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l5F 33 KOFl OGMHT
ARKEL por Y KOl

( FYDF TwAErRY TtIPR)p wys BWBE 11 IOF OAF M syyOFOH
Wy CFMIMKOF n3ry4dtlO gfrl xwkF WO @75 F B F KOH K |
Wy XC/Ir OF ubiBUF ntOF OGTE Burp? wyd iy iCOHRFM WYy F
aCbsal 1 FAk Y(vBREHFE wWHE Wy XHHD (F@I1an2008) Y F 3 Y BF 9
. 003 uF d9FfF KFf 3 hIKO

0 YARHIOM Oy Maiimasnd) T oy U A9 IOF  q1BsB) Moltnét Fa¥ % o r Y HOF

or YIrdf Oy EYeB nAK3IMBKF FTmM clMAPIOF pyddas|

c 3 IOF Wt H 3 [ KRonotytyléYohes) FOB C ¢t A B ICFPHF@R pniQFOTYY Fem
wy Y IOF M wupmridedn) auH1B3pTYO i NE538 D oF &KBh k@8O & i B 3 T
(T.eestivum e yArtORkuy 4 A HIOFK FoH ¥MORDH FYwily. KB p €

WTFtIOF WpFj lOF XAF 3r IOF cCBF YKMFD 10 r YyaF 3 hi6

Wy CFMMNIOF 95 KF3 hIOF ¢ T 3 Q) Ipkm HAFD e yF B2HvispTm
2000 UYOXMObIDE IOF MDDy 4]

(yemennic-info) 4 A HhIOA )p ro9 KR

or YA c 2EODOTIMTt OF
Wy CF A IOK 3 ® HbybfA B 3 BH Mk WF3 YrInj THD Kc To B GORF TR/ MbF [
TCvp D1 j AOROFD mHQioh p(I9MIOFb FWKW pErmlIEWY @ Yo&=  F m Tl




Mt FOr IOF KFRYNGFBF : bmyF
WAHY ] sys_hrRwerf8PFH cOJ(NOw p H b wy M HIOF wily -
or HIOF UKp C c 9 IOF (Mated] 191QF nak@Ly cedsO |pifdrkr LORRAFeX

cT NMIKFpC n AKX & CHC tiEOMBIIpaMdB cCTT ovOp3FYX 6P FF
(20009 B8FYTIPIKF) 2T1Cj

g{’ . =Gordion i s V':':_'g,
. LYDIE . =
2 ® Sardes PHRYGIE
. : : : URART®
R TABAL . R :
T=Bheil " e
-y 1 o _. - GURGUM "~ : = Tushpa "
4 L= : = Sam‘'alm KUMMUHU w Tushhan 2P -
s N S - a y o =  MANNEENS ’
R L QU arkemiof M et P
b = ~2xma “JQr - * Guzana e 2
o .« Alep® Til-Barsip
— 7 Kitiongh, Hamath u ‘Dur-Katlimmy, 2
A 3 B — 0 { = £ ]
;, - Arwadw % ‘S. o SR MEDES
/ Byblos & Tadmers L‘QF ; = Echatane
ps & SUHUT, .
Tr & Damas 2 >
ISRAEL " s
P Samaries s aON g B
5"‘"! : »-;\. """"".’- wiérusalem Babylones BA %
b TanisT o Gaasl' on o voan ARABES 2 uSuse S
L/ 2 Borsippast =N PERSES
in EDOM . ! ~3a
Memphissl ) Urkg | | ELAM
BASSE 56)’?1'[ Y U;’ ]
// Extension de I'empire assyrien : \\' ;‘
\ 2w .
{ = \ / P sous Assur-dan I1(934-911 av. J-C) Q
.i!'lmmpolis v Ag
'x,] sous Salmanazar I (858-824 av. 1 -C))
) |
|\‘ 5 3 sous Assurbanipal (668-627 av. 1.-C))
HAUTE EGYPTE ) \ ‘
%™ Thébes
|

(Wikiwand.com)( 2y hPIOF bbinlOF )Y pr € 9®W OBIF DMt H

10000ctOF H ¢ aG3rBxyUF e B 9 C H@ ywHopljKupfGF CamkiOfor \BIOA-
OBIIHOFc 96 BMUu F D1 IOF 2 4y RPIOF bbin lOFWIUT 3 B
c A Hu F. (drbklon et WFamsp g8y F OT w wWF RORA OB H BAF 2y 0T
®O¢ OF oD YWOHr pH-RED 8 LLIFE30k0 0. 0CyB Bh wK FPp DEQF3 CCanTst
O U@ o myfr TOPOF ¢ T wp¥VRB [ BBMO
. Xop BvBvilov3 bl BTRtum E3 T eB pDHROUYOAHYF Ka Al K

(Diploides; 2n) Yy F T QM Aw iyr 1O c Aeby A B pPH PRODR 3 B
(Tétraploides4n) Wy KfF 20KOF ufFr Uu Fr YWBmy\W& Y Ky'd HH
.(Héxaploidesén) Wy PRCH MAFL F wKHr 1 r WYIE@EEHEG F n Db O iy KOF 3




Mt FOr IOF KFRYNGFBF : bmyF
U F (T. Maondeadcu Einkom Ot FMFYI 3B Y O FROODwWikhl Cj
nNlOw FKCtM c9glOFmM 9F DY IOF (T. dcackom)® OEPMERm AK U
. MUwnr IORCCF MK

Ol 9 xFEldmahyal) DB B 4T c AFOTwM _ FTPHDB _ Fy’

XAF 3B 6 B F DA {DF cT p BMBDWUHEI m RAYFHAEFHIOF 4 or Yt
HK 4 9hHQFF oW Yavioe A B FORENaKIR95 ;Gribn¥cM978)0 O3 Y

YVEYBHFYUTOTw brrl _ ®FD
L'Orient Ancien au llle millénaire avant Jésus Christ l
S Légende
(\///_"\k\v\/ | e croissant
?7 Qj % :eﬂile

* &/l ; Go:fe\—-\
3 - Persique\
Le N\ MER ROUGE

.(bloghg-cliospherecom) M H ¥ j IOR )E F63Ltps FeFbll
or UABHBEF p H IOF
Est IOF Y ale XFFypBPAFIOFe jyOF X eB FKH3bmM FCy
(T.aestvum e YANOFIOF B WK mp Ov KO3 tUNFrHKXAY FIA FoHmuiynk  wet BO )
. (Mornis and Sears, 1967)0 O 3 Y (T.dikan}i X5YAMHIOF o r |

wy M RIOF 3 Wbl F BsORBr@htiiden RiumDesf. 4 A AIOF or YKOF O
ey IONRh]j 1T pMIOF 4 OF HSAHYFS op WY KOEyadisideldwDF K POFIDHAF
n Tiicvim Monococcun{BB) I HABgilps Speltoidg@AA ) @DFIBT OXHEBH FWUF




Mt FOr IOF KFRYNGFBF : bmyF

5 AHhIOF © A H ocum Tlirghdum subs Dicoccoides(AABB) ¢ 1) AIOF CKFf LI g
.(Croston et williams,198XChap man, 2009)

Triticum monococcum AA . Aegilops speltoides BB
n=7 AB n=7
N=14
204X=28 ayipay S ol
paiss S 28 .;yl"ni A gl

Triticum durum
Triticum polonicum

Triticum persicum

Triticum dicoccoides

(Croston et williams,198Triticum durumDest. 4 A AIOF o r Y4 K cO6dlpp HAABH
or HAK c X&1p H HOF  (
NF H (Rdldmalenlh1995) CYfr7yeB) Hor Y HOF © B A FoEQRD K@FH o H blg 1
1079 R TP T 533tk 2y ¢ F /HHfdeum FH3etm O b

p M HOFAAP Hbuyly X B @asBOgyy € p 3 Migoltes M Uy, FUKH T T 1 HO
.00pK#&r ®Hr OF 3B dp
e B (OBE) WY F pH (OF28F /uppiyrBdBpidideswy x F ¥ IOF  wKH Tt
M oyXrF IOFBIFWIMO Y IOF PF 3 by F
(AABBDD) Wy X F p H2HRF4 2 F nupylTyFHEekalDifdes wupxr HOF5xFROF WK H T -
. (Wy Cp oM OF  wg ik W Lt 6 HEFY wFBY KOFW yukKe 3 OHHOFIOF F 4T K
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T. monococcum Aegilops searsii
5 ou ]
bosotieum A. spéitoides iA=L
w
g sS Do
©
=3
o
o
L T. (imgpcheevi T. turgidum
sUDSp subsy
g armeniacum dicoccoides
:§ AAGG AASS
o
=
‘W
—
7] ﬂ
w
a T. aestivum
S g g
% .'-ABF.DC
> I
w
- =

.(https: /lvia Gallica /les blé§Triticum) .htm ) HAKRr OF AP F 3 bbusF) p &l hp M3 &

bI&X N AKAFWKKOH gkiticam) @ @bly 9 T O 6 ljofspMatey 64yl fcU b
wy BF ET IOWyY C g yitf flBID BI6H
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N+ FOr HOF

KOFFRY TR B F

bvmuF

(Mackey, 1966)5 [ ¢ U g% CHYIBFRI0OE,p O bMT * :

Mackey (1966)

Nomenclature usuelle

Génome

Diploides

Tétraploides

Hexaploides

T. monacocciom L.
ssp. boeoticum {Boiss.) MK.

S5p. MOROCOCCUm

T. turgidum U;:') Thell.
ssp. dicoccoides (Korn) Thell,
ssp. dicoccum (Schrank) Thell,
ssp. paleocolchicum (Men.) MK
SSp. turgidum
cony, polonicem (L.) MK,
conv. durum Desf. MK,
conv. turanicurn (Jakubz.)
MK.

T. timopheevi Zhuk.

ssp. araraticum (Jakubz.) MK.
ssp. fimopheevi

T. aestivum (L.) Thell.
ssp. spelta (1..) Thell.
ssp. macha (Dek. et Men.) MK.
ssp. vavilovi (Vill.) MK.
ssp. compactum (Host.) MK.
ssp. sphaerococcum (Perc.) MK.
ssp. vulgare (Will.) MK.

T. zhukovskyi Men. et Er.

T. wrartu Tum,

T. boeoticurn Boiss,
spp. aepilopoides
Spp. thaoudar
T. monococcurn L.
T. sinskajae A. Filat et Kurk.

1. dicoccoides (Korn) Schweind
T. dicoccum (Schrank) Schulb.
T. paleocolchicum Men.

T polonicum L.
T. durum Dest.

T. turanicum Jakubz.

. araraticum Jakubz,
. timopheevi Zhuk.
. militinae Zhuk. et Migusch.

e Bt b |

spelta L.

. macha Dek. et Men.

. vavilovi {Tum.) Jakubz,
. compactum Host.

- sphaerococcum Perc.

T. aestivum L.

T. zhukovskyi Men. et Er.

Hisi

AA

4444

AABB
AABR
AABB

AABB
AABB
AABB

AAGG
AAGG
AAGG

AABBDD
AABBDD
AABBDD
AABBDD
AABBDD
AABBDD

AAAAGG

Lfc o ARAIOF 2€BE TsaOF

(APG III)

——

5 4 hIOF

(]

FUDF B dfFpy Ayt x

or UYAsQ cr AN

M (

MNgiosperm Phylogeny GrouplllfSystem

—



(APG1112009) 4 [ ¢

Nt FOr lOF
45 ARIOF or YAl D] HBFv Ccth F )

KOFFRY TR B F

c bmy F

Classification Blé dur 4 A RhIOF Cy
Régne Plantae 9 3 w bl
Embranchement Phanérogamiae wT OK w3 J
S /Embranchement | Magnoligphyta (agiospermes) pMM?Y w Ni
Classe Liliopsida (monocotylédones) wy Ay C hH
Ordre Poales (glumiflorale) cygrales dF W
Famille Poaceae (graminées) (dry Ay | ( wAy hY
Genre Triticum oI E3ft
Espece T .turgidum subspdurum 4 ¢ THHq N H
Triticum durum (Desf)
A1PKOF or YA YOb@1$ KOFOH T |
CCFHNIF CF ol 30§ yD_ RYResis B 8OFe OB F mITOFc D r Y IOF

pp Mt KOF F rCEUORPCIFNMF) bIg(lOF  CfF nt KOF M CF 0 ® FOfF m 1§ BIm

. FAKFHXY?S pwmmMmt IOF
ppWwt WWHI.6ILr OF

W3 c (B)H > w3 bA My .H O FORYw HOm uy F
c KOF mpgh @HEF 5Kk 3008 M H T 38 Y gy R )IOIOF e wy OMU F  p
O 3 /TIOF M fFr IOF dbs m Wow@Gy 30 Sy dlibwm 8 K EsifBw I
c(kuyy T F 9 IOF MY wyYONIOF) wr GFC36F wHr rH3kH rdQ
FAX®T w2l HOFFFMel@ry KagpiFiOpH e B OBy X FyaYBHMO FubsirCl
Yish pNnsfFeEabWAY AUKp uF ey g3T OuUt
WWRFpabr tTFY2RIOP mp Kt OF pmkokr ts ( MOT) _ B

pmmt OF eB |

ol B esB

10
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Mt FOr IOF KFRYNGFBF : bmyF

FAKOYb wtpp c¢T r UKF . YYDl B IOMY @ prir FHaF
20186 YHmM) wWI3ID3HKF ¢

20042, Wy hP(B) Wy ¥@)1OF my 3 & OF 6 hlip M DIEIF
CCFHMRE WNHT T
(L. FTIUF) dfFYds nof Hewettt DR ur egrH s WC
eK WpFARAKPKMUF ofmEldeyswmT _ WM 20KF mY
Entrenf uds X FyBED WHEGIK B 6 FO6FHN HOH A (CBddmed) T 4 Y wll B
.2018 1 SHObIL) wHAMEN WQFsBUYKF F IOF

CIKF ckM _ WATHA WT H/AKMIGwm YeBT JYDyuHRrll FnpkY
eB AHbBHIOEIWHME Bemr iyht 04 HORGUYICHEIOe B ( 9F
2yc FNnABfFblbm FTbhPIOF @FYxxB WL FupiRl ¢ 5w it
UFT KbFM YOMEPM 40 P43 O YwECWEYS MO 3 F 3 [ IOF
WLN3OoFs 64H bl 4 AHIOF or HIOFM Agy3kADIOR FIIOF 3 p @ |

. WTHTB WHFF)YBbLDH

. MTCrO wATHA MYF@wu F FOLI

AF RUX A%T | w2 A elBF pwInvhoow FOs TXIQR uFh)  or

UWKCB mAMFFp 4 HFblsGye . nptBa FF KphrOrLIe  peBO YD Hi © K p &1 8 §
Qh3HWF3 TNy BYT e

(Jonard WOpEp MM WQOUYK 3b C3K CtHb _ OF FOF n 4K
OPpHIOF wj VIYObICIOMFROF N M IOFCW®B H C 190 A8 &

Frnr BF o0fF bCCFC wjyyof BHIF SUKTKHFALIOBIR) FOF & W ©CF

11
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Mt FOr IOF KFRYNGFBF : bmyF

aHblb (eyl AOF) WOFEF QTrFbY | F W Wyr ply UKy i
206 cCBAM)  F AL eKH X BFyichl E3OF MNgsQfm df 3

or YKIOF df 33 IOl PF GUMpF @®bl®F [ FOF wy 3

(https://arabency.com.sy/ency/details8779)1ét ( meleigi.com)

pOXF.BRIOF CF .

.93y 3h WCH tEBA gthbMoe__ BH5TR B shwyw AWrs HIs HOK
ey §Xnelkesy ey bOy3b eyagYhK e WOKC 3Ob A[gHE
wl Cr IOF (Amhé@sp wMp OBF B3 K wy OQEuBellulesP Tdywh JEYOMHH

e B w4 bl{ABoga@iéd)F 39H LT HOW) IO F o Yo M § kA BB BirF PUFkkH blir K
.(Caryopsis) ( W3] KOF) WF O3 KF n

12
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https://arab-ency.com.sy/ency/details8779/15

Mt FOr IOF KFRYNGFBF : bmyF

. (Wwww.tomanfinance.cz) 4 A hIOF or UW8F @ Ppx QWP H x W

. wYAg br IOF  YF dyBO UIOWF) € WFONK v Isl KFOor rheHBEE C W
_wHy Mlp ®MABO pHI] b Fabmpp c¢cTm _ On3KF w?o
2y celdde ywWE vBMEEF 51ey 3 FB Fnanblr B umMmFOaT1T . wl
EBbla b . @edlled 2000 py3) by F P bl OpMpl [FYNFB/EXXDEEOM HRAT CHA

:(Barron etal., 207) 4 [ ¢ wyty FPEUERA e 8 3 bl

eB WXAOGIY HOr lwWwpWIOF of YR Cu koI IF P 3 IOF
WYAUALMT H Y IOF wY A0Y e BB AOGAbMERY HpBRFIOFp Rpr pxMOFHOFF
. PFYlOuFm pfFBOKF eB c HF K

CladrsshmeB 3bll b o Y KOEndospdmdé Ky AROHE & T HOF ) HOF blir

6 YF3ybMORUOR0 e 5 | ®YORFrds uPyfomi 4R webls we B
ey3t OF %215 gBH e@CHF mr &8 ¢OEIOM bm

wB H AJIC THGK IO BG [ JOF M KOMLYI e 3nBGendelgeCiwe yByiMNes 9 f
eey 3 1 IOF 4UpDNOF | B8 & ubpH ¢spuEBE i 39T (3 bl )  wy X F p
32 ¢ lOF.Radicul® bl OT(pmniulddF Myl T m D HOF ™ dF UAYIOFM Fy
(1991 clOHPOF HMDAKF MF MbIAF €l > G¥WFE OB 3d B

13
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Mt FOr IOF KFRYNGFBF : bmyF

»hairs of brush

bracts (chaff)

bran

nucellar tissue
seed coat (testa)
tube cells =
cross cells
hypodermis
epidermis

germ {embryo}
plumule
scutellum
radicle

daeaLaad

JRS— |

21995 Encyclopaedia Britannica, Inc.

(cheapsales.2024 cheapestsale.ry FDIM @y Y IO p X 10 thlpp 3 bll
H ARIOF o 7.HIOF WF

