH DQQXHDGH G XQ@QG2RP
FRQWUH GH i K $ FKHPDJLWDQLH

9DOHXU QXWULWLRQQHOOH

0DOJUp GHV FRQGLWLRQV GpVHUWLTXHV FERWQBNJIQ
UHVVRXUFHV IRXUUDJqQUHV GHV YDOSUNPNL DKWY WRRWQ H
DVVXUDQW XQH GLVSRQLELOLWp DOLPHQWXBILUGRBHYWDLO}
VDXYDJH
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH
ITpWXQ&H (G B$ VXU OHV YDOHXUV VDLVRQQLqUHV GH

FRQFHUQDQW OD GpWHUPLQDWLRQ GH B DHRDWLQYH DO}
PDWLQUHV D]JRWpHV WRWDOHV 0$7 BpWRRGFHODX®HR VH
FRPSRVLWLRQ GHV SDURLV 1') $') $'/ HW GWHWOBKp QR
PPWKRGHV GH UplpUHQFH D GRQQX OHM pM X %6 WIHVEDS & U
GHV HVSQFHV YLYDFHV DSSRUWpHV VEH OD G& WsH8 P HQ\D WH
OD 02 602 8QH DQDO\VH D pWp HAKDRMXAPHO RRY OSDW FC
HQ]\PDWLTXH j OD SHSVLQ&+FHOOXODVH WDEOHDX
9DOHXU QXWULWLYH pQHUJpWLTXHV HW D]JRWpHYV
'IDSUQV OTpWXGH GH %28%/ VXU ODLERPSRAYL @ L
YLWUR @ GHV SDOPHV VgFKHV SpGLFIXGOHEH 394(0 0% HHV
+8*8(1,1 VXU &RPSRVLWLRQ FKLPLTXH HW GLJHVWLEL
7DEOHDX &RPSRVLWLRQ FKLPLTXH HW GLJHVWLELOLWp
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*pPQpUDOLWpPV VXU OX

&KDSLWUH

I GULQQ

annuelle

MM | MO MAT |CBW |[NDF | Phénols | SMS | SMO

(%MS) | (%MS) | (%MS) | (%MS) | (%MS) | Totaux | (%MS) | (%MS)
Eié 8.02 0198 |3.83 4419 7443 0.8 2937 | 2752
Automne | 7.18 9282 | 407 |4340 |73.11 |0.64 3055 | 29.41
Hiver 7.58 9242 3,76 | 4195 |70.60 |0.60 2928 | 28.46
Printemps | 8.11 92.14 |5.69 |4140 |7148 |059 31,96 | 31,25
Moyenne | 7,72 92,34 | 4,34 | 42,74 | 7241 |0,60 3029 |29,16
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

7TDEOHDX 9DOHXUV pQHUJpWLTXHY VDLVRQQLqUHYV

EB ED EM kl kmf UFL /| UFV/kgMS
(kcal/kgMS) (kcal/kgMS) (kcal/kgMS) kgMS

Eté 4281.32 1725,42 1401,86 0,54 0,43 0.45 0,34

Automne 4278.32 1747.82 1420,52 0,54 0,44 0,45 0,34

Hiver 4283.92 1767,59 1440,77 0,54 0,44 0.46 0,35

Printemps 4298.03 1873.,63 1520,07 0,55 0,46 0,49 0,38

Moyenne 4285,40 1778,62 1445,81 0,54 0,44 0,46 0,35

annuelle
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*PQPUDOLWPYV VXU OH GULQAQ

&KDSLWUH

7DEOHDX 9DOHXUV DJRWpHV VDLVRQQLQUHV
PDIA MOF PDIMN | PDIME | PDIN PDIE
(gkgMS) | (g/kgMS) | (g’kgMS) | (gkgMS) | (g’kgMS) | (g'kgMS)
Eté 11,90 380.62 12,26 35.40 24.16 47.29
Automne | 12.65 383,76 13.04 35,69 25.69 48.34
Hiver 11,70 389,61 12,05 36,24 23,75 47.93
Printemps | 17,69 400,37 18,23 37,24 35.93 54.93
Moyenne | 13,49 388,59 | 13,90 36,14 27,38 49,62
annuelle
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&3, 7Y

* KIK5$/ ,7K6 685 / $
*(50,1$7,21
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*PQpUDOLWPV VXU OD *HUPLQDWLIRQ

&KDSLWIUH
'pILQLWLRQ GH OD JHUPLQDWLRQ

/D JHUPLQDWLRQ VH GpILQLW FRP P HF® ROHNSKQ QRPIYC
OHV UpVHUYHVY GH OD JUDLQH @
/D YLH LQGLYLGXDOLVpH GHV JUMPLSDHM HF RGP B Q F$HO(
OXL D GRQQpH QDLVVDQFH HW %HQWHWPLQH SDU OD JHUP
/D JHUPLQDWLRQ HVW XQ SURFHVVK\ GRODWOREY (
VHPHQFH HW WRXW OH GpEXW GHHQDWWURLVVDQFH GH OD
O®BP®RIDON OD JHUPLQDWLRQ GIXQH VHPHQFH HVW
SHUFH OHV HQYHORSSHV RX V{LO V{DJLPX OGH ¥@ PHPRELAR
VIDOORQJHU
3K\WLRORJLH GH OD JHUPLQDWLRQ
/D ILJXUH PRQWUH WURLV pWDSHYV
/D 3KDVH GJLPELELWLRQ
2X OD SKDVH FRUUHVSRQG j XQH IRU®HX QW (g D P NDIWL
GH OTLQWHQVLWHOOHWSHWD @IBOHJHPSOLTXH XQ PRXYHPHQ
VHQV GH SRWHQWLHOHRSNILPXH GpFURLVVDQW
/D SKDVH GH JHUPLQDWLRQ
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&KDSLWIUH

2X OD SKDVH © VWULFWR VHQVX ® HS W DIGEQ & HRHAW B/
QH UHIOgQWHQW j XQH PRGLIDFOMDINR X RWWIKBRBYHTKHMW F
SDU XQH VWDELOLVDWLRQ HW GH BYP®HWQQHMWp HBDSLHD\
UHODWLYHPHQW EUQYH i K HW \WUTDGEFLKRGYGIH DRYRIFVOGE B P\
VPpPLQBMPOHU HW DO

/D SKDVH ,,,
&DUDFWpULVpH SDU XQH UHSULVH GHLBMDEWRUBD V¥ RRY R
GTR[\JgQH HOOH FRUUHVSRQG j XQ SURFBXVXVODBHWEUR
+RSNLQV
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Quantité d'eau absorbée

Temps

| !
| |
| |
| |
! !
——
1: La phase dimbibition.

2 : La phase de germination sensu stricto.
3 : La phase de croissance.

JLIXUH &RXUEH WKpRULTXH G LPELELWLRQ G XQH

/IHV SDUDPqQWUHYVY GH JHUPLQDWLRQ
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*PQpUDOLWPV VXU OD *HUPLQDWLIRQ

&KDSLWIUH
/H SRXYRLU GH JHUPLQDWLRQ
&THVW OH SRXUFHQWDJH GHV VHRKQGANL EQ$ DEH\V
IDYRUDHHIOHOHU HW DO
/D FDSDFLWp GH JHUPLQDWLRQ
&THVW OH SRXUFHQWDJH PD[LPDOWGR Q\H BHRQRHW \J
GRQF LQGLVSHQVDEOH GH SUpPFLVHU GHW PRAPGHLQNF HR/QWVRIY|
j JHU P&RIP H
/D YLWHVVH GH JHUPLQDWLRQ
&THVW OH WHPSV QpFHVVDLUIRXY BBWHQHY VHR
FDSDFLWp JHDPRUQDWLNBOH HVW FDOFXOpH SDYEERV)GLF
LOD]OLDN
&RQGLWLRQV GH OD JHUPLQDWLRQ
/D JHUPLQDWLRQ Q HVW SRVVLEOH TXHOWAY XEGHW
LOQWULQVGTXHV HW OLpHV j O pAWD\G \GH XOHV WHP HH@F H D © SR/
DPELDRWVRW
/JHV FRQGLWLRQV LQWULQVgTXHY GH OD JHUPLQDWLR
/D PDWXULWp GH OD JUDLQH
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&KDSLWUH
2Q GLVWLQJXH GHX[ pWDSHV GDQV OD PDWXUDWLF

/D PDWXUDWLRQ PRUSKRORJLTXH
(OOH FRUUHVSRQG j OD PLVH HQ SOD FH BIHYHp @ P H@W
JUDLQH QH SHXW SDV HQFRUH JHKRKE HISWHW FHWWH PDW
/D PDWXUDWLRQ SK\WLRORJLTXH
(OOH HVW FDUDFWpULVpH SDU M EQ M\ ) YOHDQ ZWHLRAQ
OLKRXE HW DO
/D GRUPDQFH
'DQV FH FDV OHV LQDSWLWXGHEU)\P@ HWUPRQDWILV
YPULWDEOHV&BERNPRRWHNWW DO
/HV FRQGLWLRQV H[WULQVQTXHVY GH OD JHUPLQDWLR
'LYHUV IDFWHXUV GX PLOLHX W88 AWHSOIHRXV @D
FRQWU{OHQW GTXQH PDQLQUH SUpFLVH FOIV JBBWHXDW L
SDV IDLUH DEVWUDFWLRQ GHV+RSWMUEBY FDU LOV LQWHUIp
/THD X
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/H SDVVDJH GH OD YLH UDOHQWILIH|j ®QHYLPEDEWWY
WLVVXV GH VHV VHPHQFHV /THDX GYLMELEXWMLR D QGRL W W
H[FqW%LQHW

/D OXPLqUH

6HO@BU HW DO GHV JUDLQHV RQW XQH SKRWRVHC
VRQW j SKRWRVHQVLELOLWp QpJDWLYH HW VRQW LQGLI

JTR[\JqQH

$X IXU HW j PHVXUH TXH OD W HQ XU PHI@ \M B XO @ HYW
UHVSLUDWRLUH FURLW FH TXL HQWUD LI K Q&HDE BIRIQQ W
LQGLVSHQVDEOH DX GpURXOHPHQW GHV PhBEWRRQWW H

/D WHPSpUDWXUH
'S B@QVHW DOOD WHPSpUDWXUH VWLPXOH OHV DFW
OD YLWHVVH GH JHUPLQDWLRQ /D WHFSH Y DOVDHUPHE U RJID +
TXDQG OD WHPSpUDWXUH VIpOqYH OB H pWDE FDGIS\RAHN UG
UHQGHQW OD JHUPLQDWLRQ LPSRVVLEOH
/JHV W\SHV GH JHUPLQDWLRQ


https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin

*PQpUDOLWPV VXU OD *HUPLQDWLIRQ

&KDSLWIUH
/HV SODQWXOHV SHXYHQW rWUH UHWUWURRS pEIVV pi
HVYVHQWLHOOHPHQW VXU OD SRVLWLRQ S USLD/NRSTIM¥ @ 5D & |
6RPH &H VRQW
/D JHUPLQDWLRQ pSLJpH RX SKDQpURFRW\ODLUH
/D JHUPLQDWLRQ VHPL K\SRJpH
/D JHUPLQDWLRQ K\SRJpH RX FU\SWRFRW\ODLUH
&HUWDLQV DXWHXUVPARYEQ XD @WYV\WROPXHGWOBGH >
IRQGDPHQWDX[ TXL VRQW OHV JHUPLQDWQRQIHPBLQDHW L
VHPLK\SRJpH j XQH JHUPLQDWLRQ pSLJpH
/D JHUPLQDWLRQ pSLJpH
'DQV FH W\SH GH JHUPLQDWLRQ FRPPRW\®QBRGYpp BB
GH WHUUH /D SDUWLH DpULHQQH G HHO 5 ISV IKQS\RFGRH VBHHF F
VRQ H[WUpPLWp GH GHX] FRW\OpGRBV DX \G B\ q@X%
G DWWDFKH GHV FRW\OpGRQV SUHQQHQMH QBLWRNMHEH V)
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Germination Germination
épigée hypogée
Hypocotyle \ <+—Plantule
Sol \
. ll> r Il> 1 / Epicotyle
t Pl Poils/' 1 Poils
Graine Radicule racinaires T

racinaires

JLIXUHD JHUPLQDWLRQ pSLJpH NXPDU

(Q IRQFWLRQ GH O DVSHFW GHV FRW\OpGRH\SHXMNQS\O b
VXEGLYLVPHY HQ WURLVWRPHURLYMW QIOXHIITHW
/JHV HVSQFHV j IHXLOOHV FRW\OpGRQQDLUHV IROLDFp
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/IHV FRW\OpGRQV VH SUpVHQWHQW VRXVQX@HVHRGPIHC
QHUYDWLRQ &HWWH VWHJXBWNKQHN BBXQB FpHUPHVO BV GH
O HPEU\RQ WRXMRXUV HQIHUPp VRXYHQW OCDO@\% FOHNVW Q WKH
G DOEXPHQ WRXMRXUV SUpVHQWH GDOQNMHRABWIHR GH, QUD
FHWWH VRXUFH G DOLPHQWDWLRQ V pSSOYRXENRXHIWY RWD @
HQ FH PRPHQW FRQWULEXHU j O DOLPHQWIIMWNVRGXEX MF
SDUIRLYV
/| DSSDULWLRQ GHV SUHPLqQUHV IHXLOOHV SHXW rWUH DLQ
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/JHV HVSQFHV j IHXLOOHY FRW\OpGRQQDLUHYV OpJqUHF

,FL OHV FRW\OpGRQV VRQW HQ JpQ pWHDRH @ WU RKD B /X |
VRQW LQWHUPpPGLDLUHY HQWUH O H\G RRRW FOKpIBRMXW | REGIU
PSDQRXLVVHPHQW OHXU SHUVLV'\WDIXOFAR-HQXE DX SODQW X O

/JHV HVSQFHV j FRW\OpGRQV FKDUQXYV

/HV FRW\OpGRQV FKDUQXV VRQW JRQGQPH GWLRQW Ly
WUQV SHX GXUDQW OHXU H[LVWHQFH HNW O H PU V8 piH) V LHAKN
IHXLOOHY DSSDUDLVVHQW UDSLGDRMWQWXH FHOD FRRWOY B I
JpQpUDO 'MDGXEMQVEUXJ

/D JHUPLQDWLRQ VHPL K\SRJpH

'DQV FH W\SH GH JHUPLQDWLRQ OHW PRWYOWR®W VY UW
V RXYUHQW SRXU OLEpUHU OD JHPPXOH &HYpNV\BKH]GH
3DUNLDELJORRERVD/HV FRW\OpGRQV VRQW JpQpUDOHPHQW
FDGXFV

/D JHUPLQDWLRQ K\SRJpH
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'DQV FH W\SH GH JHUPLQDWLRQ O K\SRFRW\OiHGRID
UHVWHQW GDQV OH VRO / pORQJDWHRQFRW\DIGR QWO RDV C
DWWDFKH DYHF OD SDUWLH LQOMWHO®WUBLGMLODH WG DHANO F
SOXVLHXUV VHPDLQHV VRXYHQW ODVSPDWWHMHY BHLWpD!
VH GHVVQFKHQW BRPELVSDUDLVVHQW
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&3, 7Y

/(6 0K7$8;
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/HV PpWDX[ ORXUGYV

&KDSLWUH

'PILQLWLRQ GHV PpWDX[ ORXUGYV
/HV pOpPHQWY GH OD FODVVLILFDWQRQRGS KWLR®L V)RH
PpWDX[ 'TXQ SRLQW GH YXH SK\VLTXH OHHW HUPHP HQ R/p/
PpWDOOLTXHV QDWXUHOV PpWDX[ RXQGIURQ FHUWODPEQ
FDUDFWpULVpY SDU XQH IRUWH PDVV#Hs YRDG@R L TXEOWOSp U

/IH WHUPH PpWDX[ ORXUGVY © KHDY\ PMARMDBMNp L/M
WHUPH © pOpPHQWY WUDFHV BRXDO®IFAXHWM 2 FHHWWP BPXHAY Ip

LOV VH UHWURXYHQW VRXYHQW HQ WUQq% DRNHBOHWT XIDQN\H

TDEOHD&ODVVLILFDWLRQ SpULRGLTXH GHYV pOpPHQWYV Pp\
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/JHV PpWDX[ ORXUGYV

&KDSLWUH

GROUPE
1 1A

PERIODE

} Pure Appl. Chem., 81, No. 11, 2131-2156 (2008)

MASSE ATOMIQUE RELATIVE (1)

GROUPE CAS
1A
10.811

GROUPE IUPAC

1A
& NOMBRE ATOMIQUE

SYMBOLE

B Metaux [ Métalioides [y Non-métaux
B Métaux alcalins L. Chalcogénes
L. Métaux alcalino-terreux L. Halogénes
. Métaux de transition L. Gaz nables

Lanthanides
Actinides

NOM DE LELEMENT

e 4 1v8 s

ETAT PHYSIQUE (25 °C; 101 kPa)
Ne - gaz Fe - solide
Hg - liquide T - synthétique

13 1lIA 14

IVA 15

TABLEAU PERIODIQUE DES ELEMENTS

hitp:/fwww.periodni.com/fi/

18 VIIA

114 (287)

[Fl

VA 16 VIA 17_VIIA

La masse atomique relative est donnée avec
cing chiffres significatifs. Pour les éléments
qui n'ont pas de nucléides stables, la valeur
entre parenthéses indique le nombre de masse

de lsotope de I'élément ayant la durée de vie la
plus grande, Towsefois, pour les trois éléments
(Th, Pa et U) qui onl unc composition
isolopique lerrestre connue, une masse
alomique est indiquée.

Copyright © 2012 Eni Generalié

61 (145)| 62 150.36 | 63 151.96 [64 157.25 | 65 158.93| 66 16250 | 67 164.93 68 16726 [69 168.93]70 17305 [71 17497
Prm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
[PROMETHIUM| SAMARIUM | EUROPIUM |GADOLIN | ERBIUM | THULIUM | YTTERBIUM| LUTETIUM

93 (2a7)| 94 (244)[ 95 (243)[96 (2&7)}! (247)[98  (251)|99 (252)|100 (257) 101 (258) | 102 (259) (103 (262)
Np | Pu Lr
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/HV PpWDX[ ORXUGYV

&KDSLWUH

&ODVVLILFDWLRQ HW W\SHV GHV PpWDX[ ORXUGV
&ODVVLILFDWLRQ GHV PpWDX[ ORXUGV
/HV PpWDX[ ORXUGV SHXYHQW rWUH FODVVpV HQ
/JHV PpWDX[ ORXUGV VRQW GLWV ORXUGV VL OHXU GHQVL
/HV PpWDX[ ORXUGV VRQW GLWYV OpJHUV VL OHXU GHQVL)
&HV PpWDX[ ORXUGV VRQW GDQJHUHKXR GRXQUWOD WI
VHORQ © WKH VWDWHV HQYLURQQHPH QMG SR ROVHBEWRR &
FKURPH OH JLQF HW GI{DXWUHV VRQW WRWDLGNVU PR PPRR
GDQJHUHX[ SRXU OD VDQWp KXPDLQH HW GRQW r@&DHS U,
VXU Y HLO IXpH
/HV PpWDX[ SHXYHQW pJDOHP HQ WX UWUHHI IFHOADW Z8hIRABIRY WIFX E
HW &DWVLHOOHUL
/JHV ROLJR pOpPHQWY HVVHQWLHOV SRXWXEMFREQRWKRBIQT
i GHV FRQFHQWUDWLRQV QRQ H[FHVVLYHV QRWDPPHQW
OpWDX[ VDQV IRQFWLRQ ELRORJLTXH pWDEOLH WHOV TXH
/HV GLIIpPUHQWY W\SHV GHV PpWDX[ ORXUGV
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/HV PpWDX[ ORXUGYV

&KDSLWUH
"fXQ SRLQW GH YXH ELRORJLTXH RQ GLVWYQJXH

SK\WWLRORJLTXH HW WRJ[LTXH PPWDXKHWMVHQWLHOV HW Py

/HV PpWDX[ WR[LTXHV
7RXW pOpPHQW HVW WR[LTXH TXDQ® D G IH/DNF LDNE]
GYDVVLPLODWLRQ GH OfRUJDQLVPH HV \WRFIUR \Rp JOH\L \PR
VRO HVW SULQFLSDOHPHQW GXH j ®INXWWRIESDH\L DY H o \@ BI |
FH TXL SHXW DOWpUHU OHV VLWRMNVPP®DIDIYLRXHGDEWEA D W

/HV GLIIpUHQWY W\SHV GTHIIHWV GRVVIEDE®W H3H H
DQLPDX[ VRQW SUpVHQWpPV GDQV OH \WREHGMDXRXU/DXQVRF]
RUJDQLVPH GpSHQG GX W\SH GH VRO GH VAHGAR/S R@H E1LTp
SK\WLRORJLTXH GX PABDWKRUJIJDQLVPH

7DEOHDX&ODVVLILFDWLRQ GH TXHOTXHV PpWXX[ WRNMFGE V
$GULDQR

(70 3ODQWHY $QLPDX] "HQVLWp

&G 7 7
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/HV PpWDX[ HVVHQWLHOV RX ROLJRpOpPPHQWYV
6RQW GHV pOpPHQWYVY LQGLVSHQVDEOSHWR FH/MpXWD
FHOOXODLUHV HW TXL VH WURXYHQWVKXY SURQRNWYILXRQY W
&HUWDLQV SHXYHQW GHYHQLU WR[LTXHVWIRWV VXX LG
&THVW OH FDV GX FXLYUH GX QLFNH@ FGXOR R Q& X QMW D:
PLOOL PRODLUH HVW XQ ROLJRpOpPHQWDFWLRMWHGQMP DA
GpVK\GURJpQDVH SURWPLQDVH SHSWLGPDPHD BRD IMRPHH G
SURWPLQHV GHV JOXPIEG®HWDHIWW GHN) GDSVGH V

SROOXWLRQ SDU OHV PpWDX[ ORXUGV
/IH SORPE


https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin

/HV PpWDX[ ORXUGYV

&KDSLWLUH

/H SORPE pOpPHQW GX JURXSH ,9$ GX WDEOHDX Spl
J PRO SRVVQGH XQH GHQVLWp pOHYpH GH LRP GHH S
f& HW VD WHPSpUDWXUH GIpEXOOLW IHPH GIWWG BWIH @ Y WU |
GpJUDGIREUDRRW 'DQV OH VRO OH 3E SHXW VH UHWURXYHU

RX OLpH SOXV RX PRLQV IRDWNPE QW ORVOBUWLFXOHV
ITDEEXPXODWLRQ GH 3E SURYHQDQW GHV UHVQRFEDHYp D\
GpSRVpPVY VXU OH VRO VH IDLW SULQFEIS®W HPMIQRMD G DHOW
HW SOXV SUpPFLVPPHQW GDQV OHV KRHV]ROD HXEYHWQ
GLPLQXHQW HQVXLWHGBEONEWHX BWRIPRIGMXH[SOLTXH SD
TXH OH 3E HVW SHX PRELOH (WDQW SURRIFIRYDEHW HRX
K\GUR[\GHV GH IHU HW j OD PDWLQUH RUMDXILTXHR WPH C
FRPSOH[HV RUJDQLTXHV VROXEOHV HW RXEVRH WM LRROSR
ORUORW 5DVNLQ HMA\BWALMQFLSDOHV VRXUFHV GH F
VRQW OHV UHMHWY DQWKURSLTXHV ,OVOS/URXIL HHJQHQWH !
SXULILHQW OH 3E QDWXUHO HW TXL UHF\FOHQWUQHV FRP S
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/HV PpWDX[ ORXUGYV