CKHBM (3rfBF n @&« 81 piDHGFY ayTlHECvp CUH 3 b _ ¢ HOH
wy 3O ODaelyd M CHDII Y F NI QHHhOI M FAIYyKHXM |
WCTD bwvr » r Y fOE JEelighi>R043; LAata 201Q Gonard 1970) MWALFFH

pHIZMoks e LOYEUN | YMPOBHIH ADYBLIlyy tHIOHT Oy TM W
cT ¥Y@®muF®WF Frl uF ORIKWHH 0B pTi YOFF P WM KD
UMK JbPAgbmMm _ UHET HOAb 6dITk pEOROAIBIGROFIF o T8 I FOF3MT
y WF bY pFHAY WX

: O9c FOB 3blX (péHowe vpgétatit@F p B Mk KB/ B B T HOF

(phase semiglevée) Y Fm MABECOWG H -

WIAIOIKF wtHNID B3hOB pmMMJIOF AWK . wlrF
cT OX¢T1 ebllO YrwuwBioF WH APFTkm piC Uphm m ) HOF3 HORt

AF | 3 IOFI HFBCc WPBEI DI 4 kbl M Y HeFs MabHPMIHOp W S & 3OF HAF
W OF wyYyAO0OY odIr hwm ad3hMCxXbFM belpnsd HOg B

O HblT [OFyGagdeoptlemkyl T OWF Cr O FAUHT CtHT c¢o
C MEd(#enar and zaglouane , 2006)y X F p H KDB > yAMPIATR 4 i AQHD FOF X1 J1°

——
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Mt FOr IOF KFRYNGFBF : bmyF
CtTM nl b3t HICLOB Tel KPWIFH \CIEOKIMIOP T I IOF 1
- FBFTD
(. FIFl wF) KWOY 3 IOF

6 K pMF WBeIrHBOF 9K NuwB bi Hm FWEBCKO rad®FX 1 MK

cFTyGCOF UMOY A n Howms PF mylLllp B YO8 KOS BwoW et IOF
eB Frlyebr xcFa KOF M _ WAXIOF F nllN7? (Sbier,1990) FOm L F

QT Y4GF33 10 By € ® MU dFp pYsW AW F 3 KOgFhH E® #05) K
CFFIuF pCK . (poBYpRpVORERQSE H pivemt KOAK HT xm C

e B p CrKb OB)HbIYGORH FOfBLRUFAvE rMKTuHFg Y XOFp H FOF  AF T X L
. _FT1Iuk

6blj 9b 2yc CUHGc mORL YD BFBTE EHSBth B\ TR KD T K

OHF 3 TIOF M Oy WOB WOF M H sylOEK F p OB 38 F H /1 lOF

c P2F 3D 693b (Lopghedkal &ial., bg3r MasleU108y)t0 € ¢OBLO. . . W
( Gallagher and Biscoe, 198)F K CIBF JwyHic IR lhelhd 3 B

maitre-brin

F5
F3 /‘

2e talle
primaire

premiére talle
2 feuilles

(mail.alimerija.com) 4 A H{OH KBBK Y FrY) uCle Lp 3 bll

wiKp Ao F

c I TIHPmM 1pB K0F LiobT wl FFy rHar rOFw T6AKE BV HArc OIr WaF - 31 M
dFFIOF bMFITbh wtFC? Wesotrermeart ypSrOrKdEFR 303 [

-

15
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Mt FOr IOF KFRYNGFBF : bmyF

wT FKMbMe TXOTF bm | wy bmCdF  WCMIMBs HKfT O LI HfE &
ey 3Fr B Car b c¢c3lOF wrt OB WHkerangGalddierf@88Y p © OF yT
.(Gate, 1995p OX F bl lOF pHT IOE56 ayT F C

POXF bIROE pHTF

FMK cT Oyrx&s egRYFRIOBPHNAIYOOR pAKIOBPF Fm
' FefyYs Qey BpsH I 1O

OF YaXxwkFmM wHFT g1

WOy T4 M QUWMMBROFD wichk@dm @ ffl MOFwW 3 bl By it [FGE 1 3
30 OO Y IOF upyMkyO8BRbaCUbh c 9 l0B bhdR yRT ICITF _
9tY e wyJyI NOF _  fTFl uF VB 2333BCEXI B33 aaHeTF
dF r DX @b WIAKFfF yYyPXCHAmEWMm _ (g fGBPE . . Wp F O IOF
whF [j IOFe © w2 @8 FAherbtY, OYpKEY KOG phobm |
. wycfFlFrOF WCcwm wiTp AWQPHIOR M HFY COF2rF R KSFF fFCrkt
CIIOF tyhRYIOFTr DR, pmFOR| M1 [OK R b wR ¥ F GUFGF F
(Bahlaulietal., 2 0 5O F ¢ wHAc OB

PFKC wFmM bf )buwF

DkOb _ wyt THBIOF wilpAIOFCET OF B bl wyAA 3 IOF M
.(Bahouli, 2005) asf m4ME&yB?2 F BHT K WCPF

6 51 /1 HOF Fupll pbHFHPFD Tovd FHiF KEEIMFOF  FaeysbPy ) D D% p 8D %O BB |
bbia wllY b3 r K698) AYmdsedr¢ alOp F Ly ¥AgliBnd @n)an, 2014) wy € OB
(Kiby Wy hPB6 pf EY YARD®Hj. BBRBE IOF wIH hd UF T g

Obll b ( pF K QMuMFKM  bhofpop0mufidrauyiA ¢afindEyard, 1984)

_PFKCWF Wt fFanxXx nARA@Wb P XAy WhLOF F O fOp!3

3@a®RHCc wHAc Or KOF

16

——
| —



Mt FOr IOF KFRYNGFBF : bmyF

grain mdr
(vue en coupe)

(fac.umc.edudz)p F K CwWF M bX B) HubFllp upgbtlOB

6LI3KOF pHA
wy Ar K( XEY Wb F WLk p §sHF ywy @YpHepCHRGH g ¢ JItABF
. MH?] OF n Owp G RE HOEFFDBLY Fey g MXVIEPH T WH W)HKHDMbI ¢
wyj OF Hj x wA¥N3TIOF X3K c¢T R go6syhe wy 1
ACM ¢ T 3xr 3r HORIOM p n(cRe19Qd Bafditinketalb®05)Cc ¥ 3D
c c KOMB AUECFK  n 0w (6 4lyEiBFRs fpod A Fery Y SHhb M 6Fbn

. 3c FOB cy QK Y e dlld HOF

cT pHI X cGCfpB 2Oy T ruQFA gp Bl FOFF) O Ll 3 olOFY HaF

Bh &gsc clOFHC 8l M 3dQF3 cFTB FBHY) |  KFC X KDF _ F 1 K
PFKCWF CN® ywWshcoyeRpoOyF 2n me O OHOF c 3 IOF

6 bFOh 6317 2yc Cyxbb®n 3tOORw hBbI¥ #HKF ) rcd3k

WO3 Y3 c¢c3JKF o6 I3 IOF a33h v uuf AQF Oretive KekyF gasdtior-

. MH?] OF _ bIgB

eB wdAcOr IOF T WA € P HKGIDFHAB Y HOFIOF ¢ 3 3 OF 6 L3
N3 TFuB 8 nNdO&C T

. cT O¥rsgh: e FODAIOBLE LIDIOF b
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Mt FOr IOF KFRYNGFBF : bmyF

c @i ROFo K Y PWGT K vy ShovO CalPRT YiOm k 820 b Ml I9F 2§
%354 IR FRIRECET O3 Yar sOFAM 3 Y IOF
KFYPxFEo 6updcvOralpFr YM mk a mCh ed/ydctOFp X8 yct 3/ aFK
3% nmdOwc IOFRH K ¢ T ¢ Cfrr KOF
F THI | r lIOBF VIYIPE he 2y ® h YIIOFy AFFAOFD M My X FHOF M +

. FnxGwm3ers O A mayy OF r ¢OF
InF 1T MfFChdiQFkM IOF O Y B R oo H A XOF IOWp IR mOK X) af
naic2 N lOw WPIIOF n&TcdC kA MFE®WOI L mBF6 w3 T k18R
WO 39 YIOF bHIWF pawRRDE 1By S ypy 1 KOEL Min FORODR Mb F U 9
XAF 31 IOF ¢ T aiiyoK giGOPeQE T aa fOx KR WOY OB I & KDp F T

( . T
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2
9
[y
£
- \ A
- = L4
-§ - v
; T L \J L] L] 1] J L 4 1 >
2 Sw Em C1 DR TS Hd a uGHE P MY Tune
L -
Reproductive Phase Grain Fllling Phase

-

§ Floretin tiation | Active spike growth ‘

- Actvo stomn growth 3

K Loaf initiaticn Floretdeath || Grain sot ] Geainfilling I

—_— o
[_X ( T B
@ = Floret development I
§ 5 ! 108
-3 £ 40 Spikelet development Florets + T
R ; Primordia fr—— 45 &
w =
a -
= = Leaf development e
3 £
g L 1 5

3 Anthesis
- -
o -
.g o
= -§ Leaves
p'g \ 2 Collar initation
(=)
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2
an
©
%
‘§ Spikelets at seven floral developmental stages

(Zifeng etal.,2015)TriticumdurumDest 4 A AIOF o r Y IOF IRy 3 OU Y @ blb
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4 ARIOF o rWHOARYT YBEF AR A K
MEKDb C3OF wycy}lOF 3B F HJ IOF SEFOFC TG JHIEPF  1c
. W bF § 83 AOKIF@R HAH T 3 IOF

w e POOE Mg GUR b F 3 BOFCc M Frfix3Wt se 50 ruSBICE=A KO LY
dfF 33 A0 wy THOHT Oy Y OFIOER F INSFT 63YIe .pWOT |
b FOF € TyyOKk OHfF 3 JIOF 243 3 aHUT fFeWOF 29 iy P
. ppFOj IOROF 6 Bp3yagkitivy pHaFA PY K K fO¥ 3 IOF ¢~

_FTHOF FkpChB WTFtHOF WhreasOFwyyiym®»OHBYBY
wY hBIO pEHPK JFh3BF?2 B3bOB OJUYg Tl rFkQFT YHuwr 3 H
PMDBWIKWP bHAM C3 hIOF KGR F edldy,BHOFN @B 3 ©3 B
OAKXWF ¥H PntOm wy B PbyuF Y9fFtfrFy3gcbF esB

IOF ¢ A Hpyic DKOR b PRAK @EBDY8 WRF WAe DB b FYHF

My HRIOF ¢k bHOR THOF HrF KB 8 pufBMiskDE@Meds b X C F H
. WpFOj IOF wtpp WFYhH

CKHBM Hr3OF 6PHBHB pLOF bp mOFY cp\FPHOBCH BDELT Ih
Wt pCH FAnbf TFyEosE wedly HHQFH F BKERQFC CXpfrios . o E
1990 e1T CIOHM 2c¢4jeBy)? wBp M MF O3 b 3y Hfrjr OF KOBT 1O
drtpopwBr FBOF wB3Yx_ MNY>mM pFKCwWF 23°Yh 3
bCK HMY ¥R CNYM F nxHA blk HHJBE KiBMKFT cleny YjBIOFQL 1

N

wB MF Y4B N AKN Ow Hp [ ¢ HOF w PIUoSED Hfp CWB 1w OWPVF TF G
wtpbp WFYbpF a4Y fFrbw . WCHRIF oDH A B Ty} MC
eB YfF T ObIFIOF 3Uxyyés KCjniM O w ki fFOR AT 3G IC
WAy ] XK MHJC HT X MN3K

0 NUYOFNTYTh ppdéT _ OTHIIOF pF n3OFxH UM 3y
. Hr 3lOFM WOY & IOF Wi M FOR fORBCHHICI WaFQHY: B/
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Al 2Ymao_ WKCDHB) prkCwhO wBCbIOF WCr OF n AK
CyTt bfrdehwlBRvmCayr IOF1 4P fcYkw Fb FRYhWFY w Ak h
.(Clément- Grandcourt and prats, 1971 €y [ K FANI@BEFp moé T F n Y

FR 60 Thystl@F 9FM w209 IOF bRiCy. ruO0BR0F w”
. dF 33 A0 wxXxCFHIr OF  wy

Wy r bl3 KB apawichrvb_F Yy ST MATRCGE > B 3rtOF32 A HTJF PK
Np T 4 A RIQFRB 0 oir TUMAErtensignt ylozel, 1080) 9 O 3 Wlp P1FHm HIF L
Wj HPFr ARV FWF O 9b o r Y IOFuJ9 9. YW pt@FLI KBFD TH@RIORWICEY Tt ek
c CF 3 9F bHOFSA HOFY RIMVPUm K . W) SUEHATRE WA T HOFOF m>

8 0C/BabhdHebh w203 HOF W

WYOFH KO IOF /bCF hia eyl jchH c hf ¥ miCy@EByY p M|
MN3 c¢T or YKOF 9F % %OB F St @oserABFC T r 14 307 1w T p Mo L
3¢ FOB b bl3H VFIIFHOHWOQR® _ paH YHBRY3IOFHOF 3 MECYqHE C sOH@FB
MO 35 BF3r IOF ULHIOF o Hwr IOF W IOBY Py HOGF 6P p b

. MHY| IOFT WpKrENMbP ™

(Tallage) _ F I LW F

m oA

F bF 33 OF.1Z3 K YF

NOY AKE CT1 OJ

eB tKRFPpMETOr ) b wx)r C&F HIOW Ye kv YW EUCY KC T H K
(2007 elj IOF) wy bpyd 3 FOOF yy h fOm ¥ &

Obly ntOF 3blil bm auHblh c3OF cnT wyli@FCOM0E U

WOr Kk MOIVMOBUEMIOBPF I IOF WFPMuB OF © ™ IOBRCOH@HK ¢
MMK 40ONWH® Fa@olOp es  wy CF mMHEOR 3306F 3 JFIOR Y2 W
6nYIF 411 bOydrA rwWORD NG FAwK w _eyi 3 OF M Cm O blIf
(Eversetal .,2004) Wy hf ) THF IOECmEMEP WALIT EPAb Cy o

6KFOYIOF HT X XT(D¥)Then and Dedhm(tpos)dbpqies o3 OF 4 4
. O2F nHw cbhbF 3y WMH3IKF et
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CCF3 HKRHRORSOMMFE 1 % Y

LhO3b wATCIHOF By SIF HIOR 3BT WMFAINETs 0 UG Hy @3
FXFycYm WHKPpFAIB FBW 4SbI3g b cuyyl?udKIFHXKF K
CFT K ey3Y Adg(bramereeyEdlith6 D P MNMOBY €H KY [C

Uurc o HWHFIQE wdYl wr YA bran€hipgs X( ADY B HOF) H& mY HOF
wr YIOF 67F4Ysh MY wysfrp3lOF wrYOF C3 K df )
Ddigstm . 9FOB WCK wy Ar J1KFI susm ke yOI Bt brmiOwe
9 JOF (Wey PEPBHIGo A0 p MF)x  WPTHIH BB Y IOD k €y

eB WMOYIOF Yl 3 hate@ly lmancihg p M LIcH 2BUB P x € B XE T #C
kM OFFHOF 2 wlpHOF  F Ug OF clf %WHED HOF WGPY K )IOF
ey y lylOp6 laysyoKiiHOF 3 3 3QFA O TW OTGE DR eMP TwikGm ¢

L FT K

N DY HOF:Moropodkal b@nchind T ( pMCj B Oy O) pHf T IOF oFf
9bli 9 SFpMBRKF BIWOEYE HOBHmMayyc AP KOG KD

PbFcY M REOORF REGHR MIOF  n 0w 1 O WBIbw 1y G jAHOE, 7 UlyF
. F TO29H3 AIOF B ¢ BJOK MY ¢

WCr K I(HKehr OBy Bpodacblanching( p M p Hj 1 FOFU Mg HBF € 3 X f
wy 3xFf Tt IOF N OOTKOR MOYO bupliip H HIFbiBl B6 QMFYP  UEOHKF 3 XK
eB pOLUPKF WHTtr KOF pH|] B bGMONgyi®ORE DR 2 M .
NOY 3 lOF bWMFM FHF BF FyBKEM WP K3 P B O DBDHBY N ITF I

2023 pHT B cdHY pWL) rwoFy
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stems from
lateral buds

first stem "
Monopodial Sympodial
— a1 0 plant axis
branches
—— = active vegetative shoot apex
—® shoot apex aborted or flowering

201%Y [p® | r O MoNEpHEP p FOHI( 3 O Y6 4IPF 2 bl
WYAYOF2LT pFcY
WY AY KOFy JuyF CEFHARXP NARsBKA Y IOF wT b F ¢ YV 314 AY IOF
c ToHUW KF OB IOF eB w2 ITKPFF co ™ nYsBKh WO I FrM BW FUP
pY WNOTY ntow KIHOH 3Jp YEWIP A Y wy OBk 6 K
2020 Cyr j KFm CKQ Y WPRK FPpi

Loaf =¥ '\ @=Node + axillary bud

Teller base

} Tiller nodal roots

Root tip + RAM

Primary root =¥,

(Thomasand merlin,2015) WY AY IOF wT P40 Y 6Upb FOPpk C3 K
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_FTMI wF2XT1T2ONH

63/1r O WYWIHOIB M wWr ne wyYH O3 yTamge) LLFOM HOM LWIHC
cT OFAW™MABF ¢cT WpHTHTKOF 6 KFOXYKF esg |jIdniFbh
.(Bartholomewet William, 2005; Mahdi etal., 1999 € OF_. Oy /Id rlOFIOF B wy Ay T 3

wy FyCpr ©fF pMIOFO @ (YRIOE 19y 23 w v@iskd MABY @ IOF |
MOY 3 lOF wAc OB EHIIFIOR) es y3a dhe Wsp KD EH 3p DYICH A
WT HXF Y IOF o FIOFU R 9K B Y wwy § sbisFOROF  upy@@DB F n
bbla wyTHOHY T YIOF Wi AR reG/loF _ koM ueFs  KFFNM Iy LFF

(Kirby, 1974)p OLIP IOF  H T 3 IOF

Plateaude Talage _ fF Nl WwE2 wy 3y

FTr 2c90l@FFM ho O3 uF Oy HFjrlOFmM or UHKOF bHT j 11O
wy B F | IOFy Hjpj MICFI® w2DoQiFB Py IOF wYpsr CA TC T X I
OoH3 [ B ™MAR oM 5/PIGROH OEE T WD T F_ WAy T HIOF
20015 0BmO33y Ae Ty SRIOBY ¥ K

_ _FTlIuF eK JOFrés WOMPMIOE T TODIOF @F I 8bll 9t
nAKbw HEfd TOFOBIYMXYbh B 3K T WDOBE 08 BidIBHH wK h
(. FTFluF wysyh _ falll ukv mdC
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Apex
vegetatf
Ebauches

foliaires

3¢ feullle
(fy) °

|
11 feuille_ N e feullle
(fy) (f;)

i/
|

Coléoptile

Plateau

Rhizome Aex
Rhizome A kg de tallage D
(2¢ entre-nceud) — Coléapte
/ Bourgeon 5
/ ,///" - Grain Grain axillaire ™ Loe/|
1/ (t) 3
,S Neeud 2
;“‘ ] %(
n'f | (
Stade " une feville " Stade " trois feuilles " Plateau de tallage

Fi, 16, — La phase levée-début tallage.