&KDSLWUH

/H SORPE GDQV OD SODQWH
/HV SODQWHV SHXYHQW DEVRUEH H PG)Q WO RPEUJNS

GHV RUJDQHV DpULHQV RX ELHQ SDU @Y L®W FApWPOLDEVR
SDU OHV UDFLQHV GpSHQGHQW GH O D pfRIF H6@\Q V DWDL R @ G-
VRO PDLV pJDOHPHQW GH VHV FD®D¥XWIDF B H RV JUDRMLLRA,
OD TXDQWLWp GH SORPE SUpVHQWH GDQV OMYDGVSBRUW R
OTH[WpPULHXU GHV UDFLQHV YHU\ RO LGHYpUDHXKQHS XLHWUS |
3DWUD HW DO

$EVRUSWLRQ

$X GpSDIWp VHKY)WEGDQV OD VROXWLRQ GX VRO VH O

OYDFLGH XURQLTXH FRPSRVDQW O H KIXFLOID HW DOEW R X U
FRQVWLWXH DLQVL XQH SURWHFWLRQ jGX W X WIPPRHH UDHAL QI
OD YRLH DSRSODVWLTXH SRXUUDLW rWUH XQHrWBHH LF
LPPRELOLVp SDU OHV FKDUJHV QpJDVWLXUH V& H/R Q@ B UR HY
VIDFFXPXOHU GDQV OfHVSDFH OLEUHQWW IFQW EIRR[YEOHRXHH
FRPSRVpY SHFWRFHOOXORVLTXHV GHV SDURLVpWBYWpW
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/HV PpWDX[ ORXUGYV

&KDSLWUH
PDMRULWDLUHPHQW SUpVHQW GDQV ®RBRIRBIOROQY/ \S piQi W UT
OTHQGRGXHPHW 7HPSOH
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&KDSLWUH
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/HV PpWDX[ ORXUGYV

&KDSLWUH
JLIXUH&ERXSH WUDQVYHUVDOH GH OD UDFLQH DYHF OH
VIPSODVWLTXHV H\WRBEBWR FOWDDWLTXHYV

7R[LFLWp GX SORPE

/D WR[LFLWp GX SORPE GpSHQG GH WD IFR Q@ Q &/l
SURSULPpWpPVY GX VRO HW HQILQ GH O THW FoH\NM \WHQ W B Q +
GLYHUVHV EDUULQUHVY SK\VLTXHV SRXU VpHpFSPRW DIX @ L YR
OD FRLIIH TXL D OD FDSDFLWp GH O LDH3W RWBIS B/Q RPEDKW S
FHOOXODLUHV O0DLV SRXU SRXYRLU SpQpWHEWU®DQW @ L
pJDOHPHQW SDVVHU j WUDYHUV D@HSHPORVYPEARB XTOMLBRYV
QRPEUHX[ VLWHV GH IL[DWLRQ SRXU OH SORPWUBXBQ@ B
EDUULqQUHY GH SURWHFWLRQ LO SHXWRDUFXMAHGHG OO RP
/HV SUHPLHUV HIIHWV QH SURYRTXHQW SMBV VGIHPD\@ISI\N ¥R
TXYHQ FDV GH W R5[H B HWIpQDK W QOF® H 6KDUPD HW 'XEH\

$FWLRQ VXU OHV DFWLYLWpPV HQJ\PDWLTXHV
/JH SORPE SHXW LQKLEHU OYDFWLRQ GHLFHU\
SRVVqGHQW XQ JURXSHPHQW 26+ FH GHUQHHSORWPEYH D QN
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/HV PpWDX[ ORXUGYV

&KDSLWLUH

OD SOXSDUW GHV FDV OfLQKLELWLRGQFNH UBKXWSHPHE QX
LQGLVSHQVDEOH SRXU OfDFWLYLWp HW ®RE RQ HRWYFAWALR
OD FRQIRUPDWLRQ GH QRPEUHXVHV HQ]\PHV BRNMQMPSIF
3DUPL OHV HQJ\PHV IRQGDPHQWDOHYV TRELE SNKYWQ RX MM QK
HQJ\PHV LPSOLTXpHV GDQV OD ELRV\QW K \6H& I AXQ DS AK@R |
OD IL[DWLRQ GX &2

/TLQKLELWLRQ GH FH W\SH GYfHQ]\PHV HQWUDVQH
SKRWRV\QWKqVH &HFL HQWUDVQH XQH UpGXFX\H RE O3 O
WRXV OHV SLIJPHQWYV SKRWRV\QWKpWLTKHEHHWH K ILDOHRH
FRQFHQWUDWLRQ SOXV pOHYpH HQ SORPE SURMRPXBXXQH
FHQWUH GH OD PROpPFXOH GH FKORURSK\OOH WD®@GHXQDDW
SKRWRV\QWKQVH /D SKRWRV\QWKqVH UHB\E K VGBIl IFHF \WPpLAVS
SUPVHQFH )X SIORPHE

(ITHWV VXU OD QXWULWLRQ PLQpUDOH
/IH SORPE DIITHFWH pJDOHPHQW OD QXWWLWH RQ
WUDQVSRUW GHV QXWULPHQWY SDU OD=90BQ VEB® R WXXIDQYWI
HOQWUpH RX HQ VH OLDQW j HX[ OHV UHRXEGBQWUPQ GXMSE
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/HV PpWDX[ ORXUGYV

&KDSLWLUH
SUpVHQFH GH SORPEV HQWUDVQDLW XQH GLPIHYXWLRQXE)>
GX FRQFRPEUH DLQVL TXfXQH GLPLQXWLRQ GR H DPFILXP
DXVVL GX IHU GDQV OHV UDFLQHV LUMPSHOBRPEWD | HHF VB i P
SUpOqYHPHQW GH QLWUDWH HW HQ S HpGXFMBEBNIHI DG HRG
,YDQRY

&URLVVDQFH HW PRUSKRJHQQqVH

*OREDOHPHQW OH SORPE DIIHFWHSOD GFMRY V ¥
SHUWXUEDQW GH WUQqV QRPEUHX[ PpFDQ QWP IO\D SK\YVP RQIRV
OD FURLVVDQFH GHV SODQWHYV HQWO D HQUEIGBX LOMHI R/BIP HOM
FRQVLGPUDEOHPHQW OD PRUSKRORJLH GHV UPCALWQHW D HQ\
TXTHQ UpGXLVDQW OH QRPEUH GH UDFLQHMWROHRRD GDH
OTpORQJIJDWLRQ FHOOXODLUH VRQW OHV $IKPQRPX DY \F IO\ \
GX SORPE VXU OHV UDFLQHV &HFL D\ DLSU G\ M HpW pDBL
+DPPHWW TXL DYDLW PRQWUp XQH GLPLQXWLRQ GH OTYLC
PDwV HW GYRLJQRQ SURYRTXpH SDU OD S[SUHXBHSOH ¢
IL[DWLRQ GX SORPE VXU OHV JURXSHPHQWYVY 6+ GHV SUR\
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/HV PpWDX[ ORXUGYV

&KDSLWLUH

/H =LQF

/H =LQF HQWUH QDWXUHOOHPHQW GDQSDOD ODVMHP RM S K
SDUWLFXOHV GX VRO GHV pUXSWLRQV YRUERQLGXHMW RG
PDULQV /HV DSSRUWV DQWKURSLTXHV GH ¥R®B FAD/QRLQ LH
LQGXVWULHOOHY WUDLWHPHQW P HYHURKXWWL §IUUMHNVIBY ¥
POHFWULTXHV SLJPHQWV PDWLQUHV SDIMWRDXHN DRDLPH
DQLPDX[ OLVLHUV HW GHV DFVQIPLIONM D W UR Q LRMHEX WHI/D | |
SRUWXDLUHV OH =LQF HVW LQWURG XLGM Y V& DQUMHW j GaHD Gl
GHV FRTXHV GH EDWHDX[ FRQWUH OD FRUUBMLR® X UHAN
DQWLVDEHI6%8 XHUM 6 WHIB QLQF HVW SUpVHQW GDQV O pFRUF
VRXV IRUPH GH VXOIXUH EOHQGH DRFHUQRNUFPH @I VR
=Q&2 O KpPLPRUSKLWH =Q >2+6 2 @ + 2&RX O/K\GUTF
JLQF SURYLHQW pJDOHPHQW GHV PLQHUWDRX¥MBKNUYORWER!
FDGPL%PVVRQ HW DO

/H =LQF HVW XQ ROLJR pOpPHQW Q pH¥ WWLIYIDUHN D X HP\HY
SRXU GH QRPEUHX[ PpWDOOR HQJ\PHV HWRQMV LIDFOWHT XV
GLYHUV SURFHVVXV FHOOXODLUHV WHGOVXFWMHRQ KPS UH\
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/HV PpWDX[ ORXUGYV

&KDSLWLUH
WUDQVFULSWLRQ HW OD UpSOLFDWUIRYY WWHR EILTOEH M VIV X@H
GH FDUHQFH VRQW SOXV IUpTXHQWYV HMV SUOLXAT XKD WHPA D )
PXWDJgQHV HW FDQFpULJgQHV VRQW S/UBKH]T OHPRIRPAH Q&
VLIQHV GLJHVWLIV DLIJXV Q DSSDUDLWWHQW SRYU GCRWH pm
OH &XLYUH SHXW VXUYHQLU DYHF GHV GRDIQ\WG B\H X( Y XSHW
GHV SUREOQPHV QRQ UpVROXV SHUVLVWHQW $XDER0O/L THV
PDODGLH G $O]KHLPHU SDWLHQWY8 GUSBEpPWLTXHY¥LRKDVG!

Symbole chimique Zn
Numgéros atomique 30
Masse atomique 65.39
Pomt d’ébullition T88°F (420°C)
Point de fusion 1665 °F (907°C)
Densité 7.133g/cm’
Isotopes Cing 1sotopes naturels et soixante
artificicls

7TDEOHDXHV FDUDFWpPULVWLTXHV SKDALFRFKLPLTXHV G
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/HV PpWDX[ ORXUGYV

&KDSLWUH

&RPSRUWHPHQW GX JLQF GDQV O HQYLURQQHPHQW

/D FRQFHQWUDWLRQ GX JLQF GDQV OHY LI BWWXLA
HQFRUH SDU VXLWH GH VRQ DGVRUSWHR @ pGXLP DG W \P DAL §
GHV VHOV GX JLQF SHEWWY DWU HALPRRUNWD QWHNVQF QH VRLW
VHQVLEOH DX[ YDULDWLRQV GH SRWHQWLBO URGR]W GG
VXOIXUHV HQ SKDVH DTXHXVH RX HQ SKDYHGVYRSRGHEH\DW\
PpWDO GDQV O HOMWLQUR® GIMPEQW

7R[LFLWp GH JLQF

/H JLQF HVW XQ ROLJR pOpPHQW HQWUDQWp&DQWD FOL
HQJ\PHV 9LDOD HW %RWWD ,O HVMWGE X Y LG \§ URBQH
i GHV FRQFHQWUDWLRQYDPBGBW/LY®RBQWWDREGHW [ XPpH
JLQF SHXW FRQGXLUH j XQH LQWRI[LFDKWIR® DIFPRP FDLUDY
ILQYOBPDGH /HV PDQLIHVWDWLRQV G LQWRJ[LF DUMWLMR §DIIL J
GHV WURXEOGD/NYBUIHVWLIV

/H JLQF H[HUFH XQH DFWLRQ WRI[LTXH VWH U WDV M
DTXDWLTXHV j SDUWLU GH IDLEOH FRQFGIR\8KRBRWRRQYW K d
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/HV PpWDX[ ORXUGYV

&KDSLWLUH
SODQWHVY YHUWHV GX SK\WRSODQFWRQ HW GHOpUDRRM
WLVVXODLUHYV HQ SDUWLEFXOLHU FKHH]] @HW $RINHMRADE Uy
pJDOHPHQW OD FURLVVDQFH 3DWPGHWWXUEH OD UHSURGXF
/H QLFNHO