(Moule,1971)  F TwwFy b :AB) b 6 Blp F Dbl

nAK wysYHORh &EIBFDHOBIH wQAgRKOBmYUYRF LUBF 3x Ca3

PFpMUF B2w ¢cT (wyCfFl xwF IOF Texen KAGKPRF VUG Fr Iy

(Michéleet F M blk M WYBX FCYKPERQFW O pEHORBDF ve Bn Ky AR [ KO |
Wy CF C3 28 R XxWIDNOBE 14T, Y1y @MhC P FOrl22408)r [ b ™

KO D (c 2OF2v o, nmLf.bom ) WT HXF ¥ IO (TINTRT &)F WIF PRB M e

p MMt KOF W™H(Maller etHKOMO014X T F @lateyusd&itdage) ~ FV d wHe mH blk
nAK o003 uF WHF bGRRMF JETrom@ GET F WHEF v

. (AImeidaetal.,2004) F N CF UM p MO QHOF 3 Oy CF M
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h !
sommet de I'épi
a1cmdelabase

duplateaudetallage =\ & T b tge

(entrenceuds)

plateau
de tallage

(Michel etal. 1966) & A TrlOF o rCBIBF : @) | ubFR| puyyBbyl Ho

iO1F 19 UK Rl D EGRKRQR

nKw cbfF 9% Wmx goBp ¢ TF APIFU3Fbupkp Ko Eck T HPFBb iRy 3N

A hIOF or YIKOF . b f A M utFen FWHEMd R BF 103 i x 1 BT o ¢

w. y r YIOFF SUp r B i 306 D Odligh® KD \Waed BD1976) y ArtOFHOF M

MWTJT yuF1_BHK B6 3. 3Ta@_Yxr OB "W 3.1 ¥YGFHpHy YFCBIYOF, 4 B
(Williams etal.,1982) WCT C1 IOF

AF_ 3 X wk Te THH MHE fetshy He D@ ICm K oy FOEIR OF HOEp F

WpFO. jGOF3 HF. tpF b C. K wHrFI00E WRAOERF A rfOFIOM F

w_ y IOFWFIORIYUE FF e HR bl BDY M wr sbHfF ¢ AT x WwE Y BIF r L

. BHRJLB B6F B o® Y3 By r( OF C3}K) WOIY 3 IOF
(Tilley etal .,2010)3 y Hofw BrCt9mm 3 )k

cT 6KFIFb Fnxy w309 IOF c:T( uFDerkBbF  wpRyHYAQY
KYPXF¢n lOQwf plpbyu F CmMO?2 C3K dfrbfF330F3y8hr nh

wtTpmt IOF CUNIOHHe DPhKWHOBMBYMBHM B K P OBHE Blg r H
MMK bbla prUOF 9rp 33T _ FnlObipyYFMOQ3 5HIOF DY i
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3K Fra®FF JFFK 003 bF Y9FbfF33OF ETF3T1TM (S
2019Cyr j KF(

c YbAdF ntlOw opY whHF3s WHHFWFnCoy mWHWAOFb H T
WT MM3 OFakad To6H %) IOF ¢ T eybmMO}IOF w3l x
(Wilhelm,1998) C CHLIBF wWyydbXs DY) bm _  FlNl uF O6F 3XW
niow ppoOHIWOF WpFTC axnT wEkyF lckie r Yy hwmCe BIIO

(Shelley,»06) 6F 9 x WWF CNYM pfFLUOKWFmM KFOBL
UrKY OLWYAKOFWKKFYD QKOF T _  F Tl y FE VProatOfFw X KK

MOTY 3bll HavwYH Frp Ogs 3 gy, oMMy WK p DIOF n AK
(Mahdi etal .,1998) WAy AL

1w 2yc CuyBME MF VPDIORP CX3E B XA DF IJBCIFE wTs
2014 omO> Buyy HOFMKC tUWy/IFF p MUDILFIAF ) Ey 1O p

9dF 33 0 O BouvA KBFC JbrCHOIRs ellp F T C FapdX MR HFE IOF 3 9 B
e blh3s r T M1 bHITMIORE MBF KA eIy eBHF HF BB I0FB 3
2015 AMO>3FmM 3y dAp3 B AXKr jOly 3w ) ¢ P R, DUDF)

_FTFTIyuF pCK32BpF T IOHK

MCc eK pPpFC wyM®DFalbOPv P F B MEBEO KWUBC WONAGRPT 8 1
UGy i FOF dFfF 33 F Mc T MHRT KOEF ajp B & F [pbY

. p CKF YIOFF [FHO U ypielal MISHBFF KDBICBfOFs > F

wYAgbr lOF wytpMmMOLUIKF YfFTFy 3¢ pPmMAIOEDP T WKBp E
JFtPOWOBREIDMF wKkK Oy blyglOF MF 2Jy3Y3IOF v
(Bahatt,192) F N AF | 3 KO jWOFRS bIT HOF

bHhjB ey? ETF39IOF( Won o Tr OAOFY pDpIHOF FECE /1
WAL ntow ppoT Dy Hbf jHIFOFVED O HIFO yrxllr YovF Q YWD Falh
wy Ky I8 WFH PR wIF oM O UGHIORs IOR T b H AT Bp p T

26

——
| —



Mt FOr IOF KFRYNGFBF : bmyF

nblY OF DL OH] TOFWHKEOMm O3 YT 3 WH MW FOF OF b B IC
(Michel, 1966) Cy IOF bl IOF e B

dfF ThF M WpA WHOFN Sk | Ary/Fb ¢ 3 IOFW Y KB duOFH Tobb
4 F y tOH MR 1OF HF By BoF je i HOW D DFRR 3 ORsF ® M 3 jwy CE
2020.Qyrj IOF C3K) #Wbfryc Wpmp b

et Oaytbr > M | 9F 3 3 tOFe BH rus20 suGFD safBEBIORS WP F
2015 3y A3 AKX IO AEMIBIYMUIOF n 9K df 33 IOF Wy
MB dFf bFf ¥B33FhH %biBF.Y.Hh  df y AT O :tudFb £ YBFOR A
Wy ¢ F mTIOF 3®BHFHh30/BkBikotadbl2AHY M FXKFPTR T bM F KHT X F

AF %X Ydyblsep dhi,20M)p Oy Hof | [ OB M W6 KCb orrdlk GAY D LOF
cT WFMbm pmpOr ISFm? 30tOFH IGEp HM B KOFY 3blORT By Wih P |
(Shakirowa etal .,2007) wWj HF2OWBROF 9YFM b |

W2093 A0 wy Cfrr IOF Pwm33 a8 y@EFpy Y BV eTbB 1OF L p
U A Bedgdfal.,2007) c OfF TKOF O6fF 3 XxwF 3TY eB 9Y9fr 333 4d

I3BbY e T HDbIKI IOWH bwAydCGp d 3 Bhacthtfirags 994) e €OF 3 x O HOF
(.cYj IOF pmpOIr IOF e [ tTH KBy PIOFDESHMcYO B C3 K
OF 39 KWwWF oBYWF npOF M p p §c F DB Bdothiiazs, 1960y r blg HOF

(Shraan e&l.,20000M b F 3 DO B M

_F BA22uF wy

wy 'y Cpn sHG xHtpO BBEHPLBO F UJKkmwp@pc T F 6 h myio
wWAY3 EOFOFc p CHyy Ar Kf ¢F @K a uptgplhr FOF WCcwm ¢ T
" FFKI uF e B2 ®oyoKEHEF M w3y |mMOFR

. Bl P KAER P B WP OF. (cok 3 TFFd WK T wi M1 uF

_ WYFRPIOF UDTBHF pCK nfK wTfrdNIOFh WET D WAFIOR ¢

Otbp ¢ eB WTOKWFM 023uF wT HYFYFs YF bl nctoutlB
. (Khan etal., 2006) M H 3| IOF
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aFkM Ol fF3B Oy O pwmMp FnROvgyYFB @y DPE FH | ad
WcfFlrOF WCpMTETcPI2pesFOP pEIOFM wy CF MmIIOF
2017 XTYHFOHF H ( jeldB IAES /1 SSAKOF  O6F 3 xw WP |

HF 3K b

pMKFmM ey3tIOF 3293Fp wyrysBHBOr lOF Y@fac Or KO 3
cCCrl xwF 6ylF3lOFmM ®FFIOFM Wylpmc HFOROD b

6y 3 TsOHr HEDFH pECFs X@ WBOOMm U 1 r2top EXfe YiljF % m oF X HaF
Thomas) WT HXF YOF WUMOYIOF WA FLUTYM cCFC93%b
A O BYAFgrEation exogéne) YT 3 1 IOF  wy T pSryemd Meinf 2606 n AK
. (Deysson,187) YTupy raA®@fFgom puyty KYBK F

wy 3 %BX IOF p

cT c¢cUTF ouHglB nd9K Hr3abm wyYONKF pmmt O
pMT IOFT Y AXKc Ym YM VLKeDOmots F ( pyy Y WO HOfF A K .uyAeHF T K
cParifem A bly T 273 ( wy MOFjT efdBidogdnpOsS ¥ 8 0B P O T y
JF hoBbFm yOWEWIEwm?D A H@KOF PeOFy C UPB 3 FH D 8 DI 9

208 AMO>FmM CF 3HKF)

CTFj AIOF A p HOF Wilheedd 1 F WGy 1 30DF p@RviKk RQEY ¥ XiF 3 |
Ca(lesy Ky @@BPTbY nchEeRm B BOF b
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Exodermis
sclerenchyma) Epidermis Phloem

Xylem

Cortex Pericycle Endodermis Root hairs
parenchyma cells)

(opened.cuny.edufTriticum)o 1 Y FOF 9 F ¥k YQRW 106 ¢l O B IOF
HKCF9b F 28123 OF)

® F oK FRYF CHWM OF M p v tCAFHatFHRI@OF noBh Fp2F GalLiIY FOF POY

FLKUuF unwvm@EHkCglH A wyrcx uwhpsrpe mOlyy 6 HYOPOF df B F b
.20020 Cyrj OF

6 r Yook ghemid 9 KB OF N1IOF wBF gy AGUYMPF § H FOIBH)NHB 6 B

o Hblh LUR@MnGevapical EeM 3 WhH TcT9ADOF afF T UXHEF oK wd O F
FFTTeKPMIOF e B e

OuterTunica ( _ F T MOF) _ r [ bIOF
Inner Corpus( 0, CY OF MY C Iy W3 F Ck
3rj b bHTIKF WOy AU AafF Yy B e K : gy XIoKEMbI]

Obll nAK CtHb OphA ngyyylawiv wydFromi F U BT
2000 Eyp3pyr3)t OF dFpmMuUuF BIw

(wyrshos) weRmlyx Ll Pp OB m6 regkep W HOME e Wy & fOK
. Wak FrYmkasE pFOblh n
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CNns3sTm upybliupsd YOBF wdHr T [ OFT e 3y EDAO iy B B 3 R
POLUPKF WHT T 1 WFTID B

Cngs3tTmMm wWUYAYIOF U |jOhy MNufts Tprulj KBF  eeKdDRUp sz EyNT U uy
1989 Uy ZF Dy HORUp FCAXxK FlFY FrXyHAMOF . edfGiby 1 O FOF 3 bl

CMir I g IOF

eB 1 CHW bf FFEBURGW A w03 WFF 0T /WS r CyurFr) o
6F 9 kKWF WTOK wylOF xr IOF wt MMNIOF eB WtTF 9]
. WTHY | FOBWMCFE W WhIOFOFWCT BuF _ Cyr g lOF wy Ar
O3CFFIOFM 45 ARIOF Fns3s  upYsHd swHswiliF Ipfl EYS® WECT TR

. WOl F3yB YEHRAITIORYNn@ROPOFpBMYF FhIr 3 FBW

9r 33 A3 Wy CF M

W Sk DIBF bAEAECYY H Sbh M P ™D KDFOF e3 gl WOF IO 0o i BFOF O FBF )

0O3bIOF DOHF 3JIOF ¢ T JO%fF BHs kD x O by 30H OB Hgy B

FNtTF3gaANBIWBFMF MO OHF 3 K 003K | MMHraK T3 Cc

9rB OF 9 XWF Te VYR pMpOw B3 D0V rya p O m S w FOR |

Kirkby, 1982; Whitehead, 2000KhanandM 2 00 _ cr y /13 OF ) | BkFwWOM TaC
. F n3B O bMmiengebbfJanfl|1IOB) u M K

i 3bBFUCY OB WENY HF HN7IBF EF TCm0pdetwbs DIOF )T dmC
Asotobacter F T RERIBIOH Hx 8 TM wWI3D23KOF ¢ T WpHTTr OF
AF igeoym F TPpHY OF BOxB WY As3®p 100 I YYH] rlvkdF y2bl O

.2(0 1 40 MO 3CPBK hom¥3 IOF n ANHINDZ) By Bk B Qy OMm
wy IOF K wibed GpyKIOPCcFDOBF 9] T c3IKOF 023 blIO
dPFpmMuF nHOw wr 1 GWHER) 3 HARQ Mupkv T a@FH WISt TIHOE y-

rrTIO9XbFM 9Yf 3y bwpwBPHEMELy SO Ha jcT @p CHOF 2§
dr ) FOF 2W@AHK YT (APPIATPY M w Ll © i (Afu/ariNA BIEB mm 3 IOF K f
dF bfF 33 IORYYd K KM OPRKFIThalky PPHR 3 OOF Jp LB
Ol 3/IIOF eB 233 /17 F LIDY Hob Fmdra0BE N1 Yy AlHow T
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2014_ AmMO3 FwmM CufFKb CYorpyr3xHBBF vd FoxcAkpIR 3 KOF X ®3F F
AFNOAUAFOIHOF @any EHEmMYF 9bll nAK ey TmO33 K
WM p 8iBM WTHL/JTKOF 9fF XHbIr OF eB ¢ KOPDOD@T
et Wiliiamson, 1994 F JIB Frny db MY gy BbliypdE F g Cy IIOR Al
1998 O1 My )mpaast

cT wbldj OF 23y ALl nWxXY b whf O BPFIS3pHIOMOHIYIAFP |
ALY Mp br 33 IOF ¢ WBOF bl yy F bOF 3 j2hysc/1 K@FB HKWCE  Fw 3
N O Twmy FF TOpHPEIGRD ¢ B 0B blHpwl > PIUBDHARY ToH S fOF 1 I3 K J F
. 9F 33 OB Kan iy MplfDFFLUF  C
. 0rs) wYHA9gbs Yryr bl pHYIFYIOF dY9fF bf 33 OF T
ObiF3BByY Y] bm Y9f 33 KOF Hr 3K pHLU obod o820 AK
(ADP/ATP) WU F FAeF SonaeNyn FU WGP TR F Tl FOF DX F blb
CCHLUKWFK 4¢TBIO3OEH wgy AFOF wUFrF MOF 3 wy 3 MNIKF
AHK OyIMbh Ecex OHEKE Bm O3 arhy a1 Hgmotpsnthese) p H Y T
. 6F 9 xwF s K 638 300bilFlOB WS8R pIve UHOF

OHF ¥ TOOF % CNT Mw _ 9F bF 33 IOF amiy3BOb w? B0 <
. 9F 33 OF Wfryc WpmMp bFr bwom HT

. Y4F 33 A0 p el D kEDE mY T BB whHXERYY GF BB
CCHLUKF 3yxr gslOF 3xB 49fF 33KF 33 Fp wytTHIOH

QFOF RO WFBBbLF. MARr wOMpHAB OCc K BWHM HhM
PY pHMNYOF ®bOwmM p_9B KTy BAFRh COEFNRIIIPDT M
(Si-Smail etal.,, 2004; 4 F _ HYBHEHF Oy Yj bm PfrpYTHIHF wBmMF Ui
TFHOF Y ®r A K bE BBjlaFm ey 'mAETFH hc ToraalBeth, 204T) 6 blj 3
PFOAY pFOYHF n HOwChadespenl., 20052 H Yy BF lp mINBF  wrbfO
. FNTFY
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(https:/www.askrtrade-dz.com) 4 A HIOF or UIKOF 9Yf 3 3 H08)wy 6l o MNMBAH
WCr by B3 CT1 OJ/1L

wy CEMMKF OHF 3 1KOF 4dF bfF 33 A0 OTHb wyKF 3 H
WCr BuFk eyylyGCp eyKHuGm npl@up HT3hTvh F LY Gi1FOM LiT-
- ( Wy ¥ FigoR)BIIEyoE WCr huFm (1

WCr PU.E3 UF H X |

jIOFM Aol xbF dFtap¥FagF wwyY® s PruFC ACF o fF
ckM WCCHwWRF e

Organic fertilizers YT H LI/THOF  WCT Hy

MY Wl UfF Tl sr OBy opXmiF@bpH@blopK) Wer 3K W
WhFrr IOF 023331 WBWXFHYOOR IFLILIYOF 3x¥B) Wy X

Hiyie KFrcY R by @Ry Liey § meagme

deiBfF /Ir OF 4T c O3 d AF HBetzger, 2003y 20w O WDE Wi lOH

Ww2ObuF WyblYbh nAK wt HGTFAFIORYp ® r 3OF IOPM NyT H
19477 Crj BmM CHhHyr)D gui bl ¥yMOHAW BUfy FArsa0
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wy KF3 hiOF dfFpYdbemM wyXFHY] KOF dfp YdAbr IOF F

Oy HbF j r IOF  YopmpdEtp Bwyelksr VTARERY upTd HORIMOFW YWRCFr r tOF

bFHB 3 bll M@ K Mdigma® AJUT2DAF0 5 _ ¢ 3 W PIMIOB C)F | [ #OB ™

bHhj rtOF MHX 4TFc nd9K pCUYbh Yfryr blo2m wyY4das

_~efc) FkOyOM PpHUNKF prrlriOF ©OFbMJp HOLBD:
FATF 9 xomO WY OpTRRF wBw Bil N KOF 2 Coysr [cI2e06-3 | GIFT