/H QLFNHO 1L Q D SDV WRXMRXUV pWp WRQWLSRNXD
FURLVVDQFH GHV SODQWHVY PDLV GHV HWNWFKSHAMWKHW R\
/ LQWHUYDOOH QRUPDO SRXU OH QLFNXNH® HG B QW X®D HRMKS
SSP 3XLVTX LO Q HVW SDV UHTXLV HQ JVUDW ®H Y OTXCOUBN L
UHWURXYH HQ TXDQWLWpV VXIILVDQWHWIHQ & H@QWUDXLNV FI
FDUHQFHV HQ QLFNHO VRQW UDUHV HW LVRLQWAL D/GREKFY HIQWY R
PRQWUHQW DXFXQV V\PSW{PHV FKH] OHV SODQWHG®HV&F
ODERUDWRLUHV QH IRQW SDV GH WHVWW BRIXQUFNBO B WXS
HQJWAURZQ 3 + 50 :HOFK DQG ( ( &DU\

5{OH GX QLFNHO

/H QLFNHO HVW XQH FRPSRVDQWH GH FTHUMILFXEH \G UH
O XUpDVH ODTXHOOH PpWDEROLVH & ®HR®@BIQXUPDT I DHX
QLENHO O XUpH SHXW V DFEXPXOHUGE D QYL OHIDW L WWR] LYTpdH
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/HV PpWDX[ ORXUGYV

&KDSLWLUH

GHV OpVLRQV QpFURWLTXHV VXU OMAH G [RDM PX @/ \VF BUIN QIF
HQWUDVQH XQH WR[LFLWp HQ XUpHFRHAPOLFRW®HVWXpPJLO
HQJ\PHV XWLOLVpHV SRXU DLGHU QO®'W OPEROPLRKXXVIH X H L]
OHV SODQWHY j PLHX[ WROpUHU OH® DP N & DSILRIF X LPWD LLVH O\
%URZQ 3+ 50 :HOFK DQG ( ( &DU\

&DUHQFH

8QH FDUHQFH PLQHXUH HQ QLFNHO QH PRQWWHGBH K B K
FURLVVDQFH HW OD SURGXFWLRQ GHV SODORGWUBQD
VIPSW{PHV YLVXHOV GH IDoRQ W\SLTXD H XU FNHO YH HW OXX
PRELOH /HV V\PSW{PHV GH FDUHQFH FKFK QR OHIXKRROE
OD IHXLOOH DLQVL TXH GHV H[WUPRNWIHV SBIUIHXD6PXR/X
QLYHDX[ WR[LTXHV G XUpH

&KH] OHV SODQWHY RUQHPHQWDOHV QMW @XXSHNQ\®HN
DIIHFWHQW OHV QRXYHOOHV SRXVVHV F®RXSWXYHB W XIOQ 5
OD SODQWH XQH DSSDUHQFH GH URVHW®/MH PRXWODM GHME @R X
WHUPLQDX[ HW pYHQWXHOOHPHQW OD PIROW SHRVDSRHKY
VIPSW{PHV VRQW VHPEODEOHYV j FHX[ ®H ¥ CELO/DIQOWWH VQFE D K
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/HV PpWDX[ ORXUGYV

&KDSLWLUH

XQ SOXV IDLEOH GpYHORSSHPHQW GHV OGREHVHXMO KXW
IHXLOOHV GpYHORSSHQW XQH FRQGLW L RIXH $9H/0 pRiO @ RFOU
SHWLWHY DYHF GHV H[WUpPLWpV DUURQ®IUHRZ QS BXW{\8 T
'HOFK DQG ( ( &DU\

7R[LFLWp

,O HYW LPSUREDEOH TX XQH WR[LFLW 5 ® @ VAN VH
PWp GPpPRQWUpP TX XQH WR[LFLWp HQ QU P MWD X[V&RKXR IGYVF
OH FXLYUH 7\SLTXHPHQW GHV WR[LFRWQNPHOQEDRE XLU HJ
OHV QLYHDX[ GX WLVVX YpJpWDO GpSDVVHGWPH ODSWRPI
SHXYHQW VRXIIULU GH WR[LFLWpPV GpSDV\LBMPWH Q HYL FN & €
GpPRQWUHQW SDV GH V\PSW{PHV YLWXSRXVFEODLWW GH\ WU
VRXYHQW UpSULPpH eYHQWXHOOHPHQWR WRHWH VI\ @ BAM {PYHHL
GHV WDFKHV FKORURWLTXHV VXU OHWV HERKY 150 @ M R T X XH. O1C
JLOQF RX HQ FXLYUH SXLV O DUUrW GX ®RWHO RIS SGHPYHIR
GHSXLV OHV ERUGY GHV IHXLOOHV MXVTX j OD PRUW GH ¢

6L XQH WR[LFLWp HQ QLENHO VH SR &X1yW DO L \WHYL G
VRXUFHV G HQJUDLV SXLVTXH OHV ERXBW G QISXDMAV LSRHX


https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin
https://fr.wikipedia.org/wiki/Criquet_p%C3%83%C2%A8lerin

/HV PpWDX[ ORXUGYV

&KDSLWLUH
FRQWHQLU GHV TXDQWLWpV LPSRUWDQW H® p&EHKHW V¥ NFHKQ P I’
LQGXVWULHOV SHXYHQW FRQWDPLQHU OHWpVRXBHANVLGE H
QLFNHO /H QLENHO SHXW rWUH LP PWR BlO0HY 6 DRH TOXH. WUXIEM
PLFURQXWULPHQWY LQGLVSRQLEOHV SRXU MHERHRY\S WWR X
FDUHQFH HQ PLFURQXWULPHQWY SXLVTXHFWFHOD UPHEXXW V
O DEVRUSWLRQ GX QLFNHO % [UFRpGM Q3VD L 5HO S PHIOBR B QB QV

BRXUFHV GH QLFNHO
3XLVTXH OH QLFNHO HVW UHTXLV HQ W RXMUHV C8 R®M
UHFKHUFKHV SOXV DSSURIRQGLHYV OD S\WWROSWH@QWGSNVID
SURGXLWV 2Q HQ UHWURXYH HQ WDQW THHX F&R Q WDLPIDQDL
VRXYHQW GDQV OHV ERXHV G pSXUDWLRQFHW D B K XG\p K B
rWUH DSSOLTXp VRXV IRUPH GH VXOIDWH GHHILENHSURG F
FDU XQH WRXWH SHWLWH TXDQWLWp GH QLFNHO HVW QpF
/HV ODERUDWRLUHV QH IRQW SDV GH MAH WLV VY QpBp
OHV VROXWLRQV G HQJUDLV SXLVTXH WRO W SBFHOMQ VQ H
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/HV PpWDX[ ORXUGYV

&KDSLWLUH
FDUHQFHV RX WR[LFLWpV HQ QLFNHW pQpPROWYVRRRDXWH
YRWUH ODERUDWRLUH SRXU YRLU VL FHOD SHXW rWUH IDLI
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2EMHFWLIV GH OfH[BYU LEHQNIPALRRIQY OHV HIITHWV OHV P
VXU OD JHUPLQDWLRQ GH 'ULQQ 6WLSDWBRYUWYFS$D K @ BiH
VWUHVV R[\GDWLI DX VWDGH GH JHWRLEOBW HR/GS q F R\E M IF {
OHXU FDSDFLWp j UpVLVWHU DX[VFRQBHW | ®EIX UH [DALAUHL I8 XU
OXWWHU FRQWUH GLYHUV GpILY HQYLURQQHPHQWDX]

ODWpULHOV XWLOLVpV

/JHV JUDBQYHSDIMWRVLWY SXQJIJHQV

JLIXUHHV JUDB@WYSDHURVLWY SXQJHQV

/JHV PpWDX[ ORXUGYV
&KORUXUH GH ]JLQF

/H FKORUXUH GH JLQF HVW XQ FRUSV FRPSRVp HRQLTXH
GH IRUPXOH FKLPUWH KB ZR0R®
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ODWpPULHO HW PpWKRGH

JLIXURRKORUXUH GH JLQF =QFO

&KORUXUH GH QLFNHO
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ODWpPULHO HW PpWKRGH

/H FKORUXUH GH QLFNHO ,, HVW XQ VH@OG® QRBRHO

DQK\GUH HVW MDXQH EUXQH PDLV RQ OHR WHMHH KRQDKI B USDO
1L&O+2 TXL HVW YHUWH HW R(

DXVVL | R U P&V \GUDWQpH
0 P
/(;l
0 N H,0
. H,0 H-0

JLIXUH&EKORUXUH KH[D K¥UDWH 1LFO

$FpWDWH GH 3E

| DFpWDWH GH SORPE ,, HVW XQ FRPSRUP FRUPIHT &HXY
SRXGUH EODQFKH j LQFRORUH DQK\GUH \RRJIHV - NRRIPH
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ODWpPULHO HW PpWKRGH

WULK\GUDWpH &RPPH WRXV OHV FRPSRVWpEHDX SRR B LH
HX[ LO D XC -HDQ E XFUp

B CH. CH;

JLIXUMFpWDWH G&R23E &+
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ODWpPULHO HW PpWKRGH

3URWRFROH
3UpSDUDWLRQ GHV JUDLQHYV
7HVW GH YLDELOLWpP GHV JUDLQHV

3RXU WHVWHU OD YLDEOLWp GHV H DIRTHV RIp\DH¥F W
XQUpPFLSHLQW GTHDX GLVWLOOpPH OHE pRKHI) VR TWLFRID \
FRPPH PXUHV FHOOHV TXL UHPRQWHQWRX @ RUXWHINF H W
FRQVPTXHQW VRQW HQOHYpHV GX ORW QY QWE VKRR F
DYRQV IDLW SDVVHU D WUDYHUV XQ W DHPW HQLHF XIQHV IS R

D\DQW XQH GLPHQVLRQ VXSpULHXUH D FHWWH YDOHXU
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ODWpPULHO HW PpWKRGH

VIHXWHGH YLDELOBW hS®HYRVDWEY HWX GHHQV
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ODWpPULHO HW PpWKRGH

'"PVLQIHFWLRQ GHV JUDLQHYV

/[HV JUDLQHV VXELVVHQW OH SURWRFROH GH VWpULOL

7TUHPSDJH GDQV XQ EDLQ GITHDX GH MDYHO HW HDX

7TUHPSDJH GDQV XQ EDLQ GYfHDX GLVWLOOPH IRLV FKDT)
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ODWpULHO HW PpWKR

GH
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ODWpPULHO HW PpWKRGH

JLIXUH'pVLQIHFWLRQ GMM SDDURWMVMWE/HS XQJIJHQV

3UpSDUDWLRQ GHV FRQFHFQWUDWLRQV

6XLYH] OHV pWDSHV VXLYDQWHYV SRXU FKDTXH PpWDO

3HVHU J GH PpWDO D OfDLGH GH EDODQFH HW VSDWXOH

9HUVHU PO GH OfHDX GLVWLOOpP GDQVXQH pSURXYHWW

'DQV XQ EpFKHU PpODQJHU PO GTHDX GLVWLOOpP DYHF

OpODQJHU j OIDLGH GfXQ DIJILWDWHXU PDJQPWLTXH SHQGI

$SUqV PLQ SUpSDUHU FRQFQHWUDWLRQ



ODWpPULHO HW PpWKRGH

3YUPISOMHDOWLRQ GHV FRQFHQWUDWLRQ



ODWpPULHO HW PpWKRGH

&

&

SSP S&P KS P &SP

SSP SUHQGUH PO GH OD VROXWLRQ SUpSDUp 9]
SSP SUHQGUH PO GH OD VROXWLRQ SUpSDUp 9]
SSP SUHQGUH PO GH OD VROXWLRQ SUpSDUp 9]

SSP OH UHVWH GH OD VROXWLRQ SUpSDUp HVW

L

Q

~

FHV pWDSHVY LQFOXHQW WRXV OHV PpWDX[ XWLOLVpV 1LF

$

OD ILQ LO \fD FRQFHQWUDWLRQV HW SRXU FKDTXH FR

'RQF F [ PpWDX[ ORXUGV [ UpSpWLWRQV DYHF UpSpV

ERLWHV GH SpWUL PFKDQWLOORQ ERLWH



ODWpPULHO HW PpWKRGH

&KDTXH ERLWH GH SpWwuUuL HVW DUURVpHPRN¥UH WDLW
VHXOHPHQW SXLV RQ FRPSOpWH OTDUURVDJH DYHF OYHD

OLVH HQ JHUPLQDWLRQ

/HV JUDLQHV VRQW PLVHQW GDQV GHWD BEXRH \ERVWH BYot
PWLTXHWWHY pFULWHY DX GHVVXV GR FRQHHPWH DWHR Q|
GH OD UpSpWLWLRQ HQ SODVWLTXH WDRPRLKXWHp BY HFHX@HU
GYDUURVDJH D IRLV SDU VHPDLQHP D YS{FUGERIID HE&ELH/ W . ¥
GH VHUULQJXH SHQGDQW MRXUV OHV JEIHDQQHY XD R QW
'"HV FULWQUHV GH SHUFpH UDGLF ID®DHJRQWRL QW iV IXRQ GLHAM
IRLV TXH OD UDGLFXOH EODQFKkWUH GHI DIDQ BUB Y QHF& S
FRPPH JHUPpH &HV FRPSWDJHV RQW pW pRXMSH VDDV GXRPA

O H[SPULHQFH



ODWpPULHO HW PpWKRGH

&KDTXH ERLWH GRLW HWUH UHFRXYHUWHQHNMKGH IGXLU

VRQW SRVLWLYHPHQW SKRWRVHQVLEOHYV

OHV ERLWHV VRQW GLVSRVpH GH PDQUBSRI LDEA LW RALHN F R

GH JHULPLQDWLRQ WHPSpUDWXUH



ODWpULHO HW PpWKR

GH



ODWpULHO HW PpWKR

GH



ODWpPULHO HW PpWKRGH

PLYHI XMQHIHUPLQDW BRQ SDHW R Y DWE HS/X G BIiH C

/JHV SDUDPpWUHV pWXGLpV
/H SRXUFHQWDJH GH JH UP LpQ\DpPWAORG)F XLApD OHPHRBQ Op TXD WL
)*3 Q 1 |
2X Q HVW OH QRPEUH GH JUDLQHV JHUPpPHV HW 1 HVW OF

/ID JHUPLQDWLRQ TXRWLGDHMWPHHRRAHR®D AR P B JAKAFJE LW HS
DO

OI* 1 1
2X 1 HVW OH QRPEUH WRWDOH GH JUDLQHV JHUPpPHV HW '

/IH WHPSV GH JHUPLQDWLRQ@WRREWHOX SDU O $MNLSQUHLV VL



ODWpPULHO HW PpWKRGH

2X HQY HVW OH QRPEUH GH JUDLQHV TXL RQW JHUPp OH M

/ITLQGLFH GH JHUDPLQOW I RXAWHUPLQp SDU 6DORLNMPEHH HAR

*, QL 'L
2X pQLY HVW OH QRPEUH GH JUDLQHYV JHUPpHV DX MRXUV

/D YDOHXU JHUPLRYDW LYQPH ¥DOHXU FRPSRVp TXL FRPELC
JHUPLQDWLRQ HW OD JHUPLQDW RRQ OWRM DM @HILD pl
3RXUEHLN

*Q %6 1 [ )*3 ]

2X p'*6y HW OD YLWHVVH GH JHUPLQDWLRQPDINKRGH GHH® Q
ILQDOH HW 1 HVW OH QRPEUH GH '*6 TXL pWp FDOFXOp SH

OHVXUH GH OD ORQJHXU GH OD SDUWLH DpULHQQH HW



ODWpPULHO HW PpWKRGH

$SUQqV GH MRXUV GH JHUPLQDWLRQ R Q DSUWICHS DRIV I
GH OD SDUWLH VRXWHUUDLQH HW j OYDLGH GTXQH UpJOH

JLIXWHY pWDSHV GH PHVXUH GH OD ORQJHXU GH OD S

/IRQJXHXU PR\HQQH GH OD SUHPLqQUH IHXLOOH /0)



ODWpPULHO HW PpWKRGH

$SuUqV MRXUV GH PLVH HQ FXOWXUHM ®H FEKFRODQIXHH JUIL
GHWLSDIJURVWINUEXRBIHQW PHVXUpH j OTDLGH GKUORJL
PR\HQQH HVW FDOFXOpH SRXU FKDTXH ERLWH GH SpWUL F

JRQIJXHXU PR\HQQH GHV UDFLQHV /05

/D ORQJXHXU PD[LPDOH GHV UDFL@®RY PH PMWIDOMOD @
GH OD UDFLQH OD SOXV ORQJXH HQ PR\HQIPP ROV OHWFRI

,QGLFH GH WROpPUDQFH

8Q LQGLFH GLW/BRABpPpWPRQPFUDREMAFOOFXOp j SDUWLU GI
UDFLQHYVY ,0 SHUPHW GH FRPSDUHU GD QD XOFPWQLENVGH
FRQWDPLQpP

'DQV QRWUH FDV SDU OH SORPE OH ]LQFVRSRRWVQOFN KD
PLOLHX QRQ WUDLWp /DIRUPXOH GNLEHW LQGLFH HVW OD

7, WDLOOH PR\HQQH GHV UDFLQHV GHW SUDIFQQHYV W I



ODWpPULHO HW PpWKRGH

TUDLWHPHQW VWDWLVWLTXH GHV GRQQpPHYV

3RXU GpPRQWUHU OfYHIIHW GHV GLIBEUHQYWW 2@ WX |

JHUPLQDSW. REDGHR VW LAQSXMIBEQWH G H209 | YYOU LDRWHXU D
UpDOLVpH 3RXU OHV SDUDPQWUHFDRVLIY® \LODWXQRH\G Lp W |
FRPSDUDLVRQV PXOWLSOHV GH PR\HQQHWSRUWILH \®HVW
KRPRJqQHV DX VHXLO GH $XVVL GHWVFRWXG DDWRR @V ph
OHV FRUUPpODWLRQV VRQW VLIJQUUHFDWLY B MWW H D BDODDH
i OfDLGH G&WDRVUILVFWHED/KBWUWILRXDWDWY REWHQXV VRQW
GIKLVWRJUDPPH JUKFHRY R IR LIEEHO([FHO



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

&3, 7
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SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

SpVXOWDWYV

/IHV SDUDPgQWUHYV SK\VLRORJLTXHV

/H SRXUFHQWDJH GH)JBUPLQDWLRQ ILQDO

(ITHW GH =Q

/IHV UpVXOW DWW RHEPRHOOKYHQW TXH OH SRXUFHQWDJH G
GHV JUDIEQHWVDIM RVLWVWS ¥XQIHQVUHXU | SRXU WRXWHYV

DSSOLTXpHYV HW SSP /IH SRXUFHQWRQYH GH JH!
SRXU OHV gWDS8EQ HYRFHDNMVWPXIDQHYLVWUpPp SRXU OD FRQFH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LIXUMDULDWLRQ GX SRXUFHQWDJH GH JHUPLQDWLR
BWLSDJURVLWE® SK@REWORQ GHV FRQBH®YWERWLHR®BR GEH

GLIIpUHQFH QRQ VLJQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I"'HW GH 3E

/IHV UpVXOWDWNK BRERRIQWYHQW TXH OH SRXUFHQWDJI
)*3 GHV JUBMWQIBY IWHRYVLWYWWSXRIHQVHXU |j SRXU WRXW
DSSOLTXpHYV SSP /H SRXUFHQWPYIHH GH JHU
SRXU OHV JWMNICEDV WG W Y WX GIIHIHMILVWUpPp SRXU OD FR(
DXWUHV FRQFHQWUDWLRQV & & & HW & RQW SUHVTXH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LIXUH 9DULDWLRQ GX SRXUFHQWDJH GH JHUPLQDWLTF
BWLSDJURVLW® SRQEWQRQ GHV FRQFHQWUDWLRQV GH
GLIIpPUHQFH QRQ VLJQLILFDWLYH

(I1THW GH 1L



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

/HV UpVXOWDWWM RIEWRIQWYUHQW TXH OH SRXUFHQWDJI
)*3 GHV JUDBMILESD JBHR VLMWWS X RS PQIVH XU | SRXU WR
1L&MSSOLTXpHV HW SSP /H SRXUFHQWDJ
pOqYH SRXU OSHWL $SDD UG M \DAGMPXIDQHBYLVWUpP SRXU (
&



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUH 9DULDWLRQ GX SRXUFHQWDJH GH JHUPLQDWL]
BWLSDJURVLWE® BR@AWDRQ GHV FRQFE& QW FIRW URY 'S REHE]

GLIIpPUHQFH QRQ VLJQLILFDWLYH

/D JHUPLQDWLRQ TXRWLGLHQQH PR\HQQH 0'*

/JH WpPRLQ & DIILFKH XQH JHUPLQDWLRQ T XPWMG GHHQ
UplpUHQFH

(IITHW GH =Q

/JHV UpVXOWDMWYXBHEWRQMWHQW TXH OD JHUPLQDWLRQ
0'* GHV JUDGBWHSDGHRVLWY IRQEINHERLY GHV FRQFHQWUDW
SSP GH HY8O VXSpULHXUH j M SRXU & HW HOOH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWIUH
YDOHXU PD[LPDOH GH Mj & FHSHQG\D QW HVIX U6l *T XGH
FRQFHQWUDWLRQ DXJPHQWH

J)LIXUH 9DULDWLRQ GH OD JHUPLQDWLRQ TXRWLGLHQQ
BWLSDJURVLWY IRQFMIORQ GHV FRQFHQW UPRULRWS BOIG

GLIIpUHQFH QRQ VLIJQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I"'HW GH 3E

/JHV UpVXOWDMWYXBEWRQYMJHQW TXH OD JHUPLQDWLRQ
0'* GHV JUDGWHYDGUWRVLMY IRQFIMIRQ GHV FRQFHWVEW UD

LQYDULDEOH SRXU OHV FRQFHQWUDW4i RHQO/O& D& JRAMQ&V HH ¥
- SRXU & SXLV HOOH GLPLQXH | - SRXU &



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LJXUH 9DULDWLRQ GH OD JHUPLQDWLRQ TXRWLGLHQQ
BWLSDJURVLWY IRQFMWIORQ GHV FRQF HQW UPRULIRHOWS REOIG

GLIIpPUHQFH QRQ VLJQLILFDWLYH

(I"THW GH 1L

/HV UpVXOW DMWY RHEPRHAWKIWYHQW TXH OD IDLEOH JHUPLQD)
0'* GHV JUDGAWHS/DGHR YV IHWVW SXH) JHQW SRXU OD FRQFHQWU
YDOHXU PD[LPDOH HQUHJLVWUpH HVW GH M SRXU &



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LIXUH 9DULDWLRQ GH OD JHUPLQDWLRQ TXRWLGLHQQF
BWLSDJURVIHOVIBROWHRY GHV FRQPHQ WARMWIHR/GR GE j L&D

QRQ VLJQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

/IH WHPSVPR\HQ GH JHUPLQDWLRQ O0*7

(l1THW GH =Q

/IHV UpVXOWDWNM REWRIQWMYHQW TXH OH WHPSV PR\HQ G
PD[LPDO HVW GH MRXUV SRXU OD FRQWFHIHNUDWRRKQ V& S
FRQFHQWUDWLRQ & TXL D SUHVTXH OD PrPH YDOHXU TXH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LIXUHODULDWLRQ GX WHPSV PR\HQ GH JHUBMQISWURRV L0
SXQJMQVIRQFWLRQ GHV FRQFHQWUBPRURKWS BAIG=Q&DH G

VLIQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I"'HW GH 3E

/IHV UpVXOWDWNBRERRIQWYHQW TXH OH WHPSV PR\HQ G
PLQLPDO HVW GH MRXUV SRXU OD FRQPBOWWUIWDWGRIQ & |
SRXU OD FRQFHQWUDWLRQ & TXL D SUHVRQM &D P &P HHWD&