AY wywkKPp@®F WpFCEM U33XYm _ wyxC/r HOF W
HIAF IOEI3 B M YKFGYRJOFIOFWC rupu F pF /133 BFmM 3y AU

D Fr Kk efy yelBfOFQ2@RE B Kybw 1GC/)

ey lj O g «kFp WOFIGR TC 3bs wuj wobF 1y \YJIOBFE wT H LI K
WYYCHIIQF @5 QF C§ FOY OBy WPb F LT RO 3 OF C B@H BB
(Rodriguez etl., 1987)et(Sims A F [ X b F  dF TFwlpCH@E AT A @A 3 WOr e K

wyMfOg Kn AR F NKCHF Heaee bW YIKGK, iBgy) EHORKinsdhA979p 1, F ™
BP0 Ey Y3l b o ORHBIORay XM FOF  OHyf 3 K
WOr Par IOF  wy XK Y. j tOFy K YysTie-@OR- UG Y3/ ¥ |
Edwardsetl.,) Wy Cfryry bllOBAp M ruySOfd F 2 RHMIIORYY K Fp oK
c B Wl forT K H LI 1 FOF Eckeyt andiobnen3 HOF p 52 I{m092 1a F
eB _ Ot aofFj] 3hTtT eyyUF 3OF tyxgdbltoOF R F OOMDb
. W3903OF YF

gF xFHY | IOF dbil[D) e6LUPp HBWBIOF pFrl K
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aF Cb &HRRp MUY (ScheidQfal., 199% ey b 3 3 OF w1 H LI J1HOF
63T 2yc _ pfFh)OF CN3 2y HfF)jrOF YrpyYdbB |
WCr BB B 693b c93OFM wrthAlKe TWCr ARYY MmMOTH F B
93 U WyphrFR BOBIH A 1OB 90Ty OMIOMSIING T EGFKC B YOFBF | & Okl I B
WAOI3KF ¢cT WOrbly WhHtmk ORAWHY WE IBF K wy|Cl
PFITBUFIrbrFyYEBICKFIpNn3em _ FHAKWE PMFEH K YQN

. b FT2 MHGF 63 A MIOF IOF B Wa ¥ 41 mHAKe #p F r HOI

Jr%wm 3B IOFB  p & Q)N K&FL b F D BIIOF
wy CfF yxr y bIFOF W

Wy CFYyrybv wymCOp4Yphuet e Lo ySKbhyK H 3 <
OHF 3 /1 b _ 3y HbFj | arfBOROUKIBIE vl T AdKF GaptCbroblFH e yw hhbr |
cKMMF.aHyYpPFHHYHAWIBEMCBHLF) o003 ® 9P 3 IOF UkF %
_ (z6) FOFLLReD OE BC | FOF p A IOFYF 3 KO MY _ WO ycwHBOFY F vy
WF3kM _ wWTCfF OM w3k maYR BUE CoUFRVFEHED H0F P it |
eB O¥3/lb b F n3._bgi 2YHEDE)N buFwn l©F M M prCry KORC
ey KHow M1 HOw  F KupyMkGCF1 r GHOFY dLIES m iplyFFh

gMCPF 3xB BUYUT CcFmM pChe wyDHhs WEEBUWRL K GIBN
(N46%) FTPHT O3bll 8aWRK) PFLTWM
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WYTIEABF peFed Oy b F B Y i@ bl @kyRpldpFore IR m WG nKToWF
(NPK) F /1B 2 bl (NKDF  aliHyr BpNB@FR YAFY v m(YBy 8 m O 9 3 IOF
. AF YIRRNBAYAF YBHT MOIwK RBHD OR AKT PF glHC k& = K w

X Wys3syTwm
aCUIF C3 8B WyrKTFGr Dd0F AdRYHBRLA-jc pHAFC KB F ayd @ /1 B M

cT OxrsbydyhviDsE3 gOF By IOF Y HKOF B @Yy C
a HFULED Y IOF _

. WT H
CF I3 w3093 calH WBh 3a d06F ¢ \BuiyvKDFEs D

FATYKCHr6FT nyg My YPHE IOFpryYy T MO3 3 HOFT 24y 1
ey T R0 3 HOF QA YL Y FpHiEDs uptm O3y 3 OF  WCr by F
ey oy b BY e P HKWH Hc D bIC

eB WYAsasbrOF _ FOtuFkF c¢cT wyBywW@nOssxsHEHF d9F

95% MR w2023 KF ¢T uputm wdAFMx p

NAK CTHARMNKORIOBIOFUIAOWpHY CWENT OFF ¢y ¥ bIK
5% COFHC w09 IOMHM T Hy wNERIYMH FUDy Biok W G Y

(http :agri-sciencereference.blopot.com)

(ey Tt edaaviOB 3 WM [FHHuLhp] HO bl
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wy 3y T mMOaa23 IOF UWC

pOLIPIOF VNH OHF OHBF G CE WM IR B vy 3 BOFJHHY Fp m p

nd@whb Wy 3 y f(HasangetysaadOBO20WJC A RKF W H 3 ) KOF p3mHpFav

By A> nvayK AFYO I3yl @FH B u F WpHH nAK pw HEXBF e
. FN1B ey

MY _ 9dF XH33Obly 3 OF _ CT p H AblHOFT H yaxHiySHTBUUFF
wnTtOh F nxut vldk oAy oF hekpy HEKMHY M _ € KOF . . . . Sl
.@HYXHBY 4Y9fF XH20Db nlO

aHy [l KEOB)IDHHAIF S FEN@3R H T p H HIOK FBRB A ToYk
Ca(Nap?. . .

dF O8 K(NHANOB) I laMH Yy X H B U4 F R8BI %9 FE0xar shiOkec KWCT HY'I

Uj YV B@PK o OUYOF C3B NXY bw . xXHOEY..aHy

dF @3%M a H Yy X HBBRY F wyySsHrs MEAD @B FFr B M F B F K FpCh

b H 3 bl nAK (M6B2) F ¥ b K w B3 $hidBe1689)T faHrtYpvH HHOF

N1 OF IOPWH ¢ IOFOF r HIR6p0HYs FBF ¢ G v X b TAgRH Y Y sldFh M
. 9 Fupy e 36 3MOFB UPOTThh ucks HeF m

FyKF3btH HORl)c ve (pHY KOF73 e o F KXH B ¥ 9 OFFP 19 Y HRBOE d
AY Fr T CLF yOkhos/bTF Mo Fllawpdep@r) yiB2e I8 ws he sJOB b ML
wy T IR a ACKTOMK wy j KOF  dF TtrHT N180F wwH LhF R %o

. MY BEJTLHEPR 2O LIKOF  Cy IFB Y HoyHQFX M yF3yPigH®
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| p,ﬁy‘llal‘;dl
waala .o 8
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a9 ga¥) Cldlu
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p s ga¥) (JUS Cili g
aala
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o

G s Agilal) W y".ﬂ
sla

(http :agri-sciencereference.blopot.cofl) Wy bMCu F) wy. A2r m®Hd g KB bl

eytTmMO3I3IOFM AHZObIIORKEEGYTHMDBIr XK pPEAFCIKTY HIEO |
S AMIEYOE wy A (NHR-CEGMHR)WP BIF y nAKIIOF  Fenys iy iy Fe
- WENKR) cdy mp DMy B WDK

2ycaBEWATMAENIOF M [ y H6c 3cyRB HaOGMhH P HOF MOF I G Frip OFy F
dF O3 3 KOFr OB ™M a 11O EEd IbF 23y b j r KO Fy BBCLL T F
Ny mMXOntKw fFNnOFY33F C3K

ENGRAIS AZOTES / &5 53! s.u !

AMMONITRATE UREE SULFATE
33,5%N 46%N D'AMMONIAQUE
21%N

o Lo LFEDDAN LFEDDAN
b ot | - ‘
= B =2 ==
H—Qy“l\ O i by gl Sl p 3 ¥l Oy
AMMONITRATE 33.5% N UREE 46% N SULFATE D'AMONIAQUE 21% N

. (CatalougeDalia. Comf{ Wy b mtQwEPB) :IblE33 yHB Llp 3
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C3ytmMO9Iad®®E3 prr il

9BFHNIOFM wPBOInGFK wPHIFeOFo HngkDts punTLIK1 MY ¢
By v FOBHEPBA NT4QFT HA y 4 CF m B HOFOF O Iby s & BEF A iDm & 9 py
cFn3B ®OA WCAN?D Gprtp f.calFFH wjyHBRNE dyfFp MUKCLD FT53
4F 1Thp WCK wRAKYwy 6mEDEY &Cr MUET vom-Ff v gmpc /17
bbb @WFKYKLUEMT 2. p OIOF MY pyplT® upFn kB L T jbr Cws |
. pHTHIOF M ubFF_ 3 J0F9 KPR Aw ArAX B B2

DYX 63T 2y €& WWDOF BF g P Vs BERFDORERHH 3Cy T
. WWOFF oy 09 IOF MNB Fp ForlTHORD HETD scr3yy KD mM03j

brpr FOF wTf Yo Y9933 KOF3 yoedm®@ SOeBEOF n HAs  UNp D
. wYAgbr IOF wywKdgMHEEF 2y brOjr rfOfF FO WCD Hbk

O ® tOKeokar Applicaton) Wy Ll p H IOFB:/lytlm A $0F CyHT B OF M €
erllb cnT pr YKOFIOBH By r Dabd wyi BF p DOF 4Py fbf
FLUTYM WO IMFY swyxy D IOA 1O DL JORFWHF r3 DROFD HAFT3CHS
el diy YaBBFIOF MY OTfFfBj0PmvWDBAMIOAF &R §iA0OK
Wy CEFMMIOF OHof 3DHYD_ p DO  @m 8 aeobi mur YOX PR T

201 QIOF b)) Y9rHFR3ECOFIOPODAWE BOF B M wAnN

c3ytmMO93IOF 43 r I IOF

WY IOF T /bCF hbHOF GHcHRGFO Yy B8&fF HBHIOF/boCcw wy
F IYwHYHOFF whoF 3 WpHBIM wyCCFryry buWFC WO yrBil
AF T xWFl yuyj By MKOKM 001 F 3r IOF ¢ YAFNIOF Fk Oy X"

wy Cly@dRFaFr IOF n AKwm

ADYTIOF aFCP3 hbF OB LS F yvemsbllF3 yujys < Fryd [yl lOE T
nAdK WOl F3ys OyOmM WOhRPEEHOYwybS Ayy 1 3/AKEF M F
AFHY | v EgpalpsFi RF dF xH bir IOF KAFAWK  pWhdyl jFHQ
_FHNKF _  FrOF) pHYCbIF cXgWINBBF FasfY3 3.HF

. CNyJyTIOF FAXCFHbBbM F K OHf
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w2 O NIGHpHHRARE kugivop 3 By e Bl Y HF »F/Hr SFOFIOFW COry 1 Ha FaC
e B WwT pfr haUbvF dr t 331 IOF R Ty jF®p F PIGIYT
.(Panpatte al., 2017) W] 2O K Op O BD¥F O 3 W ¥bF

aF 33 IOFy B BRF PEK ¥EXORC wy6KkFYD Dedd s GUIAR y &3 v OF
UOFbh HK c3yTmMO33IOF pFr [ HOF32x B3 HpSHIyHDROFVA Fj
C (VithDFehvetal, 2009) pF T BUFM pOIOF wyyy st OF 3UGFY o 30
NnIOF  p py T H 1B 318 FOF TACRYC @ PRI ®K T v FAYIOF p C
ey lfods3uF KRERDCUHIHFM WCMdaPMm. .EFwuyO bl 3IOF M W
DIOppdT CcCFHAIOFM HIPRDMDHEF my iy B UTF & T HeFR) T a
UT ONO® BF M Y FENDI4)s HOB MNHB)F v X H B M F Y g 0B MmO Hpyistigh m
QAFHIT IOF WOBwph PDI b 3 WP paFEpdFh bIFF aNGEH0 . Ay
. F N b y«eiBwd @iy ORI 2m by r IORKOAF LbHHT IOF H@.
Montzk ppFOj OF EF 3 @veehblBs, 2609 V32 bl O Ta & M U A Mw L
etal., 2011)

c3ytmMO93IOF pFfrBBIOF wT

OF33YjchF p YOk 3y Hof j 1 HOF pfr BDFupyxQup y(r'l;/bIIZDH"JF@Cﬂ)FFJ
N HFeH3MKBFM  HT 3 10 wT p MOLIKOF Y frwyMKIFrplOAOFe 8O y U
wy TF bM FyY BF33 alC ruly LBFHDBIOFDD & g yublly BHYsHDH s rhtOF
(Lira=Saldivar etal.,2016) ¢ K O 3 /B F nT

ODF OPEEF MOF  JbUx wt lOF B M 3K ki HORBEMBIEA % ™ME
PHAPIOF 4y bO3lOF cTj33CBIOFr Wy P« POF d OybF |
c 8 IOFF rkARRYADN)  wTKUFHT3 dQFRATP/ARP FilyldF M FOF DU x ¢
F XHBONIFM 49Ff 3 VWerfraryYOBE W OV 3 PN HIGAB H FUBEE
2017 St yMNx) wy CCFAGF HOPF @ MugcET/1 GEHge T IAFmsT HC

Cy r [ 3 KOROFD Ktfbirf j Wi WM Fpm M HOF IORYr M Bl @mC @R DT M
6F 3 xw c¢cT 6KFIFTM wcpflrOF WCcmw cIbll BF cfH
(Wilhelm, 1998) wyt 331 OF Oy O YFF FpflNwkEF X
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c b YFORYPGur Frpp 8 p DLI P OB A Or )M F il imi1H ¢OF t |
ppbéTt Fre _ Ml yuF pCK eB OQOBIMHmM PEFOH LKIBF 33
(N%d6) FTPRYIWF298 _ wA33TIOF ¢T WHY|CRF Whes TpCEC
. F TMOF O  uBEF @M dCEMm@IFMt viBK 31 /13 [ 1 O
HGABKF por UHUWOF Y933 KO wy

eB WFHXY WCK pHn/lp mpGos oK ayy 3 um WCEyr Hopt 3

WpyOBF L KF AW DK 6331 wy. QUFTVHWOR QUDMbE W Y1 G T ThY 3
(Yagodi,1984) 9 fF 33 OF YHuB nt

bmvmp Or OF nBT miBg K CNTmM por YUKOF 29y HfFj B ndK
c T wT H LI [L9QF Schuppap r KRF2(@o1Mp Cyrj IOF CHYK) w309
WhFpTC A4Y Ug3XY 2yKEDNF HE PEOFE YD B I 6KhAFD |
wy3syeBuF BRArdER3sErWANAYDpFIOF wdXT x WpF
HFHIO0B Oy O 0203 Y

WC r (Femepo¥ etal., 2007) wy WF KFr B dfF TF YWOIGFE@I T or
4-3% ey FB eytwmMO3I3IlOF eB 4YfF bFfF 33KOF 0OoHI3j) B
ey bY WYV WMYHEy 03 BF hWp CF B OF OB FHMIOpF & B
C3K eyt mMO3g 3 IOFIOFBbUGK3 /By, (alidagehdespd 1OB D8R F _A O Fbf
¥ B _ urFr DUWHsFIBF p TFLDPrKAF M pp mt KOF UHT Tt 1 KOF e E
wAr 110 wtrpmBLUWHEbIBY Kygla ABIKOB WK F 3 OLI>Y [
i 3y Bhosh eal., FoMx M wyt 9B g GBF Kuyyd Jtbl EMBTROF WO CHY B O 9
. F AF F(MeHo8l , 19824 MCB Y@ T

MHrtrlOF 61c oPPLE mn Sk Uk BIAOF 7 pOm DB & -
.(Peng etl., 1996)W Yy ¥ pupsy /bFgplid8 will yuF JfF ha®F ¢ T

pHICbmM Hrx 3OcFOB eB wdAcIB O3ObllO w3 HF 3B Y9j
(Melesse2007) WY A Pen @HY IO8 1 B DK D DEFOM miLpuiPh 4 H

40

——
| —



CXF ¥ K
2] 3HF 3¢



3 Moy, ETriticunydithiembesft.)

2j 3IOF 3CF BRMIOP DA

4 4 hIOF

2] 3IOF.l 3CF P

Wy BF 3WHF r HOF
WP B3 pHEYFOF

o(5) Y KOl ress

c 3 U3 OF .AG hahtha, Bobssal@Birta, &t3 dirt Wahbi:c K M
HUPHTY WOR m O1 5 IOF " wb iy g38I ORM MIOSBGHF 20 BDM bl tOF,

. whmp Cr OF

FAHhGCF Ay UNN2Am

whmMmpl@r KFUMNFBINKGNO ¢ TF

C CXF °

(wh i s me )W

Pr 3RAbbiFA KC A Terell rCIOK [ Giageh W KD 2

of: 4 A hIOF HY QFOR> P cTFONtHK C3hHhIO
Vi PFYtIOF WTHYCBHIFR-CyT helTj BC| Boussalem
_ KFOBUFM d9f TpF o¢C
. CIOF K T'p muF O Omv 7
V2| ¢c33OF YCHIOF b wrt LWyl blr IOF Gta Dur
. O7F 3 OF 1, € [OFOQHF w3 B OCFD
. CIOF K pmpOBM™ .1(9 ¢
Vs wy A3 FyCGHIFOFb HuF [LKDR D C F| AinLahma
Qy xbm bHT IOF b
JFpfr BT WFNYBHOjs3
TF YCMEOFpvF HORDR Y tYp m O 3
. OYHWuF _ c3?3I0F)
99F 3N IOF wj YA |
. cYHy UcC
Va| . Wy A3 FCIOF bHATOF OJOCFOUjsOfFHA| Cirta
WOy M UHJyC _ D} ®
Wl
Vs wy A3 FCIOF bu Al IOF OCFcOTf KB Wahbi