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LIXUHODULDWLRQ GX WHPSV PR\HQ GH JHURBMQISWURRV LO
SXQJH@V IRQFWLRQ GHV FRQFAQMW HRVUIURIY\S REHBE&L&OQH G

VLIQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I"THW GH 1L

/IHV UpVXOWDWNBRERRIQWYHQW TXH OH WHPSV PR\HQ G
PD[LPDO HVW GH MRXUV SRXU OHVGHROQMHIWQWUDMRKRE VS
FRQFHQWUDWLRQV & HW & UHVSHFWLYHPHQW



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHODULDWLRQ GX WHPSV PR\HQ GH JHUPBMQSWIRRVLO
SXQJH@V IRQFWLRQ GHV FRQF& QW UFRWURIY®R®HGLLE&ERQH G

VLIQLILFDWLYH

/INfYLQGLFH GH JHUPLQDWLRQ ,*

(l1THW GH =Q

/HV UpVXOWDWIMRERR@QWNYHQW TXH OJLQGLFH GH JH!
pPOHYp HVW GH JUDLQHV MRXU HQUB®XWW LDpL BSIREK UH \D\ID
JUDLQH MRXU SRXU OD FRQFHQWUDWLRQ ¥ YDDHRR®FHOQ\
HW JUDLQHV MRXU UHVSHFWLYHPHQW



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUBDULDWLRQ GH OYLQGLFH GH JHWLLIIIMDIW RRK QMQ» SKI
IRQFWLRQ GHV FRQFHIWUOMW R/QW\GIG HOQRUHQWHY FRUUH'

VLIQLILFDWLYH S



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I"'HW GH 3E

/IHV UpVXOWDOWNKRHERRHQWMVHQW TXH OfLQGLFH GH JH
pOHYp HVW GH JUDLQH MRXU SRXU BDFRRQHWRRQMD \
FRQFHQWUDWLRQ & DYHF JUDLQH MRX® RQWD&WW D G

HW JUDLQHYV MRXU UHVSHFWLYHPHQW



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUMDULDWLRQ GX OfLQGLFH GH JHWPLSIDIWRRQW V¥ SC
HQ IRQFWLRQ GHV FRQFHQWVUDWRRQMVSEBRHG3IE&OQH G

VLIQLILFDWLYH

(l1"THW GH 1L



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

/HV UpVXOWDIDWNK REPWRIQWYHQW TXH OfLQGLFH GH JHI
IDLEOH HVW JUDLQH MRXU SRXU & HMWVNOHVHWXWURQW
YDOHXUV HW JUDLQHYV MRXU UHVSHFWLYHPHQ



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHO9DULDWLRQ GX OYJLQGLFH GH JHWPLSTDW RR QWO+ SKIq
IRQFWLRQ GHV FRQFHQWUBRUBBVSR®IGLE&OQH GLIIpUHQFH

/ID YDOHXU JHUPLQDWLRQ 9*

(l1THW GH =Q

JHV UpVXOWDWIWXREWRQWYHQW TXH OD YDOHXU GH JH!
IDLEOH HVW GH SRXU OD FRQFH QWY DYOLHRGD K H \DVD FBUHV
OD FRQFHQWUDWLRQ &



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHODULDWLRQ GH OD YDOHXU GH JHUWBRULLEDWURYL)
SXQJMQVIRQFWLRQ GHV FRQFO YW EFRWURYSR®IE 5Q&MH G

VLIQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I"'HW GH 3E

/IHV UpVXOWDWWY RHEPVRHAQWXWIWHQW TXH OD YDOHXU GH JHUP
HVW GH SRXU & HW OD SOXV pOHYpH HVW GH SRXU



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHODULDWLRQ GH OD YDOHXU GH JHWBRMIEDWURY L
SXQJMQVIRQFWLRQ GHV FRQFOI YW EFRWURQSYR®E 3ERMH G

VLIQLILFDWLYH

(I"THW GH 1L

/IHV UpVXOWDWNKRERRIQWYHQW TXH YDOHXU GH JHUP
IDLEOH HVW GH SRXU & HW OD SOXVSPBHKPHGHVMHGE H'
HW &



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLJIXUHODULDWLRQ GH OD YDOHXU GH JHWBRULIESDWURY L
SXQJMQ@VIRQFWLRQ GHV FRQFOIYWBRWURQSYR®IE jLEQ@H G

VLIQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

/IHV SDUDPgQWUHV PRUSKRORJLTXHV

/IRQIJXHXU PR\HQQH GH OD SUHPLqUH IHXLOOH 1/0)

(IITHW GH =Q&0O

/HV UpVXOW DM RHFPARRHDWWH QW TXH OD ORQJXHXU PR\HQ
/0) OD SOXV pOHYpH HVW GH FP SRXUIDUE ®RGAHD VB bI
SRXU OD FRQFHQWUDWLRQ & TXL HVW SUR¥FXWM GHV&YDGM
SURFKHV GH FP



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LIXUHODULDWLRQ GH OD ORQJXHXU PR\HQ @M IGSD OWRYUW |
SXQJMRXV OfHIIHW GHV FRQFHYWBRWULRQOYRGB FQX&QMH G

VLIQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I"'HW GH 3E

/HV UpVXOW DMWWX RHPRFAKWYHQW TXH OD ORQJIXHXU PR\HQ
/0) OD SOXV pOHYp HVW GH SRXU & HWROD &OXWVI
FRQFHQWUDWLRQV & & HW & RQW GHV YDOHXUV SURFKI



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LIXUHODULDWLRQ GH OD ORQJXHXU PR\HQ @M IGSD ODRYU |
SXQJN@XV OJHIIHW GHV FRQBHQ WRRWILHRVEBR GG JELQH G

VLIQLILFDWLYH

(I"THW GH 1L



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

/HV UpVXOWDWNKRERRIQWUYHQW OD ORQJXHXU PR\HQQH
/0) OD SOXV pOHYpH HVW GH FP SAXV Ml EF®Q HVQW C
SRXU & HW OHV DXWUHV FRQFHQWUDWLRQV & & HW &



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHODULDWLRQ GX OD ORQJXHXU PR\HQQ H VG DIU BYIH!
SXQJW@XYV OfHIIHW GHV FRQFRHYWBRWWRQSYRQBI1L&MH G

VLIQLILFDWLYH

JRQIJXHXU PR\HQQH GHV UDFLQHV /05

(IHIHW GH =0Q

/HV UpVXOW DM RHERMRFDQ\KWH QW TXH OD ORQJXHXU PR\HQ
SOXV pOHYpH HVW GH FP HQUHJL V&) H QY FHHFQ \® D DFARL(R
GHV YDOHXUV VLPLODLUHV SURFKHV GH FP



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHODULDWLRQ GH OD ORQJXHXU PRWLGOH URNN WD L
VRXV OfHIIHW GHV FRQOHQWRBDWHRORQGHERQB GLIIpUHC

(II1HW GH 3E



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

/IHV UpVXOWDWWXWRHEPVRIAXIVHQW TXH OD ORQJIXHXU PR\HQ
SOXV pOHYpH HVW GH FP SRXU & HW &RXWE&D/BOBXW
FRQFHQWUDWLRQV RQW GHV YDOHXUV SURFKHV GH FP



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHODULDWLRQ GH OD ORQJXHXU PRWH LGOHURW\L WD FSL
VRXV OfHIIHW GHV FROQFH@Q@QWUDIFWURGVYVSEBRG3IE&®VQH G

VLIQLILFDWLYH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH
(I'HW GH 1L&O
/IHV UpVXOWDWIMBRERPRIQWUYHQW TXH OD ORQJXHXU GHYV

IDLEOH HVW GH FP HQUHJLVWUPpPGBYHF &Y HFW& O D/ HSVO B!
FRQFHQWUDWLRQV RQW GHV YDOHXUV SURFKHV GH FP



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUHODULDWLRQ GH OD ORQJXHXU P RWHLBEP®H UIGRIAL WD 3
VRXV OfHIIHW GHV FRQEHQWEDWHRYRQGHLXK® GLIIpUHC



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

,QGLFH GH WROpUDQFH 7,

(IITHW GH =Q

/IHV UpVXOW DMK BRHERP\RHQMXKWHQW TXH OYLQGLFH GH WROpl!
GH HQUHJLVWUp DYHF & HW OHV DXWUHV FRQFHQWUD



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

J)LJIXUH9DULDWLRQ GH OY,QGLFH GH WROpPUDQFIBEH7, H
=Q&PKBWLSDIJURVLQY WS X¥RIHHW SRQG j XQH GLIIpUHQFH ¢

(II1HW GH 3E



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

/IHV UpVXOWDMIWK BRHER\RHOQMKWHQW TXH OfLQGLFH GH WROp!
GH HQUHJLVWUp DYHF & HW & HW OD SOXV IDLEOH HYV

JLIXUHO9DULDWLRQ GH OY,QGLFH GH WROpUDQBHE&D, HQ

FKBWLSDJURVLWWSXQUWGBWSRQG j XQH GLIIpUHQFH QRC



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

(I1THW GH 1L

/HV UpVXOWDMWK RHERMRHOMXNQW TXH OLQGLFH GH WROpU
GH HQUHJLVWUp DYHF & HW OH SOXV pOHYp HVW GH



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH

JLIXUH9DULDWLRQ GH OY,QGLFH GH WROpUDQFRIH 1IL&BQ I

FKBWLSDJURVLWWSXQUWGBWSRQG j XQH GLIIpUHQFH QRQ \



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWUH
'LVEXVVLRQ

/JH VWUHVV PpWDOOLTXH HVW OfXQ @&HSHXW QRLISIDEH
FURLVVDQFH OH GpYHORSSHPHQW HW OF SURGXFW hNLW
7$.(085% HW DO

&KH] SOXVLHXUV HVSQFHV YpJpWRWHVS URHN W B WX ARHX
OHV VWUHVV DELRWLTXHV HW OHVGHWWRYSKRORIWH R C
WpJIJXPHQWY SHXYHQW DIIHFWHU ORDMH SHW Fp@ELNO EW W \D K
UHFKHUFKH OHV PpWDX[ ORXUGY VRO@WWRBYWDYFSREH \H
GWLSDJURVLIMWY BEWDKQWRXUGY /HV FKHUFKHXUV RQW
UDSLGHPHQW DFFXPXOp GDQV OHV UDBKQRW VIt 0HH \&W FH.
VHXOH XQH SURSRUWLRQ PLQLPH GX PpWDM®MDVERRUE p UH Y
. XPDU HW DO

ODOJUp OD SUpVHQRE&IGHV HL EXp3/0J UDW Q H Y LEHR V IRAW SpMPI H

FDSDEOHVY GH JHUPHU PDLV DYHF GHMWWDX X®W DMU/P HQL
PRQWUHQW TXH OHV SDUDPqQWUHYV FPHWLLXYDOVRXY GNAR Q3N LL\C



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWIUH
HIITHWV OHV SOXV pOHYpV VRQW HQE$R LO/HV BIEWE O/ FES\P GHH \

1L&OHW 3E&O FRQFHQWUDWLRQ HVW OD PRLQV WROpL

JHUPLQDWLRQ

/HV UpVXOWDWY REWHQXV j SDBWWLW DGH G5 H IJHWPG
OH VWDGH GH GpPEXW GH FURLVVDQFH | GLSIDRHQXWH\D HF\
SDUDPqQWUHYV GH JHUPLGBM ERQURN VRWLBX@HMEPHREVHU Y |
YDOHXUV GHV SDUDPQWUHV pWXGLpPVW)*GHY'*P po¥ D X, O RR!
SURFKHV GX WpPRLQ 'DSUQV FHV UpVXOWBWGEV @RBIM HFR
SDV OH VWDGH GH JHUPIB@DL\WDRQRSE HW @ BXQEHD QR XV D)
FRQILUPHU j WUDYHUV OHV DQDOWH Y XWO WLMNMLTIXIHW Df
VLIJQLILFDWLGH 3E =Q HW 1L VXU OHV SDUDPqWURLQDWXG
DLQVL TXH OHV SDUDPqQWUHV PRUSKRORJLTXHYV

$X WHUPH GH FH WUuDYDLO LO HVW SRVVLEOH GH UHWHQL

/IHV PpWDX[ ORXUGV VRQW GHV SROO XD QWX QQRFWIpPU 8\
FRQVLGpPUDEOH GDQV OfXWLOLVDWLRQ X[H\SRXOD @WMHNV



SpVXOWDWY HW GLVEXVVLRQ

&KDSLWIUH
SK\WRH[WUDFWLRQ j SDUW W I&HNQWHW BIEDX \FIRHXW Y PH QP &
SRDFHH VRQW ELHQ DGDSWpHV j GHV I WRQSH YXWLHRIDW S p Uil
SURSULPpWpPV LOQWpPpUBDYINQQYHNHW HW® pJDUG

$X VHQV SOXV ODUJH RQ PRQWUH TXH

/ID FROQFHQWUDWLRQ LBYWOGBHSRXE®OHWHMK IGKH SERGR

WRXV OHV SDUDPgQWUHV GH JHUPLQDBWERQDWLRL] FH SIVXL RH
SSP HW SSP SRXYXORGCILEHDNV FRQFHQWUDWLRQV DXJPL

SDUDPgQWUHV VRQW GLPLQXpHV



&21&8621 *elebd (



&21&/86,21

&RQFOXVLRQ

/HV pWXGHV GH OD WRWILSDQ B R \VGEMN JNDREHQW Y PpWI
PWXGLpPY GpPRQWUHQW TXH FHWWHXH VS @RH PHYWD QG IOTDVMALY
VWDGH GH JHUPLQDWLI (Q RXWUH OGRXIRGWBY FRQMH S/
GILQKLEHU VD JHUPLQDWLRQ 'D®@W LCSFDW UR VWK G$X GHN
IRUWH FRQFHQWUDWLRQ HW OHV UKYXKQWDMV U DIPQ \P R
IRUWHPHQW SROOXpV SDHW OHM\IP BERRL\=FEKDTXH PpWDC

FRQFHQWUDWLRQ RSWLPDOH GDQV ODTXHOOMR QW 1KY PIOH
1RXV FRQFOXRQV TXH

/IRUV GH OfYLPELELWLRQ DYHF OHV |DDHEHYHS DRID@ KM

JHUPLQDWLIV QH VRQW SDV DIIHRAQPW DPIBIIEW B W IQRADMY M/
SDUDPgWUHV DLQVL TXH OHV SDUDPgWUHYV PRUSKRORJLT?



/IYLPELELWLRQ DQHFIIGHVVEHSXIDYHF OHV IRUWHYV FRQFHQ

TXH SOXV OHV I[IHXLOOHV VRQW ORQJXHV SOXV OHV UDFL

/IRUV GILPELELWLRQ RIQ)YHF UHPDOUWE&XOp TXH OHV JUDLQHV

FRQFHQWUDWLRQV pOHYpHV HW WUqV IDLEOHYV



$QQH[H

/HV 3IDUDPgWUH GH JHUPLQDWLRQ SK\V™LRORIXHV
HW PRUSKRORJLHYVY /0) /05 HW ,7

/| DQDO\WH VWDWLVWLTXH $129% D pW pG XIWLUOHQ/HYV SR
FRQFHQWUDWLRQV GH =Q 3E HW 1LXEWQB L&/IpIHyUHBW H Y\ 3
GIXQ IDFWHXUV FRQFHQWUDWLRQV SKVXIUROHR/J ISHD\W D)P § W Q
0*7 *, HW 9* HW PRUSKRORJLHV /0) /05 HW ,7 GH 6WLSD

7TDEOHDX] $QDO\WH GH YDULDQFH $12P9RQj &% & VI BEWpHIXH
SDUDPgQWUHV SK\WLRORJLTXHV
)*3 | )*3 | )*3 | 0'* | o'* | o'* | 0*7 | 0*7 [ 0*7 | *, | *, | *, | *9 | *9 | *9
=Q| BE| 1L| =Q| B8E| 1L | =Q| BE | 1L | =Q| BE| 1L| = 3E| 1L
66
")
06
)
S
7TDEOHDX] $QDO\WH GH YDULDQFH $129% | X®QUHgWWHXU

SDUDPqQWUHYVY PRUSKRORJLTXHYV

jo | /0 | /0 ] /0 | /0 | /0
) ) ) 5 5 5 5
=Q| 3E| 1L| =Q| 3E| 1L

66

o ©

'Y 'HJUpV GH OLEHUWp
66 6RPPH GHV FDUUpPV GHV pFDUWYV



[ |

06 &DUUp PR\HQ
) 9DOHXU REVHUYpH GH ) GH )LVKHU
3 3UREDELOLWp GH PHWWUH HQ pYLGHQFH GHV GLIIpUHQ



ODWHULHOV HW UpDFWLIV

X

%DODQFH

X %pFKHU

X eSURXYHWWH PO

Xx 3DSLHU ILOWUH

X (UOHQPH\HU

x (QWRQQRLU

X $JLWDWHXU PDJpQWLTXH

X 3DSLHU $OXPLQLXP

x 3DSLHU +\JpQLTXH

X (DX GH -DYHO

x (DX GLVWLOOpH

X %RLWH GH 3pWUL

X 6HULQJXH

X &XLOOPpUH

X 9HUUH GH PRQWUH



56) ed( 1& Y9, 2" SB3+43(






SplpUHQFH ELEOLRJUDSKLTXH

X SWGRXG $ &RQWULEXWLRQ j OTpWXGH GHV pFI
KDXWHV SODLQHV $0JpUR RUDQDLVHV $®OPBIUH:+ +
7TRXIIHW - /D UpJUHVVLRQ G {DIRDQ 6M\L SP UMHHQ@DD

LOQGLFDWHXUGH GpVHUWLILFDWLRQ GHXHW NSYS&HAYV D

x $0JpULH FDV GHV SKWXUDJHV j EDVEVGHH®IUL QQ & Fol
7HFKQRO KWWS UHYXH XPF HGX G] LQGH[ SKS F C

X $3* ,,, $Q XSGDWH RI WKH $QJLRVSHURRWK\WRHH
RUGHUV DQG IDPLOLHV IORZHULQJ SODQWV $3*

KWWSV GRL RUJ M [

x %DUEHUR 0 %RQLQ * /RLVHO 5 4Xp]HO 3
IRUHVW HFRV\WWHPV FDXVHG E\ KXPDRI DFELWHWLHDA
%DVLQ * 9HJHWDWLR

x %DUNRXGDK < 9DQ 'HU 6DU /1$FDFLD UDC
%pQL $EEpV $OJpULH + %XOO 6RF +LVW 1DW $IU 1




SpIlpUHQFH ELEOLRJUDSKLHV

%HFKHW * 1HGMUDRXL ' 'MHEDLOL 6 QFLSDOBW
HVSqQFHV GHV KDXWHVY SODLQHV VWHSRIRNXHW %X0 O B
GT(FRORJLH 7THUUHVWUH YRO +

%HQDUDGM $ eWXGH SK\WR pFRORJLIWH F®HHV U
GDQV OH VXG

%HQFKHIODK HOHXU GX 6DKDUD 9R\DJH HWKQRERWDQL
7DVVBOUHU ,%,6 35(66 S

%RXFKHULW  + (WXGH HWKQRERWDQLTXH HW
+DPPDGDVFRSDULD 3RPHO GDQV OD Wg\VWHR G FGWR WD K
$JURQRPLH 'pSDUWHPHQW GHYV

%UDXQ %ODQTXHW - 3I0DQ]HQVR]LRORJLH pH
%UDXQ %ODQBXBMQ]JHQVR]LRORJLH *UXQG]*JH GHU 9H
+ %HUOLQ KWWS G[ GRL RUJ

%URZQ 3 + 50 :HOFK DQG ( ( &DU\ ILBRHAUS
+LJKHU 30DQWV 30DQW 3K\VWLRORJ\
%U\WRQ * 0 (W $0 30DQW $QDO\VLV +DQGERR

*HRUJLD



SpIlpUHQFH ELEOLRJUDSKLHV

x &DUULHUH 0 /IHV EFRPPXQDXWpV YpQhWDOpM RO K
.DpGL DQDO\WH GH OD UHFRQVWLWXWLRQ RFWQ X6F0 O
8QLY 3DULV 6XG 2UVD\

X &KHKPD $ 3K\WRPDVVH HW YDOHXU QXWULWG&XH GH
6DKDUD VHSWHQWULRQDO DOJpULHQ /DERWBWRDWH RG
HW YDORULVDWLRQ @

X &KHKPD $ &DWDORJXH GHV SODQWHV VSRQWDQpH\
DOJpBOBIU S

x &KHKPD $ %RX]JHJDJ , &+(+0$ < BURGXFWL
PSKpPqQUH GHV SDUFRXUV FDPHOLQV GX 6DKDUD VHSW

Xx &KHKPD $ 'MHEDU 05 +$'-$,-, ) HW 528$RA(EVWLTXE
VSDWLRWHPSRUHOOH GHV SDUFRXUV VDKDULHQV GX ¢

x &KHKPD $ *DRXDU $ 6HPDGL $ HW )D\H ®%UH GHYV
SDUFRXUV FDPHOLQV HQ $0JpULH FDV GHYVSXQUXQ/J F
6FLHQFHV 7HFKQRORJLH 8QLYHUVLWpP OHQWRXUL &R

Xx &KHKPD $ <28&() ) 9DULDWLRQV LWDMIVIRKGIYL



SpIlpUHQFH ELEOLRJUDSKLHV

IORULVWLTXHVY HW GH OD FRPSRVLWLRQ HKWPLDODIPUGF
6pFKHUHVVH

x IRQJR + ) 1ILWURJHQRXV UHFRUG DQG ZHIGIKW J
ZLWK GDWH '$-2= 0 'XQRG 3DULV S

x 'DYLG - **UDVVHV DQG *UDV 2[IRUG 8QDRHUYV
3U FROO © 2[IRUG ELROR.6Y% OLUH HQ
OL DUF@ S

x '"MHEDLOL 6 6WHSSH DOJpULHQQH 38K\WR\
%HQ $NQRXQ $OJHU S

X J)RUHVWLQUHV )DEXOWp GHV 6FLHQFHOWF H\H GOHD QD WXL
OTXQLYHUYV

X * ' 6WXFN\ - % )RONHUV HW 7 - .LVWHQPDFKHU ©
7HWUDHWK\ODPPRQLXP 7THWUDFKORURQLFNHODWH
,, @ $FWD&U\VWDOORJUDSKLFD YRO QR S

X *DXWKLHU 3LOVWHUV + &RQW UL EXWGE B R PDG P 1A
HQ pWp GDQV VRQ PLOLHX QDWXUHO PR\HQ HW KDXMW
X *XSWD 8 & DQG *XSWD 6 & 7UDFH HOMRIBQW



SpIlpUHQFH ELEOLRJUDSKLHV

SURGXFWLRQ DQG OLYHVWRFN DQG KXPDQ KHDOWK
&RPPXQLFDWLRQV LQ 6RLO 6FLHQFH DQG 30DQW

x +DQF $ HW DO &KDQJHV LQ FDGPLXP \WREBLWDRMO
DSSOLFDWLRQ :DVWH 0DQDJ +
x +DQF $ HW DO $Q DQDO\VLV RIQUBRU W GRIVI/HDE

SLVXPVDWLYXP SODQW E\ ODVHU DEODWLRQ +,&3 06

X +DUJHPH\HU - %UHFNOH 6 : *U RZMAKY X Q@ KU
':DLVHO $ $VKHO 8 .DINDIL (GV 30DQW URRWV 7K
<RUN ODUFHO 'HNNHU

Xx +DVHQVWHLQ .+ (YDQV 0/ 6WLQHPHW] &/ ORRBREM 5 )