Qy ¥ bm bHT IOF bF

- CyTl'B) N
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2] 3IOF OCF DMMIOPOA : C XF 1

dFpfFntwFk Qr j 9 8w . (C
LFTFmM pfpLULOKFM PF
HMbBPMF _ OYHWbuF) nayrC
Wj YA Orp s OERB
. ppHII IOF Y

w30t OF 2y T

ey Uy 3lrb eyTHIIl B

cNeptTOF OBbOrtOF?2 O¥3brxtOF oHI[ B

WCp FC- p sy ByHU 3 BGARHTI [ceblynadmm H pUinx30F * whF p C
. WAy B WT BbBHD

(bFYNTH?DFHYWF3 © bDlIHOFE ¥ UciBRE) WRADT BBIO c

wyj 1Ol 9llOF wh
CY s FBIOFAO NF 9 IOF HKAEHII®H I I HJF v FIOF y2@y A YO

eystOF FnyT ympHiblr RcBBE@H &2 yaphOy MALLORICFIGF M OF
CYFy aBbFM eDHfrpjrtOF e Ct1 CJ1KOFF Mvn KO Uy ¥ bl KO

. Y9F 3kwF wKOPB U EsgpsF YortHfiC
FATryU/bs OTWCre® SwuUNyflth  FBYy @31d¥MP By B
. Oy TFTIOF eB HOF QF FEY AP 1 AOOMF Pm 9 YRz

( 1
L 2 )




2] 3IOF OCF BDMMIOBPOA : C XF 1

OMATr _ Fr IOF e286 Lpy DIWBHM F K F o HE9:jaTO | (@ MRFY KA cFO3B
FAbFYyXw 3nlyl0 _ fF2rsafd2Q0 p ¥Om 3 IOF

(2024 wy AB I U WpHEEF5)woclDps 3 bl
Obll ) dfF y&xmFp rABAKYF BHY KM _ F IO Xeud pyw@ p
9A3r IOF el YIKOF eB w4 A Olpss jyoorl@ABEpIOF  dp m
Wp FOc mptCorptOFc TP Fug®by F e B Zs3fH3 KOBMO . XTAY rOHBF
. 9 Fy 3D LpHEDE Ry MW HIATTBIORK F &/§ HQFF 1 IOF 25 PAP DIOF F n 9

(2024 wy b1 4 px1IHEH6) yHAIPB 3 bll

6Up DBl Yyup OFL 06 WOCB pwmAEFTg MFRykmH OB J1IGw D
WO3 T bwydl myIHAKLIOEF Yj A0 OBuUuF nesLUF FB
. 9F 3wk
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2] 3IOF OCF BMMIOBPDOA : C XF °

(2024 wy hbn OMp H W LAp/H OB LLO M Dbl
MAF Ur DE Dy LIj
FUDF P WpH Bbmr IOFT b4 FuiOF HIFr YetQF3 e b TiBKEL SFulityY] TE
BOWRIOMCc FOr IOF bbi3 t KBFMM uufl TuwBHQFH QMK M6 ¥
. (wWx KOF ¥ IOF MDD BWY XF ¥
or UIOF 4YfF 3c ew3 T oHIT
4 2aH™MOI ZHOF OBBYCHIWBE KO M MO IKOF CMO2WF ® ¥ M HOF
cT Qg My OSBRIV TR ¢ erylIOR G KTE QPFIOR @B ey o
cAFHT 3> WC

Wphwletelrj OF WO Y I bFr /13 BF 9mMm F T N
. (eTHHAIIOF BHBUHT BMOEYF LIWIOY H o #OA T KDF 2 F
B OpticallH x ¢ CHLIF Ont6rgpRO Y jWP bF kbF F 1ddmBEM  wj T
6KFO2 eTHblh eK wlmelr IOF dfr ymmHOYWFIRF p H
. ARIOF pr HBOF w?c

WF WwWIFHRl omPD 1 3 10
(8 Fy=E mOVMYF wepHIOFITpHRAwWws FBIoH3 B n
ccTAFwTab WCND Faj 101 39 0OwrpOF ke CF ol p W M

. wyUddar IOFr PRI OF + WIOR dMom W’
(pmMT IOF) c A¥f FOPF) Op WOA MIOF PFP MIIDF Mm-AT U at
. F NIy Fy yugyB Y B§ e
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2] 3IOF OCF BMMIOBPDOA : C XF °

. Wy Yy HOF OFROWYRIIs OF T F MAr om W’
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F 3%H 3] IOF O6fFgxw cT G6KFIT pMIOFM d9f 33 AIC
bMUFOR) BIBAFO2Y E 1AM O 0OFCUHE B3 FHHD D pCUT M
wx FOF * IOF  w. _ . Up H IOF wb 2@ [ e REHOOMo@RORe BH JOF
iy gue 9l B kHX DI ¥ IO F, B MEW Hikomr W/l 3F OIOF  wllp H HOF
NMmOWyBIom FF f'e B © O P b (Dugreux 20 yar(Hfy et df,20@Q)Y KAFH ¥F CBFY?) |
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C3K MIOYIKF YCyYT wAcOr OF umk esmdOCH Cuy ¥

wy AYFIOF oFpmMuF B3w c T8 UpHI FriomrHoRe {@EEHAE DOFK

Ot bR ficm 34U HOFI sciFscEafYKIE IOP M P B IOF KAem Cy blg |
(Thiry. etal.,2002) “ y KOw

drp 32 WF w?

nNgE #pDOeB wtFC?2 HSufFMQFRC r of®FY KO r SorlOFx PG 33K
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wl UF 3r IOFM 6 CF 93 IOF : 2I0f
(TO) W p (MOB b ICH ME ROF
C Xj @D KRACHBMEWHLIT IOF ¢ T wj YHT IOF @
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1,4 1
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0,6 - MO
0’4 4 0,29
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0 ‘ ‘ PF 3 Hu F
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(T0) Meywpop b r FOF 2 wdABF /1T IOF whmPAr KA pP FBbt

or YKOF 4 Fudid B sps(dIgp@mBOR NG MApbli IOF bbid> eB E
TrewGR U eB OwWobl2p mIAKROF UpkF bl FOF 2 wHABF N1 HOF
9t H [CMEPKLBGFIBE 9p CL An e LR IOFXEDTFCK F 1| 910 p Ol
Gtadur C3 RIOF 4FGkYF |. KQF 2/6supouysdosr U@ 3 hIOF 1ivwAy L
Wr ywahbid UG 31RO .23 Bl pY O BHT 4p OLUGK pyLI OB 3 B E

Bl633T1T 61 pMmIOEW CkgFd LWOF

p OLIbIOF w fUWpl FusifFg maprBotiell FOF pFr [ IOF  maYsslagd F [ IC
Yhy XM tO pHLUMNIOF ppFr [ IOF g wybpr pl YOFIOF 92 FHFHTD
Ay [ O D2e9BlOFD SEUTF BWpt@PR rdIGFhaBHF nAK CKFIT pH
dF bfF 33 A0 p OLIPIOFF H® XK KBt AERG:Ea | dlICmeB mIA Ti Dy

1979amO>3 6 m LWHOF

WOTM nlOw ppodéT ETAT myy yBB 9 KOF 3 BF bIFF AF |

FERmMp¥mp FIrpa@K WhrTC€ pR MHER3EAKF PO LETOFCK
2X00@2mMO>36MmM CTIOB) MNyHw OHHbh FB 4Tc FMK

71

——
| —



wl UF 31 OF m . 2 HOF

brr IOF 2 @8Rl yFEQOF MO RrE HolpFy 618 FON 3D Y
. F r n3y(B) Ik RFMDIIOR TRGFD M

(To) CK F I (M) 2b FrkipHOFYB WS B F ArMOuSE THREPWWP jOinLIQIOF bPvE Catt

6 CF 93 IOF

Source de§ Somme | Degré de| Moyenne = Probabilité ;ﬁileﬁé Cod de
variations | des carrég liberté | des carrés poucl = signification
Variétés 6,32 4 1,58 7,027 | 8,1434E05 2,502 Hkkk
Traitement _
(MO/TO) 24,2 1 24,2 107,55 | 8,6016E16 3,977

Interaction 5,92 4 1,48 6,583 | 0,00014799| 2,502 ok

A l'intérieur 15.75 20 0.22

du groupe

Calculé contre le mate Y=Moyenne(Y)

Codes de signification0 < *** < 0.001 < **<0.01<*<0.05<.<0.1<°<1

N .S = Non Significatif : Oy O=**; Sighi#icatif : p H=3F*F1;#Hautement Significatif: p HG1T1 B

***% = Trés Hautement Significatif: F Ct

(TO) C k FMIBYOP fUMBE)c CF yp y bIFOBN 2 wHAB F /

pH3J/lB

. X JOR@EIE To m GELERLIT IOF ¢ T wj YHr IOF
‘ 4. 3,75 3,71
S 351 3,25 3.12
a 37
(:I)- 2,5 17 2114 mTO
& 2 Uu46°
T 15
5 1
o 051 01F ’ 0.2 0 0
@ 0 T T = = T
w N o S $ > PF 3 HuyF
g-/ \%’Q‘Q %%‘bx‘b' o e\cb'b $%9
Y."\Q Q’o\v

(TO) wWxW)UBFr [ OF 3 wsAsF r tOF

5ARIOF or YHKOF dFf 3 {:KD pEOMESEEBR OF | btk BEmH 9B
POLPIOF _ FTl 1 uF B@46pceES Foyyrly bBGF  DyrRrisidesma Ky
U 9 ppCLM> HOF F Tl whnlahna daimar Oy g iOF CRPY Ay
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pOLUPKF Tl wkF BHhHgB 6yl by A3l UBRLY PEKF ™
e C3 hIOF F3B.Y1 3uc 2 HoB@isaGr@ik dur ey Y 3 hIOF ¢
FITl @ pY 6923717146 Dp CwtOp DCIAFIOF P I Wy

6KFIT eyTmMOI3IOF eB WYKFK wyrb nd9K pHSI
43 gw . BB r y0p PUDIOF Bey DNMIDOFHP HMIOEM de T bl
PbCK WpFTCM afplfUYxbF ndA9K FTbPIOF 29yYjbh ¢
20.1(1 p HYKOWOF HbH b FfB WB XTFH3T FMKM 9fF )3

brFrlIOF? wEXTe yFEQOF IRl ethuefy 6B N MDY
.Frn3y>3 323 FCs3IOF

CKF HEM6'® ppxd flOF 2 wAB F Anové@FTIPERTEMAG Gyo P B pCH

(TO)
Somme Degré Valeur
Source des g Moyenne . . Code de
- des de ) F Probabilité| critique S
variations , _ . | des carres signification
carrés| liberté pour F
Variétés 6,325 4 1,581 7,027 |8,1434E05 2,502 Hk
Traitement (U46/T0| 24,2 1 24,2 107,555 8,6016E16 3,977 ok
Interaction 5,925 4 1,481 6,583 [0,00014799 2,502 Hk
A l'intéri
intérieur du 15.75 70 0,225
groupe

Calculé contre le modele Y=Moyenne(Y)

Codes de signification : 0 < *** < 0.001 <**<0.01<*<0.05<.<0.1<°<1

N .S = Non Signifiatif: Oy O=**; Sigh#icatif : p H=3*1;8Hautement Significatif: pH3 /1B C*
***x = Trés Hautement Significatif: FCtT pH3 /1B
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(TO) Ck [z ORMVO8UL6°) B yAFGBBQRV 1 IOF
(J) bvGIPOERDIT(OF ¢ T wj YHT IOF 6

. FAI
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L ;
051 017 :
0
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PF xhuyF

( 9F BxpOFIp1p ¥ > IOF

Ain lahma Boussalam Cirta Gta dur Wahbi

Ne upxwig)UBrr FIOF 2 wdAsF Nr IOF whmHOr B pP FBbt
(TO)
or HKOF d9fF 33 10 p D4)p OB m 6) BDEREA KB-Hhibsim GeyBLl, Ep
_FTFTl uF BPHBHIB (MOrUde°) elBF rONVKIFbED  wpSHBKFYTT r UOFF By
b HH 9 r ¢& duyrCO3LR IOFA.KGPE G128y F CRT0) wOKG Y AYOK Fp1D
C3 hIOF #ydtrwm _ w1 DU HOFFR LWekPe 3857 C LHNMO mITLNES K
An PF3HMHW4utlO pO. _ . . LIPIOF bi_ I I Yl F 85/py_Boussaled X & 9 b °
_FT1l uF B bhwah HOC syfIQES Fx @Y G BT HBlahntb)Cftab 2y ¢
1, 4 dp OLlb IOF

CIIOFr MPseeyOF Wy TF b wyrb OTm ppfr. .. _ rlIOF
Fc . pfrprlFlOF? 29BF/lB Dy MNIOF B wxpF YUr HOfF 3
WANt b wYAsbr IOFK HIT 3 KOFc 32y 1FNDD (BatHBial.\p1p5H F IHIF
9F 3% FNTF9j T rcreusBF GGRT p & P B OB OB Qy TOF b [DHRYFE :
ny Ow O3OHHb F B FMkmM _ FriOFm w2203 WF YI©OB
.(Thompson et Ottman,2009)

74

——
| —



wl UF 3r FOFM 6 CF 93 OF : 2 IOf

(MO+U46°) wABF /Nr tOFm PF3HWHbyuF eB 3b ey’ FCT pi
. F T N3y «BpIFOBNOF

WXNORU4e bFr M IOF 9 wss F AMoWE T PN 8y YD Ph v Gl
(To) CK F | HOF 3

Sommg Degré| Moyenne Valeu Code d
Source des variations | des de des F Probabilité | critique| . o..e .e
. 3 , signification
carrés | liberté| carrés pour F
Variétés 6,325| 4 1,581 | 7,027 |8,1434E05| 2,502 ok
Traitement (MO+U46/T0) 24,2 1 24,2 | 107,555| 8,6016E16| 3,977 ok
Interaction 5925| 4 1,481 | 6,583 |0,00014799 2,502 ek
A l'intérieur du groupe | 15,75 | 70 0,225

(TOwXpfF Y4B wrtpfrprlIOF SwsMs/r IOF 3 blO

— MO+U 40°
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o) TO

m 2 -I MO
> p

a ls _ U 40°
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Ain lahma Boussalam Cirta Gtadur Wahbi PF XHuyF

CKFIF?2 wxpfF4s wtpfrrlOF dbis{ Ir KoFL o3 bB®II

OH@M46°) CcCryrybllOFS PGl KOPB WABGE TIT fOFy DK YBHT
6 yMoUdee) IO T T OF By @B OAr IO ARIOF pr YA whw
PHLNIWF prprFOF?2 wAsBfF/Ir IOF PF 3 BN HALIWL Y F:
CyY Ny Gixeis OB 830 8k F 1 IOF C3 K wrtOolUPbPMB _ FlI
dF 33 KOF wt MMN3 KO ppwmIOLOF WCr twdg 3uGbrF 3> Mh3%KF
CXFpHIKF 4y blg Kgpr WiKBK uyr tarflarx or npsCrj HEblbhc 3Gk
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O Fmuwl mlOF M Hr 3 KB Y%pyTHOFS RUpFCBRAMOF Oy MR |
(Fioreze eal.,2012) ny HOw

ccA¥3MIOR42 FIMIl w

F3AR) 3T WCr Bur 3 wdAsBfr /Ir OFmM whmp Cr OF 4 4
Wy buF bRBIKEFBEMRKCHAKOBOFCET W

(T0) C k FIB4OF (ME)B H LI IHGFr I IOV wHABF /J

0,67

L.
Q 07 0,62
"~ 06
(42]
¥ 0,5 TO
)
o 04 0,29 MO
“ 0,3
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Q@
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au'_ 0 . PF 3 HufF
~ & < & S N
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CKkFl WP Ppr LWWpPUwAsF Nr IOF whE AT 6QEp PP il
(TO)
PF3tuF WND C3Ks GIH¥MICTHIG g T B hiF OB Ha §F 9 X
BT IOFCK F T A0 c 933 IOF _ F I(MQF pBFAHIGIBF 2 yuses F
NyHTOMM dYp CUANnUphMmaLCH AKKKY nTKY 2yc . ( wB mCJ
Pr3tuFQc29 30 U0 wwahtl @ HHORY , FEEBE AT C 3 T IOF
92F 3 [ IOF BousSaferht, Citd ¢ [ N1t
Wwr KFh c3lOF 9dfF 33 A0 eyt mMO33l0OF eB WYy TFD
9BF /e Oy MIOF B wxbHFIOF HBFFZH MFFoMTp Cor AOF3 PHORs H
WprFTC mB 6kPPRF3MLIOF PEEmMowWWhPIOBDIO FRBUY P
2A) 3y lO 3THA UdUmM O6F 3] 1T pdHHNIGFOR FAR FI3KGBY FO A
(Boudruzzaman «dl.,1997) i y O B3 H¥HBhM, XM AT3CHPRE Filsiies 23
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(MO) PHLUMNKF prprlrOF? wABfF/NrlOF ey? CT pHS3
.Frn3y? 33FC3dBMCPRF B IBH i

(T0) Ck F | #20)3p kP IOHB WS B F AMOMWOFebW KA CHIEF Br G

Source des Sommeg Degré| Moyenne Valeur Code de
variations deg _ de ] de§ F Probabilité | critique signification
carrés | liberté| carrés pour F
Variétés 2425| 4 0,606 | 2,611 | 0,0426222| 2,502 *
Traitement (MO/TO] 2,45 1 2,45 10,553| 0,00178253 3,977 rxk
Interaction 2,425| 4 0,606 | 2,611 | 0,0426222| 2,502 *
A l'intérieur du 16.25| 70 0.232
groupe

Calculé contre le modele Y=Moyenne(Y)

Codes de signification : 0 < ** < 0.001 <**<0.01<*<0.05<.<0.1<°<1

N .S = Non Significatif Oy O p*4, 3 ;JB@nificatif : p H 3=/4*B; Hautement Significatifp H 3C/T;B
**x = Trés Hautement Significatif F Ct pH3 /1B

(TO m p (UMGE) c C by IT Y BOPFY  wAB F /T

(=

0,9
0,8 —ﬁ/ 0,71
0,71 0,57 = TO
06+ |

05 U4e6°
0,4 f/_/
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AF ) BAGFF ¢ AF [ 1OF
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%

0
& N PF 3 HuyF
%éb\‘b %&0
W <

(To) B (wa)pp HB T IOF 2 wABF NIr IOF wBHEP)Cr 6AEp PP Isll
whmMpCr IOF PfF3 HuF (I0bKCEME GLHOF Opllf IOEF 6 BF
6330 60K P IOPRO. ¢ ABhauF B HHIBUBY UYBF Wk DF 9B L
Boussalem ey Y 4 hHAF YpeCWlahbiyr YCld FHORK YT KY 2y c . (W
ugtayiud 9 C3 hIOF  F rOn,y86mm8 7. e tOF p € IQF wipEhkdds B F N1
FACFTIY ¢l Nh0o 657 pu QP CAp RifaHPAIE AVBOOEKP B ¥ B

. 92F 3K
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C 3 IOF 9f y3TFHKDb ewytrMED 93 TOF ®©BfF yw y bIFOF  pFr [ K
oY pY .pbfFprrFOF?2 29BFNB OJyMIOF B upkppUm HO)
(Almeidaetal.2004) 4 Fcm 9OF 3 A0 wABFj IOF ™M w3FhAPIOF
6F 9 xwF Wp i 10ENK GUBFFETHEORY KABC e JokT cTIRYT S
(U46°) PHLUNIOF pryPRHOEXTAB FPIHHOF e K ey dABF NI
.Frn3y? 33 FCgIORM €§ B HIDF ™

(To) Ck F 1 (06D bk dROFED WA B F AMOWDE T pyH N p SYLRF bbRFC:

Degré | Moyenne Valeur
Source des | Somme de; . i Cod de
. , de des F Probabilité | critique pour| . ~. =~ "
variations carres . , , signification
liberté | carrés F
Variétés 2,575 4 0,643 1,567 | 0,19259427 2,502 NS
Traitement
22,05 1 22,05 | 53,686| 3,1522E10 3,977 Fkdx
(U46/T0) ' ' ' ' '
) 1,5673
Interaction 2,575 4 0,64375 913 0,19259427 | 2,5(®65646 NS
Alintérieurdy g oo 70 |0,410714
groupe

Codes de signification : 0 < *** < 0.001 <**<0.01<*<0.05<.<0.1<°<1
N .S = Non Significatif : Oy O=**;, Sighi#icatif : p Hv=3*fl;8Hautement Significatif: pH3 1B C*
***% = Trés Hautement Significatif : FCT pH3 /1B

(T0) C Kk fiBlOFgVOUEs °) BIDFAD MABF Nr 1O
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% mTO
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< PF3huyF

N B (MOKPIGF )Y B F T I IOF 2 wdAsBFfF /Ir OF whHP)Tr 6AEp PP Bl
(To) Ck f | IOF
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MN3 C3K c a3l IOFK) SelOREEF6 LEpBli 806 HYF 9% I
cCA¥3FIOF _ Flrl wF BMorems) 6y HAI KOKDF YEB 65 MK
wr whhbi n AKIYRIOF (KRS Dwd. _ F Ml Y)(TEPI[Cx F HOF K
cT w)PhPIOF dF_ FOM I 7ulFouE eidbe e TORFy OB B ML F 9 h® L
Boussalem C3 hOOF 4 3 mgjfiay UG3 R HOF, 517y A Aipléhidam C 3 RIOF
dF FTl wF 633717 610 pY 37203 IOP FApCrUr Wy ydlr
. W hd

wAcOrBY FOFT dFf ¥ x (MORUAK) chFFr trwOFD yaXY'Y hy YWizt@ [ HOF
wx p OB ¢ AR aFU r&raBi possiPROWE Y £ BO ayy 0B | @F
wA B RO IOF x wfF UYL EOOypp BIBDFM pHLUNIOF pprr [t
19969 PbrF KRODO)gmMO&Gopad afrll 2yc C3nBOfFm OBPB
cTOERs bw THMY MAMOF vbHhj B nAK epbh omOwHPp C
. MH?Yj IOF bHThj BlF B8YKHF T BIGHIEBR c ulshE pr/l ok

CKk (MOHOM prr FNIOFBt s AEir OPTep Bt M eK ey Al
.Frns3y? 23FCs3sidBm PF 3

Ck F (MOFUB°) upx o 2@ /Br IOF  wBmopaC e 1OF XBF BB F b @ L

(TO)
Source des Somme Dearé de Moyenne Valeur
o des egre des F Probabilité | critique | Code de signification
variations 8 liberté !
carreés carrés pour F
Variétés 1,175 4 0,293 | 0,950 | 0,440028 | 2,502 NS
Traitement _—
(Mo+U46/ TO) 5,512 1 5512 | 17,843| 7,1013E05 3,977
Interaction 1,175 4 0,293 | 0,950 | 0,440028 2,502 NS
A l'intérieur du 21.625 70 0.308
groupe

Calculé contre le modele Y=Moyenne(Y)

Codes de signification : 0 < ** < 0.001 <**<0.01<*<0.05<.<0.1<°<1

N .S = Non Significatif : Oy O=**; Sigh#icatif : p H=3*1;BHautement Significatif: pH3 /1B C*
***x = Trés Hautement Significatif: FCt pH3 /1B
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15,36% w3 F tkEirm k@3 RIOF e KEV7%.QXIB%. 22T6% M A K
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_CkfrlIOF MNB wxpfrpUs WCr BPufr? 4%ATRIOF or 4YIOF
wABF /1B Oy MNKF EbIK nA&AXuBF AMOWOF p CHp OB C
dF_ F Tl wF Hrox brmEKy FE H/p3eT1 IKOFMKENE F F DB RIEYT O T
OWbF 3 1KOF wyr b gHblh d9fF 33KOF Hrx wWtFC? C3
wAc OB nlOw O9Hb BM Hr3F ¢cT pFOr s MR FEY
ry Ar IOF eB CTCNIOF WMB 9Y9F_ F Tl wF »uwhkhKk ecE

4y BO3 IOF 6FIOB K Wkt Chidnay WD P K EDOF oy ¥ tOF &1y @

dr 3 bOr OF LHOWMKQ tBdErgossmré@Feal J0R)p Dy hMCu F  df 3 bC
B 23Cjb cglOF 023uF wTHY]L YOBy BWFOUTFrwl KRy i

. (Van Oosteronetal.,2010) 9F F Il wkF wn

FYHwmF OB bbid _ FHH wyybmMCuF wHhFasm wyGCFCT
eTHblh wAcOB nNHOw bHHHIOFM HT 3 DFRYIPH PO r
C 3 KLauer bhiDSimmons,1988) My Ow 3OHHb FB FMK M_ ®FF OF

n AK uftupsFipeBF ) 9Bk FhEh Q0 lwyb ey FE 3WC, | r By
wt FxuF  F33K0 ws CbllOFD Twyssl® 8D yG i BBBFBr € kL Fpvl |
. (Lawlor etal.,1988)lyy 'y 3 HOT |

wlpHEFE wcpfl

nAK rFBuF™ sugdsWdcir OF 54 AHIOF por YAKK whmp Cr |
Wy buF b bll@sf)Mo M CHrKBBF  ccTT  ullj pYH

(TO)Ck F AUOFEMOY B0 H LIffl JOF I tOFVD wHAB F /I

X j AEIJOR MoTtOGFLM )( 3bll IOF ¢ T wj YHTr LOF
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Ain lahma Boussalam Cirta Gtadur Wahbi T f 3 MUF

(T0) NB (MPXPbrpYBsl IOF 2 wABF /ir IOF wHMWP COKDP B pls
whmMp Cr IOF Pf3HuF (08 KbwOp HOBMI D F bw> E&m 3
@By CkFl IOF R /658 7h ecysJOFn mEByOLs ekl IOF h Pe r [ H
Gta C3 oMb 1ii YBATUM BoudsalemA KO3 FIOF 2 ATR Y @y uMF
49,98 dY4YpClUm wlp HIOF citgc f € 3 T IBFHBEEIS KOGyDLYy UYWLl Y |
26 B7, 68 Y% nr hllahfapv@iim ey Y3 RIOF C3 K F¥EFm Y KF
. CIOF6 ®MOF 16 AK

MB WaxpF UrpF rMOrpaw upsHBLE/TIOROF  wlp H FOF  wc F [
eB wyTF bF OF r BARRIOBROFWC F s WpFTCE ¢cT c?
cT KFYPXF KOF3 K TIrésayc i BB ewyLYRHRyct 09 & MmiOB 3
cT WwXHbIgprOBF nY%bK) vy Y A6 p EBlA 3 P O BIIOK DBy Dihb m
(Frederick and camberato,1995Wy9 y 1 FOF p FUKARWBH KO

(TO) C K FMiBOF U4d8c CF P F Yy BIIOF® wHB F /1 HOF

: X AGINAEv CHEREMPDGI] FOF ¢ T wj YHr IOF 6 CF
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Ain lahma Boussalam Cirta ~ Gtadur  Wahbi PF3huF

To) VB (Wgapp HBT IOF 2 wABF NIr IOF wHWP COKDF Bpls

whmMp Cr IOF Pfr3 My F C@EX wMEHIOCBMWER Mol H Hei® B
u M R1D)3 hC kcfailOBF % % 7Te yc OFm FoQyabh) ve [KF € 1 HQg /BY h
C3 hIOF C3 K?> 668 Y R 2 QK girld IO FhIOE x m 6 BB 52 yeoy 7.
FUTY KFpYP&®BB, tX dpCH®F wlp H KDFANgEnE B B T
31t hm | B HEIB 1n AR [ 1 Boudshlens ptlCdikm e y Y 3 hIOF
2 6T, Gyb yLU UNa3am wl pwatdF C & fOF B

o(N@B%) F T by IOROF 2 wAB FANY OB Y Yillp OFOF 6 QE $ § KOF

6tc eB CTOTM 9f 3310 WNT ANIORCXH i 3lGOF AABBY j iiT3

Wprut eB eljTm UHY] IOF o6llxm pMMmMTIOF HT )
. (Leghari etal.,2016)3 HbF | HOF

(TOC k F PP ve+wa6°) BHDFAB WABF /T OF

Xj Ar(#0F boMTBELIOEM] IOF ¢ T wj YHT IOF 6 CF
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Ain lahma Boussalam Cirta Gta dur Wahbi PF3HuyF

(T0) VB (upxg)B B SUPAGFFFIr IOF whmp Cr IOFE P F 36HHIO0 Supl
PFr3HyF C3K wlLI0H HOFb M@LxaakEms i B0+ 9B bl 36 ydls  aE

CKF. . _ | IOF 6/ 6Gle P cn kOF MOyid”) ERF r [yO¥Y BOmdAB F
C3 hROFB 7, ywRrwr girid Ca RIOF nHb BYB 52yveq 3. MOMF D39 b
Gtadur, eyY3 RIOF C3K w_ _ _ _ . 16 GBHOIOR3 i Mhkax F I B

Wr Bolgsalemk pCr3 HIOF 31 26 0_, -é KBA3H, 98¢ m A KCita nr y L

? .%6h Sy y Ll HAZmM wlpHt
FCt (MOyUsBp Ko pr FIOF 2 wABF Nr IOF wlp wH3F3 sufcw I B
Ay xr 3lOF bC/e WpF TG GCKTfF | eyt@ bl s HOOF pupcpr Y
ORToIFD ut® O T eMwruD MPfr FSKIGHHIOF _ F 32 c T i
KONr lOF wUpHIOF olfh wcrplB WpFoalOrF HF 2 M &

(Pengetf N tbf o B Wy MwIUIOKEF DOKw c T dUrp I itoF W p YA
al., 1996)

dF 33 KF bHA

nAK F34dhR] 3T WCr HBHOF P pyHAky O r €OF W3 KD mMip ICA K
Wy byuF bfrbll gFm Xj Ar OF ¢ T

(TO) C k FAIBUIOEGMON B H LIP FOF T FOF B wHAB F N1
() bvmBtBAEM) (3bll OF ¢ T wj YHr IOF
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0
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>
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T0) B (WRplFpdBl IOF 2 wAsF Nr IOF uwdi) p GrUPF Fbfl 3

EhHITr O D33 N1X¥j Dt IO WO 15 PR BEOFOR Ybbi> €8
bHA BhHyEEp HOWEMOF prr MIOF 2 w@BK /14 fORIOE HE D ¢
R, 76U dp ClBoussdley Lj Cs hHKOF C3 K b(moy IOE Kk b [PKDB B 4
Ain ey Y3 htO bHIOHIF7 ,BB06H 3 6 WIUBLIE 3 HRD 6 BMHB 6 CK F
1,536yl HS®D & k\E4b, ArEB9 yMRE 41 8 6 ylbhmaHH® 2y ¢
N @y p§285 roBRYBayiud 2 C3 RIOF F r n@ Bk, M 6 T BDF H 3 IOF
Wi ®dF N/, 021 Yp CL Wapbiy LICnT@Fe ,FBEIYF 86y L HS D
6HON, 0ByUY CKkKF
MO) bFrFHOF?2 wAsfF Ir IOF whmp Cr HOF BP Fe3gtBugH xC 3
bHA nd9K OyX'Yb WITopH KRR IOPpF EF B IORT p ¥ &
O HoF 8 HINOF_ e BUEJIFOHICHIT /r o NuGEOF @ M Many I XOBIm IOF  _ 9 F 3
afplMUxwm MNGPOMbs BIAKIORBT Ilwew Obll 3 IOF wx T Cc
2010c(KFpCXYIOF) 13y? fB WB XTFH9T F

. FTn3y 32 D323F&B OB 3 & T RerkewbtsTF IR DM Y
. CKFOHQF/MIOF pfrpr FIOF 2 wdaABF
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wl UfF 31 IOF m

6 CF 93 OF

. 2 HOF

(To) Ck F I (@0)3p kP OHB wABF AMOVRE T KD SH6Miph BML

Degré Valeur
Source des | Somme des g Moyenne des I - Code de
. . de , F Probabilité | critique pour| . ==
variations carres . , carres S|gn|f|cat|0n
liberté F
variété 556.7166667 4 139.1791667 33.20377734 1.42895E08 | 2.866081402 xkx
tréait t
reaiemen 0.3 1 03 0.071570577 0.791803055 4.351243503 NS
TO/MO
Interaction | 767.6166667 4 191.9041667 45.78230616 8.5752E10 | 2.866081402 xkx
A l'intéri
INeMeU | 6383333333 20 | 4.191666667
du groupe
Significatif : Oy O =p*H*3 Jgmificatif : p H=3*A;Hautement Significatif C Tt  p*#*3/Tees

Hautement Significatif : F @1t 3 /1B
(TO)C Kk F MYOF 4sBCc CF P Fy BIIOF® wsie F /11
Xj Ar (@b re (6 D6 @ pl) HOF

cT wj YHTr IOF

bHA

(CmdF 33 HOF
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80
70 -
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uuuu 00,9

= Moyenne TO
= MoyenneU46°

3 by F

T T
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Cirta
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Wahbi

(TO)

NB

6 CF

WHE)F WBe Pl @EB KRN 10 9F X HBF G&HA BBH3

or UIOF 9fF 3% bHA B BB EI6 B MAQHMFuyp Fe dif B

2 YT0)

.CKF I

OF

dr 33

tOF

bHA B BHhH3I3B

pMIOF  Ck r8D.38% 7286 wx gif W GiddahmgICyp M HOF A ICY K
WKBFUNEL6Y L HB&sae®y €3 HIO b H FFla@AM HE Supr y/bl| H

wxp p8ds, B3 52 W@ahbi _
uGtayiuH @3 RIOAR A B3 By ¢C

yCY Zh KBF > i, 6B, W 6 6 _
/blig OB HOF BENI 0 9K 9 ToRym, H A3

6y4d?d WXpPF

bHT IOF

yld HA
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n X pCifta HADSTRHEBF 8 NBEY 76 wryl HAD pWsORNTKSE T 1O
7RI, TR66YyUYD CK 4] NP BoAWXSpThl w

U°) pFrrFIOpBr WA PABMEF wBmK 9Yf 33I0OF bHA B
Y9F 33 OF bHA nuflKF Y26 YaCOrk FpbYSH YOIOF F P B HOW YHpA B
M/ BLB0 wyr b wWTFYROQOSKCHEWPD pOtbwih pmk MB
or YIOFF Y pAEKY bm T KOY p mIOF KOk M HDROFC2B [yuhatpFdBBHOE

20@301)2 eyyKFpOIOF

. Frnsy?3 OecdeCGEIQH /CHMITve fer y3 S FIRHE KD H Y
. WTPpFrrOF dbiBF /1T H

CkFl 0D buxgdgHOEE wss f AMowaE T hNb 8y AYFD Ph v G

(TO)
Somme Degré| Moyenne Valeur
Soqrcg des des de des F Probabilité | critique .Cc.)qe d.e
variations " . . signification
carrés |liberté| carrés pour F
variee 621,11 4 | 155,279|41,2242,17476E09| 2,866 kk

TréaitementTO/U46) 53,333| 1 53,333 | 14,159 0,00122403§ 4,351 el
Interaction 860,583 4 | 215,145/57,118 1,16383E10| 2,866 ool

A l'intérieur du 75.333| 20 3,766
groupe

(T0) C Kk FMiBIGFEVD+U46°) BIDEFHR wHsB F /T HOF
Xj Ar(0fb Cris OB Mlp() 3bli IOF ¢ T wj YHr IOF

b H

90 ~

Q@ 70
o 60 1
50 -
e 40 -
g 30 1 = Moyenne TO

€ 20
© 10 - = Moyenne MO+U46°

& & & 5 PF3huyF

T0) MB (Uokpe)UgAehpilPEOBHER IO dF XEOF GHA BBH :
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or YHIOF dfF 3 x Up ¥ B p B IHHMECKS IGE §iT OBM gOF bbid el
To) CKk F | IOF dF 3 HQFO+User) A pB H 2@ 26 WD fFulx gGFY ay T
Ck fFl HOF82%6 ,uf@, F6U%B Y p C@lGtagury UC3nBRFY C3 K b H T IOF
N5296y LIl Hha2yCs b C3 K p s BiF NB3PHA 8 swyriyll HA
R, 5 Bouysdkm Cita ey Y3 H3am , 581 HAD &Ep | OF 2

n &b, 2 67 N®6 76 6y LyxpFFaaT M3 3GB6 , 8 3
8OND, 89U Ck 7 INDF® duypk@l Ywganty O Tmtep NpFekvA RO
cT Pbgs3Fm WMyYXhpuFPumhwiyeE Pl ORbe CF 33 IOF
GHelF e XTFHIFTERIORN RIOPT p PRMasK I bpHOwdT rel
(2015 C¥®KF }IOF

WTPpFrriOF dbuep BB IOBIMD P f peHd, e 5303 S0P Y
Frnsy BvBmF C3

WHH@pORU46°) b F K BGF /Br IOF W Bropa@ m R KR Oy @Bl fh E® &t
(o) CK F I HOF 3

. Somme Degré | Moyenne Valeur
igﬁ;‘iggg des | de des | F | Probabilité | critique .CC.’]?.'e ‘tj.e
carrés| liberté | carrés pour F signitication