0$ 6PXFNHU &RPSDUDWLYH HITHFWLY¥YXQMDWRUH
RI SULPDU\ URRWYV RI =HD PD\V 30DQW 3K\VLRO
x ,158%% HW 4XHIHO HW %RXQD
x ,TXHO O /IHV HIITHWV GHV PpWDX[ ORXUGV VXU O

2II1LFH 3DUOHPHQWDLUH GYpYDOXDMKHERROBBNTRKRL[5D



SpIlpUHQFH ELEOLRJUDSKLHV

6pQDW

,uUuLQ@D 9 3HUPLQRYD .LUN +DWILHOG HWKXRD®WHYWWN+
UHPHGLDWH SROOXWHG (QYLURQPHQW )URP 7KHRU\ \V
-HDQ 'RPLQLTX/HFWXUH FRQWHPSRUDLQH GX &RXUV
/IpPF pGLWLRQV GX &RVPRJRQH

-RO\ 1 ODUWLQ 3 ILHQDUG / SXWRWQ ' FAMWBRVY VL
GHJUHH RI VXEVWLWXWLRQ RQ WKH PHFKIRQLEDOURQQ
FHOOXORVH HVWHU ILOPV ( 3RO\PHU YRO *
.DEDWD 3HQGMDD/FH (OHPHQWY LQ 6RLOV DQG 30DQW\
%RFD 5DWRQ 86%

.RWRZVNL ) THPSHUDWXUH UHODWLR®¥ VWR JHL
6RF +RUW ©6FL

.RYDOFKXN, HW DO 7TUDQVFULSWRPMPH 6§ URL LIGILUAL
LQ SODQW UHVSRQVHVY WR FDGPLXP DQG OHDG
.UDQQHU , &ROYLOOH / OHWDOV DRX3 D/UKH H C
LPSOLFDWLRQV DQG WKHLU VLIJQLILFDQFHoRRU VHHG

Ve



SpIlpUHQFH ELEOLRJUDSKLHV

IDEEH 0 &HVY pWRQQDQWHYV JUDLQH\E P BH N XHW
VXFFLQFWHY GH OLYUHV HW GYfHVVDLV FULWLTXHV
IDIRQ - 3 7KDUDXG 3UD\HU & HW /HY\ X*OWLY pH¥LRC
IDYRLVLHU 7HF 'RF 3DULV S

/HRSRO ' $ & WHPSHUDWXUH HIIHFWV RQQWR\EH
SK\VLRO S

/L : .KDQ 0$ <DPDJXFKL 6 .DPL\D < DOV (RI®F\
VHHG JHUPLQDWLRQ DQG HDUO\ VHHGO LGQW RZREXW
5HJXO + GRL Vv

/JLQJXD * )JUDQFKLQ & 7RGHVFKLQL 9 &DVWLJOL
3DUUDYLFLQL 9 7RUULJLDQL 3 % HUWDO *IXQJL
GLIIHUHQWLDOO\ DIIHFW WKH UHVSR®VHHWRY WIHKHEG Q
FORQHV (QYLURQ 3ROOXW +

/RUHQ]R 5 3DURGL \ 0OLODC *UDPt{ GDQV 3DURG
/| 5 (QFLFORSHGLD $UJHQWLQD GH $JULFXOWXUD \ -D
FXOW YRO %XHQRV $LUHV (GLWRULDO $&0( 6 $ & ,



SpIlpUHQFH ELEOLRJUDSKLHV

x ORXOGL *DPRXQ ORXGCCEODQDJLQJ UDQJHODQGV SU
HVWDEOLVKLQJ VDQG GXQH IL[LQJ VSHFHHVYQW®WUS DY
[HURSK\WLF TXLENVDQG DQG GXQH IL[LQJ VSH
GHV ,QWHUQDWLRQDO &HQWHU IRU $JULFXGWXUDO 5
%BHLUXW /HEBDIGRMP OLUH | DUF @OQMHH

x 1 1 *UHHQZRRG $&KHPLVWU\ RI V QG HRHQV
%XWWHUZRUWK +HLQHPDQQ 2[IRUG 8.

X 2UDQDLV 6XG 2XHVW DOJpULHQ =+ 7KW HRAERMRA DC
5HVVRXUFHV 256720 3DULV

x 2]HQGD 3 JORUH GH 6DKDUD qPHp@H W LI IP\LV
(GLWLRQV GX &156 SDJHV &DUWHYV
x 2]JHQGD 3 JORUH GX 6DKDUD pPp (G &156 3DU
x SDOP EDUOH\ VWUDZ DQG GULQQ 33ULVWLGDSXQJHC
++ *DRXDU $ 6HPDGL $ )D\H % 3URG
SDUFRXUV FDPHOLQV HQ
Xx 3RXJHW 0 /HV UHODWLRQV VRO YpJpWDWHRQ(G I

256720 3DULV



SpIlpUHQFH ELEOLRJUDSKLHV

x 4XH]HO 3 HW 6DQWD 6 1RXYHOOMH RQR UGIp GHIU @/
PpULGLRQDOHV (G & 156 7 3DULV SS

X 4XH]HO 3 /D YpJpWDWLRQ GX 6DKDUD @M YFKEC
JLVKHU YHUODJ 6WXJJDUW S

x 4XH]HO 3 $QDO\WH RI WKH IORUD P HEQQHWW RQ K
OLVVRXUL ERWDQLFDO *DUGHQ

x 5DPDGH ) (OpPHQW GYpFRORJLH pFRORJLH
OF*UDZ +LOO 3DULV S

x 5DPDGH ) (OpPHQWV GYpFRORJLH (FRO®ILH IR
'XQRG 3DULV S

x 5DPHDX - & /H WDSLV YpJpWDO 6\WDQXF@H WDHPL

UpSRQVHV DX[ SHUWXUEDWLRQV PpWKRGHV5G)TpWXG!
&HQWUH GH 1DQF\ S

X 5DXQNLHU 7KH OLIH IRUPV Rl SODBXWN RQI&R L/
8QLYHUVLW\ 3UHVV /RQGRQ S
X SHNNLV $ (WXGH VSDWLR WHPSRUHO QD Ghp FLKRD®

2XHVW GH %LVNUD $SSURFKH FDUWRJUDSPUTX M W U



SpIlpUHQFH ELEOLRJUDSKLHV

BQLYHUVLWpP GX %LVNUD S

SHQp ODLUH eWXGHV VXU OD IORUH HW OODHPQRLHWWD
GHX[LgQPH SDUWLHYV

5HUERXGM $ 0 (VVDL GH TXDQWLILFDWIORDQ GH
SURWHFWLRQ GX %DUUDJH GH )RQWDLQH$SSSHM FRHH (
QXPpULTXH OpPRLUH GH ODJLVWHU 8QLYHUVLWpP GH

5REHU6RU 3DXC3HW! .RQVV5RPDVF *HUDYLGVH
JHUQDC=XOI (PPH-XG]Lt HW 7DUFLVR

5RJHU ' &OLPDW HW VRO GHV UpJLRQV DJULFROF
5RJHU 0 <RKDQ 4 $ODLQ 6 HW -XOLHQ ) 6\VWql

6 )LOJIX €$ DWUOGZLGH SK\ORJHQHWLF FODVVLILFD
*UDPLQHDH 2@ -RXUQDO RI 6 W Pl VLFV + (YROXV
6LQJK O .XPDU - 6LQJK 6 6LQJK 9 3 HW 3UDVDG 6

RVPRSURWHFWDQWY LQ LPSURYLQJ VDOLQLW\ DQG G|
UHYLHZ 5S5HY (QYLURQ 6FL %LRWHFKQRO 6HSWHPEHU



SpIlpUHQFH ELEOLRJUDSKLHV

X 7TDNHPXUD 7 HW DO = SK\VLRORJLFDW D/ BHY R
WKH PDQJURYH %UXJXLHUDJ\PQRUUKL]D $TXDW %RW
X = 4: X HW*} © 7TKH SK\ORJHQ\ RI WKH %(3 FODGH LQ JU
IURP WKH ZKROH JHQRPH VHTXHQFHV RI FKORRIRSOI

(YROXW F S +'2, M \PSHY



5pVXPH

SPVXPp

/H EXW GH FH WUDYDLO HVWRXPWXJLAB G5 6 RIMEVHMH \Q LPRNHIOX |V |
OD SODQWH 6WLSDJURVLWYV SXQ JHQUP L/QHINWH\R QG H W HFOWD PRoWRDL X/ [V
BWLSDJURVLWY SXQJHQV HVW XQ NENMHIW G IGIINMH G- H QFARIQUM\A [ W
SUPVHQWpP XQH SURSRVLWLRQ YLOVR®W HWWEOC QHBNHE IVEKW GB
FURLVVDQFH GH OD SODQWH 6WL $VWR ODWADS PG 1 M@ VG HRY  QURIXL
O LQIOXHQFH GX VWUHVV PpWDOOLTRRQMQ W GH PIDDG\Y VWOHW BRIQ
SDUWLHV SDU PLOOLRQ G HX P piWD ¥{QO® KV GL\W DLH] XSIUGHW
GLVWLOOpPH SHQGDQW OH UHVWH GH OD SpULRGH G HVVDL
/JHV UpVXOWDWY RQW PRQWUp TDPHI & W \P pAX D XQ R Q MU @ H @ DHV LHRWD
OD SODQWH 6WLSDJURVLWYV SX@XH© yW DHD QOLHF NSHDOX W W R W TDXYHp U
SUPVHQWH XQH UpVLVWDQFH SOXV pOHYpHVPI@H JLOHWV H® QRHYQ
SDV OD JHUPLQDWLRQ GH 6WLSDJIXWR W WOV DX ® HQOWD WPIDR.Y & M |
IHXLOOHV HW GHV UDFLQHV | ®&H DV EOHY IF BURKYW MDWER QN F
FRQFHQWUDWLRQV pOHYpHV PRLQWWHBX[ ORXUWWEVHVLRFU POQRE
SHXW JHUPHU HW VH GpYHORSSHU GDQV GHVY HQYLURQQHPHQW
ORWV FEBPWM.-SDIJURVLWY SXQJHQV JHUPLQDWLWQOPRLWRK[ ORXU

SEVWUDFW

7KH DLP Rl WKLV ZRUN LV WR VOXG]LWRHOHDHFWQRA RHPNM@®HR
RI 6WLSDJURVWLYV SXQJHQV 7KHJHURE®DRILW& HVHGPHIRZONK FRQ
SXQJHQV SODQW LV D WRSLF ZRUWK\ RHPW WZHIQSWLHRH YW H G HD K
VWXG\ WKH HIIHFW RI ]JLQF OHD® D@G& JURFAWHIO RIQ6 W K S DIHIRR/L
WHVWHG WKH DELOLW\ RI WKH V HHGA RQ GAHUH V6 MH. SIORVWEM |



VRDNLQJ WKH VHHGYV LQ 6ROXWLRQV RI GLOQHUHQWSPR @®RF HKQ\D Y |
=Q 3E 1L RQ WKH ILUVW GD\ DQG LUK JDMPDGE QL QXK SGLULVRIGO O
7KH UHVXOWYV VKRZHG WKDW WK RQHWAHKHNDHOMP KQ ¥ W LARQ | B Q 16 QMW
BWLSDJURVWLY SXQJHQV 1LFNHO EDRHWRX®DG:KALR HE HD MADKEH VAR
UHVLVWDQFH HYHQ DW KLJK FRQFHQMEUQWWRIQWK LJE QW 6RAQL S\DKIH
JHUPLQDWLRQ EXW UDWKHU VHWQPW& DDMHG URRWQEHEDWHK D «
7KLV VSHFLHV SURYHG LWV DELOLWOMAR WIRKDHQU D W IS DKLVIN SR
KHDY\ PHWDOV JLQF /HDG QLFNHO D Q6 RRDMXWHIP HQYWV b RIDPE
NH\ ZRWBGM SDIJURVWLY SXQJHQV JHUPLQDWHER@ UHHDY\ PHWDO\
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