Variétés | 628,28 4 157,07 | 22,95| 3,08303E07 2,866 ikl
traitement 3 .
( Mo+U46) 326,7 1 326,7 | 47,75| 1,03516E-06 4,351

Interaction| 793,55 4 198,3 | 28,99| 4,5119E08 2,866 ok
Allintérieur| ;35 g2l 20 | 6,841

du groupe

WAX3THBE bHA

QK F34dh) 3T WCr Bur?d wdAsBfr /1r OFm whmp Cr OF
. Wy buF bF bll(i4E:M)bECAMIOF cTT w1

(TO) Wpx gMOY B F r [ IOFV3 wAB F /1
ADbmCHPFaML IbIT IOF ¢ T wj YHr IOF
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Ain lahma Boussalam Cirta Gta dur Wahbi PF3tuF

(To) B (MK puBer /1t IOF whmp Cr:HEB) P 6 ilibuy B bliy A 3
WA bHIWOF BHHIT IO D08 %B B AP HOERM | LF3 kb bi® € B
(M) CKFI IOF wAY3 T W@B) pbHIN IOF HipFs [ €Of D wgxE p fl1H
CKF. . _2[3R0p,25wxpF doc@dls wr3yRIOFn YK wHA S 3 [ IOF

JblLbFB® hive , 611 Bokkylem C3 RIOB DM BEH 7TH W HAD T 1y
Gbo , 08 2m 6 B9 ,f06 5 6y LiGtatdt, vandy @ y Y 3 AlB HUAQR I BF
Ainlahma C3 F&OF p HR0B , (Weddm 6P 7 ,frlg1 6y L HAD  Ck

6ht 8 N@, 58Wr y LI nAKY6RHAW2 5 Ok FU pHOFLD umg»yplLk |

BT _ wlUpHIF wcrplBmM d9fF 33OF UFYbpw ndK

Ay rr 9 lOF wypr Kt W rFeY b fWiber BrIGF  pUAOCEHGH mc Ta Ful

20 100 vy 3 Hom y ¢O&FF HO HPk3M IOF b H A WpPF TC n

ey 3 pH3JNa0®Y PBmHCARRBTHhbTKMe v 1B O B{OHFH Y
Frns3y?3 33 FCgOKF 2F mysive fJlk

(To) Ck F | t@2p)2p FukipOFu3 wsBs F AMOMDE T |y PN\ Bl FOF h PG 13

Somm¢ Degré| Moyenng Valeur

Soqrcg des des de des F | Probabilité |critique| . Cp_d d_e

variations - | L - signification
carrés|liberté| carrés pour F

Varietes 18,835| 4 4,708 |7,127,0,00097595% 2,866 rkk

TraitementMo/TO | 4,563 | 1 4,563 (6,906 0,01611698] 4,351 **
Interaction 8,315| 4 2,078 |3,146/0,036881404 2,866 *
A l'intérieur du 13213 20 0,660
groupe
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(T0) WX gupe)Bp F r N IOV wdAB F N

(1) b M GBEIBFLW )( 3bll HOF ¢ T wj YHr OF

bt
N
(6)]

L
Q 20,46
9,63 ) 19,66
20 18 - 06 179976 1838
~~ i
®
3) 15
uTO

10 mU 46°
=3
C 5

0

Ain lahma Boussalam Cirta Gta dur Wahbi PF3buF

(TO) B wude)F & 8 &Pl @ 6B IR 1B HUAA BHIEOR6 Lip I bll

whmp Cr IOF PF 3 Hou F (LM CupFN i IOIT BOFA bBIBH ®E
WAX3TTWF bHA BHHIB Oy wKpPY Hp blIBF 3 pbp F
NO3 6 U Yp CAihlahmpr vy LC3ARIOFY C3 K w9 ) @rd) IOK F b HOF +
N1,12 Bgussaléin®d C3 OB W Asav wyr vy LI HA26Bpw BB CK
eyY3 hiO wA3 Tl IOBh2 b HA6IOR Eybwydls n/BIFY31§NE > Ck

0,76 6y Ll HARE GK F0D6HdF63Es,08 5k pip Y B6 y Ll Cirld, 83durd y ¢
R, 5 W dp CL wamiy L Ce k¥ HEEEN ic, OB MEREBNF n A K
oh1 8 ,\®6 15Wyr y Ll n AK Y6 B61,295 CK F

nloOF 4 WA 3 b HOR T ncEXE wI fypbll (D DF 4IBARF eB 63 3 9
N0 pMIOF ey tUWCT JMmOA o 4D H by b [y Tiugy CFe (MEBFGEFIT - B
wy CF wy SIOF @&/ WaF| K F i FBFOF p [ ¢nbp HQ T v (RIDHEDBE  UAG I Tt

WA BHAFF N3 B HTEBBOEROW AIB

ey 2 pH3 /s e BybQpHPOED TP Ty LB BN Y fp Y
.Frn3y?s 292FC3HKOF ey?3 F/I
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CkFl 0pDbexgHOtE) wds F AMoWaE T K\ By aDED PLveCE

(TO)
Sommg¢ Degré| Moyenng Valeur
Sou_rc_edes des de des F Probabilité | critique _ch_ie d_e
variations s ) . signification
carrés|liberté| carrés pour F

Varietes 23,131 4 5,782 | 9,302|0,00020463¢ 2,866 *okx
Traitement d

(U46/T0) 1,452 1 1,452 | 2,335[0,142103644 4,351 NS
Interaction 42,358 4 10,589 (17,034 3,1609E06 | 2,866 e

A l'intérieur du 12,433 20 0,621

groupe
(To) Mg p fMOeU46°)By Ayam Y N HOF
(lD)bm Ci6loBEMp() c PbIjIFHT IOF 6 CF 93 K
<
T 25
0 20,46 20,26
20 19,66 ,
5 20 18422 Xy 5 17, 1830
15
S:‘— uTO
310 = MO+U 46°
S
0 — . T PF3HyF
Ain lahma Boussalam Cirta Gta dur Wahbi

nB (MPrWe)UBwABGF /Ir IOF wEHmASCHHEE ForlBpHbuIBIl WS
(TO)

C3 K wdAd3 [ MBEFr b ALYBSCITBIOFmTIbGIT IOF bbia  eB
2yt0) Ck I IOF wgy 3B Hmses Aberb FF HB WG B F /ir IOF U
XWpF. HPNDS5 U dpCllctaygdrCY HIOF C3 K _ 3B [ KA 3

Boussalem, Aine y ¥ 3 A0 wd? 3 MR , NMHGAO Ty HHREBY Mg FOb B
0, @20 No6 6 U CroFB IO m@Ep NHBG Q 6r yaknd
WE @HEYBS 60t CHBARJOF bG3MKIOFW SEYFHBBB6 HIBA Kl ¥ 9 tOF
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G&5N 0,4 U Yp CL wWanbiyab TmkFb GiFPsHME08,T7 6 6 y L HAD
6M36N0,15 wryl ndKY HA7

b CKWbHKRE bHH) rFOF nAK c3Ft@w Oy XYh c3y T M

FB FMK . uSHIGF MOFbH B HBdNd FOR 3 BOBK i DA 3 3 TABF pIC
. (Sobhetal.,2000 M CDY

ey CtT pH3 /e yWPHedDET ppeHeEWMIBE @ ¥ SO/ T OF
.Frn3y?a 393FC3H

W(WORU4es) b F A eQr /Br IOF W Bropa@ m R KPRy BilH GaviC 1
(o) CK F I HOF 3

Source des | Somme de Degre Moyenne I V_a_leur Code de
. . de . F | Probabilité| critique| . ~". " "
variations carrés : . | des carrés signification
liberté pour F
Variétés 14,698 4 3,674 8,087|0,00047552¢ 2,866 il
Traitement
23,056 1 23,056 50,747 6,66563E07| 4,351 bl

(U46/T0) ’ ’ ’ ' ’

Interaction 15,428 4 3,857 8,489 |0,00035694¢ 2,866 Fork
Alinterieur | g qeseee66] 20 | 0,454333334

du groupe

Significatif : Oy O =p*u*3 Figmificatif : p H F J'B, Hautement Significatif C_ T ;p*& = 3rdbs
Hautement Significatif: F @M 3 /1B

MFfrYbHKIR

nAK F349h] 9T WCr Bur 2 wBHARAIOBWY g R r K
Wy buF bF blisgR)is MECHIOPF c @ T wp

(TO) Cklfey ¥RV Bp H HRIOF IOF ¥ wdABF N
(4l) bm@BIBAEM) 3bll FOF ¢ T wj YHT IOF
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Ain lahma  Boussalam Cirta Gta dur Wahbi PF3HuF

(To) M eMayxupsFeYs/it IOF wbhmp Cr:@B) P§ B pbu BObIIWF Y

bH, _ A B__ BHITYIO_ L1 ¥ YBav 68/ F OO iy p (OF LW bI_ 3
Wr YbHIJOR B. _ N®) 3 HOY LI/MCF up f rxp FlrYSWH Yw_ I S
ON 5 U YpCita, L QB M FTYHER [CGOF fBRKY 6T0) ®rk p B, HK
Ain Cs_ _ 0. FFH L, ONby Awym_ _ _ _ _ ryl HS8, 09739 ¢
/s, A3s2mgy . . ryrlp Ho o [18R2 @y 5 1 HxOFlehda W | .

M 15,638\ Ohl 6y _ _Gtalhur HBoussaldh®y & & F_Yybdr}Ol IOF IOF B
163 _ 616\ B 616 M230, OGN 6y__ _ _ L H15, 16823 KCKF

_ XKlp& U2aody 76 M Py dlC n Liwealpy rHC3 A3 BRORF. F 9 JOB Y
63 8D, B wryl ndaKYy

WrY.. . FOF H_Jp HA XEYOAWFDHsr rn L IOFAKCF_ . _ ¥
bH, . A wX_ _ IbF3_ OF3 A bpKiarosfk m. oKW B | fOF E]

PF3__ Hbuld cCH__ LIOF 40 yYBPUHO t IOF sRRMYF. o jKo |
Yoéhiika etal.,2017)

deiBF /IiT OF ey 3 ewWP AGHDIDE vy Besr @ D) Y
.Frnsy? 33FCg|
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Wiy B r M IOF 3 wsds F AMowE T pypKVIBY FOfilp P foavtbif F
(o) CKF | OF 2

Somme Degré| Moyenne Valeur
Soqrge des des de des F Probabilité | critique .Co.c.b d?
variations s . X Signification
carrés |liberté| carrés pour F
Varietes |18,835 4 4,708 |7,127/0,00097595] 2,866 *rx
traitement 1 -
(MO/TO) 4,563 1 4,563 |6,906/0,01611698] 4,351
Interaction | 8,315| 4 2,078 | 3,146/0,03688140% 2,866 *
A l'intérieur 13.213| 20 0.660
du groupe

Significatif : Oy O =p*H*3 Fgmificatif : p H F J¥B; Hautement Significatif C_ t ;p*& = BrdbB
Hautement Significatif: F @1t 3 /1B

(To) VB @489 brrtOR IOFV3 wse f N
(sDbmMC6 BB MpP) Oblil FOF ¢ T wj Yur IOF

E

- 18 - 16,23
142 73 ,03 15

n 16 -5 13, 66 13, 5
L 14 )
Q12
L
> 10
,_3],_ 8 mTO
z 6 mU46
S

4

2

0 PF 3 HuF

Ain lahma Boussalam Cirta Gta dur Wahbi F H

mole  wHe)yAB F /1 HIBF 3 HDPHOF B BH 36 Lp Dbl
CWU Xb A IOR GyPuA rHp Y k XK B CI6OF M Obll FOF bbis
2.TP9 Ck iUIOPF bH A B HHGBH NP KDF B wiABF .
WX pF oL4hNOBB6t dp C. LBougsakerydB  nhIOBYFYB & OOF B HH I
6_18 ,N03 Gy Amiahhia C3_ TIOF 16,26 g 6. Fry Ll H. A7
Wahbi ,Cirtae y YM8f YHAHOF IOF/bLEpFEEWMI2 3 2 5r y L HA p mIOF
O,N6151IN 05 6y. L HA3B, 606 vl 1 , BEubSp p Y B, 6 B
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wl UfF 31 IOF m

6 CF 33 IF : 2IOF

W XxARY®B 6 KBy Flp C. LU Gthdur @ T HDFC KEFRAYS HAFFR, mSFBEK

18HMN6 1r yLL nAKY H¢

wyY. b WF YTHOFc bORAM BEFRy e pitaIRIOD yKFFYh b w0 €& |
2. *bY w_Ps 13 HYRbhlfrkeXml D16H KB K c F . JdOFY lABF DBF A3y HGe |

wB C/13r1 KOF

WO A0 KDLLA F

dbiBfF_ /1T OFO 2 RTF B F_ @IJTTB epBe fyis FIRHE D Y
Frnsy?3 323 RMPOITHF waypPpr

wowgsp W r M IOF 2 wAe F AModE T HKIXCF 60Fp Ph s Gy
(To) CK F | OF 2

Source des Somme Degre Moyenne g V_a_leur Code de
o . de . F Probabilité | critiqgue C
variations descarrés| . . | des carrés signification
liberté pour F
Varietés 14,461 4 3,615 4,465 | 0,009673923 2,866 *
TraitementU46/T0)| 0,320 1 0,320 0,395 [ 0,536470437 4,351 NS
Interaction 30,494 4 7,623 9,415 | 0,000189754 2,866 ik
A l'intérieur du 16,193 20 0.809
groupe
(T0) C Kk FMiB4OF gMdeU46°) By FAD KOy Ve F /1T IOF
()bMCTIOBM®BI) FOF ¢ T wj YHTr IOF 6 GCF
<
r 18 16,23
2 46 15,21%,2 ,13 15 15,26
5 13, 13,83
L 14 73
Q
L 12
> 10 =mTO
3 8 = MO+U 46°
5 s
4
2
0 PF3HukF
Ain lahma Boussalam Cirta Gta dur Wahbi
(TO) 1 MO+U46°) wxpF UB wABF /Ir IOF wHWP COKP Bpls t




wl UF 3r FOFM 6 CF 93 OF : 2 IOf

FTHFY bHACBEPHP B XERUOHB MCT/HF Wbll IOF bbid> esB
CKk ey bHA B B02sUB6) O LU/BIORYXDF MBIOF 2 wABF Nr
64H 7 D6 N 1 Cllp upougshlam n AK3YRFOROFC 3bkd TWOF TG HH 9 B
164 08 6 AwmkywdH 9 C3 hIOFRA 6l @MW, _ . ryld HAS pml
Wahbi ,Cirta e WV ®WAMIObE PHOFB 16 BURshmMy L HHAD p mIOF
15 1,WR 6y L HADB3, 6CKe | OB H DwiNpF 6 LI6 T A=
0N5 U de@Edur yryl CePORBOBYNSAB, 681 6D
18H65, 1IN6 wryl nAKY2 HA®

Wr YFIOF bHA BPHBHIB n AKg FyTtuBIFel KOFY R62C F 3% GaT
NT OB F T p WPy OFbY 0K F § HORFLIAYFY DIslEIF & §K OF 10p B
6ne pMbs WRAYDOIDMickEdxp H LUINIOF  p FHITHBIF coTF  mpK
R F BN N hyYyj IOF  big B F 0 DK T jji@FQF MuECH BYF

(Slametal., 2005)

e YFIptH 3BT M P F 3 by Oe ydI3RTH eppdtavoOl MR Y
. Frns3y? 23FC3lOF C3K p

WOHORU4) b Fu T EGF /Br IOF W Bmopae m 1OR) KR [O36HBlipH baBOKT
(o) CK F I HOF 3

Somme¢ Degré| Moyenne Valeur Code
Source des variationy des de des F Probabilité | critique| .. o ..
T . X Signification
carrés |liberté| carrés pour F
Varietes 3,336| 4 0,834 | 1,210|0,33730988¢ 2,866 NS
traitement lo+U46) | 15,408 1 15,408 | 22,363 0,00012848¢ 4,351 Fkx
Interaction 8,956| 4 2,239 | 3,249/0,03302859] 2,866 *
A l'intérieur du groupg 13,78 | 20 0,689

Significatif : Oy O =p*H*3 Fgmificatif : p H F FI’B; Hautement Significatif C_ T ;p*& = 3rdbs
Hautement Significatif: F @™ 3 /1B
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(Ugee M (MO)wAB F /1T FOF auprTpwmwgyTd WOFM °H 3 BEYE) o6HLyg B3O BDIT
(TOV B UMOPUREYVB
WphF. TC cybay Xb fj. K BORY bop FTOJCH KBbh 1(IOF bbl, 3 e
Ck FUMOFFZH B 9 bBBYF r HERER Y2by' & BNF.AEK HIH HPFT MODYH Yl QX ¢
F 8/HBb 1B vEIYOBM 9 p CKUBoussalerhl Crs hIOF 6 B Y IBF B O\ tOF
H. B/ BHBARD blPYBwNFrOWFHenlaima,Gia dur, WakipPH 3 Hbb F
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F_onryl 4_ xH_bET/0PNSs] BbaBbIor s MgaRhj rOy3LR KOFA KnFM K F
W dpArlahma C8BIOF FnAtH woyD8MAdKERFBEFb WHBE
4p C. UCinp r 94l RIOFAKGEGe @ K. W ABIIOR .pHe®G MOBAIE w4
U4 TKFmM H_ B W 64MHakhB \CIBIF B/ by A0 B M8 Hyls
. He/ 05 B0s MOMMbI{ B C Boussalsm,iGtaidurp\VFahBiF 3 Hbb F

pMp nHOwe TOFRPWTNFD H SHYEIKDRY oClildl g T F Y b w9 3 OF
Oy TMpPp HABIOPRT 2V by THegbHOF Wy DM T IOF y By DX
ROYX7aMO3YM UUMCTOmMEFMup T D Hor

FMbm wTtpfrr Fr30By 9 bipyal NeEETRavy Fasts EHCE DR Y
Frnsay> 23931
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wl UF 3r FOFM 6 CF 93 IOF 2 HOF

WxWpH P ryserrJ1r IOF  wihovaeC KEFIGRSREF 3 6HYF €@ G T
(To) CK F | HOF 2

Somme Degré| Moyenne Valeur
Soqrcg des des de des F Probabilité | critique .que c!e
variations | . . signification
carrés | liberté| carrés pour F
Varietes 0,006 | 4 0,001 | 0,262 |0,89875352¢ 2,866 NS
Traitement )
(MO/TO) 0,0100, 1 0,010 | 1,527 |0,23076709] 4,351 NS
Interaction 0,013| 4 0,003 | 0,527 |0,716623114 2,866 NS
A l'intérieur du 0132| 20 0,006
groupe

F M ¥w rutoF

dbiB F TT3QFOn dPRTE ey &te D ¥ BHYHRY 3 /1B
Frnay?3 331

Ck F I tOR6Y bupKplFiOFE? WA B F AMODE T JYFBIXHC 1 IO, p P b 3118

(TO)
Somme| Degré| Moyenne Valeur
Source des des de des F Probabilité | critique _Cc_)qle d_e
variations X . . . signification
carrés |liberté| carrés pour F
Varietes 0,010 4 0,002 | 0,637 | 0,641740016 2,8660 NS
Treaitement
(U46/TO) 0,003 1 0,003 | 0,711 0,408934133 4,351 NS
Interaction 0,007 4 0,001 | 0,456 | 0,766599178 2,8662 NS
A l'intérieur du 0,084 20 0,004
groupe
doiey Bp@BO/DET M Pr3bbuF eySkpdds@iOH0 OOT

Frnsay? 33FC3IKOF C3K

WOHWORU46s) b Fw S eGF /Br OF  w Bmopa@ m DR BRIy HHjLUFp Cis KC:

(o) CKF I IOF 3

Saircedes Somme degq Degre | Moyenne _ V_a_Ieur Code de
L . de des F Probabilité | critique| . ~ -~ .
variations carrés . , , signification
liberté | carrés pour F
Variétés 0,006 4 0,001 | 0,460(0,764124424 2,366 NS
Traitement ) >k
(MO+U46°)/(TO) 0,083 1 0,083 |23,2000,000104877 4,351
Interaction 0,007 4 0,0018 | 0,505|0,73213038¢ 2,866 NS
Alinterieurdu | g 71733331 20 | 00035
groupe
( |
L %)
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(Ude M (MO)WAB F /T IOF d@hm pmEFVWOEM Py I BHAFR) 0 6dljps I
(TO) W BF Huppiecm

PF 3. BobF YyCT vspkm BHIbHGH:) » b @3 T BOBIM. I(IOF bbida eB |
C3_. hIOF 231 _. B 2. yc . 9bl B SPPF CGxtpyxgArKY Bo HWIOT
F. BY H1BRD6 BWr 5 M bl Bieprr. UIAQFHE Ays & blwisDiksyK BY

weirtg LIC3 mMFOFX gy € F yp iy bifGBDF 2  BoudsalgmTlF KOFF niAyt $hh w.r wrl
0 N@_ 96p Qualthi C3_ hIOF F n A1H_ BBH ayMBBIYIBGL Y XxBH F
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C3_. hIOF FndAtH wd ul ok HY CilBAWDpad Bdusdales B 10 Y thly
. He/ H@3WOQbly8sy LI nTKF Ck | D780 whmypsde .+
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CCHLIIF 2yxr gilOF wy Ar 1 9Fpmpwy € Ta OWIT 0@ swHbl

2017 a4MO3FLp HIFCtWc F e WpFTC _pyoT upbbl HJOI
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wl UF 3r FOFM 6 CF 93 OF : 2 IOf

wxpoy We r FIOF 3 wse F Anoude T iyhE\By Oftlp P fbavteit F
(To) CK F | HOF 3

Somme| Degré Valeur
Soqrcg des des de Moyenn,e F Probabilité | critique pour .que c!e
variations . . | des carrés signification
carrés |liberté F
Variétés | 1,125 4 0,281 | 4,040]0,01463999¢ 2,866 il
Traitement
(Mo/TO) 0,070 1 0,0700 | 1,006 |0,32781514¢ 4,351 NS
Interaction| 0,784 4 0,196 | 2,814 |0,052937479 2,866 NS
A l'intérieur 1,393 20 0,069
du groupe

FMbwMm yTpFrI‘POF 431 @ /1 BKMvepy BBy BWYMRYy 9 p H
Frnsy?3 393l

w4p°r Hr WP F 1 IOF  AnGme T VAK\HP F G Litp) Fb MG K
(To) CK F | HOF 3

Sommg Degré Valeur
Soqrge des des de Moyenr]e de F | Probabilité |critique _que d.e
variations = ) carrés signification
carrés| liberté pour F
Variétés 0,148 4 0,0371383311,617/0,20885585¢ 2,866 NS
Traitement !
(U46/TO) 0,017 1 0,0077 |0,773/0,38953230% 4,35 NS
Interaction 0,105 4 0,026 1,143/ 0,36483969] 2,866 NS
A l'intérieur du 0.459| 20 0,022
groupe

doisg 1D KOFH 3 1B © O Ty P F & Bbke FypHasty vdCRHIBp M B
nrF3yMC3OF C3K pH3]/B

WM@rp4sts BOwy AR F 11 IOF W BAropae m PR KRBy lLp CkMKC
(o) CK F | HOF 2

Somm¢ Degré| Moyenne Valeur
Source des des de des F | Probabilité | critique _que Qe
variations e . - signification
carrés | liberté| carrés pour F
Variétés 0,105| 4 0,0264 |1,376/0,27772198] 2,866 NS
Traitement ’ *
(Mo+U46/T0) 0,100| 1 0,1009 |5,248/0,03296543f 4,351
Interaction 0,039| 4 0,0099 |0,516/0,72463399] 2,866 NS
A l'intérieur du 0.384| 20 0.019
groupe
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(A+B) @bIIOF 3y TMpH SAbIIOF 0 H
(TO) B WVO)F YBleem(MO+U46°) b fFr [ IORVD wHAB F
: KoposlCHBAM C T FOF p ) O bIl IOF ¢ T wj YHT OF

5 T3
G o
T n
o z
B2
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PF 3. HB)c CABIRKFT Mp H IO )bauC 748N DR Fbbid> e B
C3_ hIOF 3t H @WK .p%LEIHOF® IPF €BH0F Bl G TmEsdrp /HE
n. XxPY bfH BevDdbH yebl 2y Mkrls Yl ECiEBbMP® CQul, YAldlahma K Y
eyY3._ shiOF @b r yc [chOFF2Gtaydur bA®EF3/ [ KO IOF r p. )
F n syt _r BFL, . nc KQEpHEsHIPRREOBLBKB MH € p C L cirtg ®pnfpalimas Fr y
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wl UF 3r FOFM 6 CF 93 OF : 2 IOf

W, XplF A L b BW mMapY®@ . HIOF F nidig [ BoH dym BN B X p Y
JHEH A K AUpYELE mCK F | C

.9, YTMPpHADBIOF oH_ 3] B WpPpF_. TC n_ Ow ppo_ T
OH_ 3jB WY WM c T eTfF ABFHPher PO, HIOF Pg 38
2017 am3d Yoavsr \BTBMIKC M CcXFpHIOF F n?

duiBF /IT OF ey 3 eWHP AGYHDIDE vy Besr AR D) Y
.Frnsy? 323FCg|

WXWH BB IIOF 2 wABsF /T Ofovag Hp  GXVIBF AP lihp Hin i C T
(To) CK F | OF 2

Somme Degré| Moyenne Valeur Code de
Source des variatior] des de des F Probabilité | critique| . ~ ..~
. . X signification
carrés |liberté| carrés pour F
Variétes 0,81542 4 0,203 | 8,338(0,000397167] 2,866 o
Traitement (MO/ TO] 0,3 1 0,3 12,271/ 0,002239067 4,351 *
Interaction 0,438 4 0,109 | 4,483|0,009505254 2,866 *x
A l'intérieur du 0.488 20 0.024
groupe

MR CHF 7.8 IOF  C

cT wj YHr IOF0)GKCF IB@AQFOY mosHKH FIOFADE % wAB F Nr
. X(zglﬂbl@Eﬂl‘@ﬁl@,bm HOF

w 70 61,68

O 60
48,95 49,79 49,89

Q
8
2 50 40,8
B 40
30 uTO
u MO
1

Ain lahma Boussalem Cirta GTA dur  Wahbi PF 3 tuyk

HBHB N
N
o

o

o

(TO) N B (M_(p)KprFl-rBf IOF 3 wdABF N1r OFm whvmpadr FOH] pP F33bl
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wl UWF3r FOFM 6 CfF 93 OF : 2I0f
ARIOF or YA wCjFEsiipa-v @A TP bd BOFIOFW 3B k> e B
Wahbi C3 FIOF JMhCRy L A0 wd CF CEFNMBID D BIK WOF )
Wy nFTKY pMIOF 6& NG Bf ¥ 5Wwx% VI F g PBF H 0B My
c.__ T d9F_ _ _ _ TObIFIOF w_ H._ _ 3 B3k, HOURL % & D By |

M9, 000, 28 Yp CL W™ pGa'tid, BCirtab Boudsalef B pAF By, F

B, 55 _ Ofx._.1TH pMIOF Ckg8_ BB, dap92 BB, 10 X
Ainlanma C3 hIOF FBY . c BOF HIBHOBBE HKRB 1 #8B/1L , 16178 M C
bHBMDBOy,BYFM x 2T H CkpgDKEMOIBBHAD Gl B wPHy BN

HB

WXPFUBF uyDSIFOOF wX M x n Ak Fc PUOF FTIOFX 6K FiB O
FablAnslftvm dmBysHOF Ap A sOc OF Ap @F B OBIP. MibkE Tuw
FNncOBRFEmMT WF  wEMF e Mys GOF by "CAUPA KDy By Fom [HF y ¢

Abalfe etal., 20030)CF r tOF pfF nt wto weeny HeF ¥ DR |

PH3 /B D2y O & Ppw CEDP D ledBiy ReanmORHENICHBR ey
.Frn3y>s 2>3&Y¥9 IOF

wxpop We r M IOF 3 wsB F AMoudE T iy ho/aly FOBBIP F & G F
(To) CK | OF 3

Source des Somme| Degre Moyenne . Vg_leur code de
e des de . F Probabilité | critique | . ..~ .
variations - . . | des carrés signification
carrés | liberté pour F

Varietés 419,81 4 104,95 | 1,024|0,418929707 2,866 NS
Traitement (Mo/T0) 3385,23] 1 3385,23 133,032 1,266E05 4,351 el

Interaction 550,17 4 137,544 | 1,342|0,28955289 2,866 NS

Alinterieurdu | 56,9 66/ 20 | 102,483
groupe

(TO) Wepp (UA6® c CFoW My BOPFY wABF N
Xj@NDORCTZBF® LUpP) 3bll IOF ¢ T wj YHT K
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mTO
' l N

Ain lahma Boussalem  Cirta GTAdur  Wahbi PF 3 by |

~N @
o O O

N W
o O O

(Hib H B NUDHFY FBEC BT

[En
o

o

T0) B W&p p HB T IOF 2 wHAB FC/FICHIF W @& HBFL, AT

brFrFOF2 wdAsF /11 IOF (M § B OE BHOF 3-bH KBOF w b C KRB
n StKddr, Cita ey Y 3 hOB) CxtFH 939 cw.C F CIOF (U4ekF T D bIl
Ckfl IOF 2 uwwp @B, S8/ B27%,MBbIHE GEL 9F uyPSIF GHDY
wr y 4y’ g hUF 3 bm2 1, 68QFa® 10ORN661H BRUXYHA X/ nb K™ ]
CKFI IOF?2 wkp N&R 38 8AnGHS v TTHYFEOF ¢ T dF T Dbl
He/ BBHeNBDHENHBVaE C3 RIOF 1y 94 vNOR B4Ax b3 B T O bl
w3 [ X BouskalenYC 3nAIBFY fF B Y3 OH, 89311 b6 6MOGL sw T x It
. B/ 26h BBOWEE x Ot H CRBINBFMWM4HB b CHH

4 r ABFAFO HIMOA K wA B i ¥ r pIAIORY W3 N IOB M & CF 9 3 |
ErCs K wl B F EPF Oupll d@EQIPOORF N1BC FbHBRK F D HOF D W
Jrp 7 FEFHEBF oHI | B  YFYOW/TDh farFMELO%S QR KD OrbM HIF
.CCFrOF prntbF C3K eyllOm?

deiefF /Ir OF ey 3 CtT pH3 JlesK ey TR YBBHDL F ey -
. F T N3 yFMmEM Fulrsphg

105

——
| —



wl UfF 31 IOF m

6 CF 93 IOF

. 2 HOF

WX UBF r [ IOF 3 ws B p AMOWDE T Ry ToapRRor st L B 7 b #bG T
(To) CK F | HOF 3

Somme| Degré| Moyenng Valeur
Soqrge des des de des F Probabilité | critique| _. C.O.d dg
variations e ) - signification
carrés |liberté| carrés pour F
Varietes 3111,289 4 | 777,822| 5,570|0,00351422¢ 2,866 *
Traitement *xk
(U46/T0) 4065,991 1 4065,99|29,121| 2,78221E05| 4,351
Interaction |4080,293 4 [1020,073 7,306|0,00085053¢ 2,866 il
Alinterieurdu | o795 404 20 | 139,621
groupe
(T0) C k FAIBIOFMDFUMEeB) BKDFH® wWAB F /11 HOF
() b wmC7t6loFRWI) (OF Y& T IOF 6 CF 93 IOF T
8
80
® 70
s
g\GO
a 50
a
= 40 uTO
@ 30 B MO+U46°
I
a0
L 10
0
Ain lahma Boussalem Cirta GTAdur  Wabhbi PF 3 H:>LI, F
ne upxwig)UmBrr FIOF 2 wdAsf Nr IOF whmMmA6G) IOF L PF 3 H

(TO)

wWwABF NIt IOF 45 AHIOF X p @:H)ORb mjGic PEWOFION f b Dbl [ d@F
(Gta dur)C 3 hIOR T TWra)2GkcF | A0 w ¢ F C HOF (MGHp46°)0 by fQF I HIF>
Wl x nTKY pMIOF Gkf 3818, AW p EHB WHESF CIOR B §
50,8821 W Y9\nGHhaC3 RIOF ¢ T i g )T x 3ULRHHF735HM _ |

Whbi3 2C 3 hIOE / i yp M3sdm RDBIY8B7 WX x 3t B Ck 1 OF 3
ViTHe / bB6 MBBbly 8155 dpCL wdIlMx OMB, QU8 | M7 Hs
b @DbERA4 8 WX x nTKY E6& F+2 POF O Sukeh/3 3B B TIOMmIly
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wl UF 3r FOFM 6 CF 93 OF : 2 IOf

NTKY CkF I3OFNEQHET UpyCidm Oridyysslemn TOGYRIOE F B Y
He /2 &b,SB5vEH K B

cT w)CFCHRKY ™3P BIIF IORaykY 3Yilpsk FtD KPFF el GPFs 3el@F

C3K ®FpwB®F¢DH wIHEF Mkersond rarcF Bi[fOBROR P D X £ fOF
. Cc QFFMOALID wY O N1 IOF & F plidpsF kY EHF v g .IwdOOF v

Oy OO Ml 1©F bl PF B HHOF e V¥ S @R@PHmIT pHt
Frnsy?3 393FC3lO
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Somme| Degré| Moyenne Valeur Code de
Source des variations  des de des F Probabilité | critique| . ~ ..~ .
- . . signification
carrés |liberté| carrés pour F
Variétes 2844,49| 4 | 711,123| 4,988|0,00592377] 2,866 *
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(Mo+U46/T0) 2820,95| 1 | 2820,95|19,7870,000246797 4,3512
Interaction 1606,39] 4 | 401,599|2,8169 0,05277401 2,866 NS
A l'intérieur du groupe| 2851,289 20 | 142,56
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22/03/2024

16/03/202

10/03/2024

29/02/2024

Cirta

/

20/03/2024

13/03/2024

01/03/2024

26/04/2024

Gta dur

/

/

20/03/2024

15/03/2024

8/03/2024

Wahbi

or HKOKS WFr y c U

WCr PBK MWBF Y@ FO o@VYBOFC AR X H

wAc O
. BFI

~

wAc J
F I

dr 3 X b F

PF 3 bbb |

30/03/2024

01/03/2024

07/02/2024

Ainlahma

31/03/2024

27/02/2024

04/02/2024

Boussalem

22/03/2024

29/02/2024

06/02/2024

Cirta

20/03/2024

26/02/2024

06/02/2024

Gta dur

20/03/2024

08/03/2024

08/02/2024

Wahbi
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Xc bl HOF

6LI3IOF pFKCHE bfFyhes OF Y I PF3H pFfrrl
14/05/2024| 21/04/2024| 07/04 /2024 | 03/04/2024| Ainlahma
16/05/2024| 22/04/2024| 08/04/2024 | 04/04/2024| Boussa lem b
20/05/2024| 01/05/2024| 10/04/2024 | 05/04/ 2024  Cirta pu
18/05/2024| 25/04/2024| 08/042024 | 04/04/2024| Gta dur Oq(% o
22/05/2024| 04/05/2024| 08/04/2024 | 04/04/2024| Wahbi
24/05/2024| 26/04/2024| 10/04 /2024 | 06/04/ 2024 Ainlahma
27/05/2024| 30/04/2024| 23/04/2024 | 18/04/2024| Boussalem b F
29/05/2024| 03/05/202 | 27/04/2024 | 22/04/2024|  Cirta ¢ of
01/06/2024| 04/05/2024| 19/04/2024 | 14/04/2024| Gta dur N:é(%)
03/06/2024| 07/05/2024| 24/04/2024 | 20/04/2024| Wahbi
29/05/2024| 30/04/2024| 21/04/2024 | 17/04/2024| Ainlahma
01/06/D24 | 10/05/2024| 27/04/2024 | 22/04/2024| Boussalem b F
04/06/2024| 11/05/2024| 01/05/2024 | 26/04/2024|  Cirta *pHl
28/05/2024| 01/05/2024| 22/04/2024 | 17/04/2024| Gta dur c ?:
06/06/2024| 14/05/2024| 26/04/2024 | 21/ 04/2024,  Wahbi
25/05/2024| 28/04/2024| 19/04/2024 | 14/04/2024| Ainlahma
02/06/2024| 04/05/2024| 26/04/2024 | 20/042024 | Boussalem CK F
29/05/2024| 10/05/2024| 29/04/2024 | 25/04/2024|  Cirta Ct H
26/05/2024| 01/05/2024| 20/04/2024 | 15/04/2024| Gta dur (PF
28/05/2024| 02/05/202 | 22/04/2024 | 18/04/2024| Wahbi

4 AThIOF or YBOF
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