SU1F G50 F30 (0 3sIe et Ologas Sy e
M § o8 Sl gl (Triticum aestivum ) pois™ pll Colé

(Avena ludoviciana) zio>-g 3Yq jalile b

e 5 540 00l ghgam hmen 38 g L Vg pn lenaer) s ! L a8 Ud ke 05yl

B

o

9 o)l sty BV Gomcile o pacf cully bl I 5 e Sl ] laga ddlas apale &
AT plih 3t o8y # ala) oyl 13 3 ploeil gt wgdd ol (g slts Sl | Mided depje 2 VPWWSVA )5
Py b oliad JolS slacSly pole 8 13 a5 ole] @ g 0 YTV B VYR el JL e 3 as
A AB,S S )3 gy a3 i Ar g BV 81t g Yy fyacile g0 g U iogh wgllis ST
bt i A Wlghy ands pdy g gl e 03 g 0gr el plil 1 ity e plE) el Wy oS sl ki gt
o il loogead i jl ey Vs ypan 0 Sl oy Al |y ey Y fyacile b coll; bl S
Llugit oaedd o) 4 Cod 85y s gl ) Sty g 15y g eild g 0 Gty w25 03l o
oh) g BV Dl (e g a8 Wag o) 03 o B &0 o g ) 3 g BV £lisl g ety o0
Ol g 3l L3 Lbugy o3y & e oL gl b 3 Sy plas p2Slis 4 3y 008 Ly (Al gamd @ Ligll
ol 3 Cole put ey g g sy jinge 355 oty Yy ey gl o Sl | e Compuns
g gl Sl o Gelii)l ) 5y pan i 45 St g a8y e GaSld | j ay dloge 3] 53 o8 Sy prba
wdls i ol

.CA{EJ I'_lJ.'I.-I‘ l'H.Jj 8 duds |I|.§,I ..nj"h'ly_ a..n.k..'.: :‘5-'.-41; dlﬂ' ﬂsl,

Ao glacale Lol o, Sllg o o G 4ndo
by Sl | falS e wpligl ) Sl esbazal (1) e kg D3 W g dese S Pl o)yl

JEA N A ) 25 8 pae (V) Goacals gle by, b ool wdls T I PRS- =S P

by e Al SO S Iy G sleliile U2 sl | g e = 2 Aol

Shealead o slacale )28 glety S Lams

ALE el ol 3 ST S e ¢ a st il i sk )
e a3 106 U8 Lttt g slot- Y

ST L PR SN S o R

35 WELL (s gl e g g T At L et B




VY i S j3eS ] Clegan Sy dalllas

—
3 L S dyaes oF (G L8] 4
SRl A ) acale SRS a3l ¢ pasdi (glan i
i | Bad S 45 Gsae 33 Ve V) Was e
FUL ) PR gl wls 3 Shee s ale oS Lidites
by el dobe 4 Ly daa . el s il
VA il ey el 1 2t e ali

OLs elin DL o gt 13 0 d plonil il
qﬁuﬂ‘{ﬂjh}f‘,{ch_uﬁh‘_dhuf}l_,d'ala
58 Lo s o 1Y 4 YP) Ay U oas
30 8) G gLl 7Y 3 AP LA Akl o
W@ 9 V) i Gl abe e aiiy sy (18
V) fh o slaad 5 (Y4 4 Yo A0) 3 cbae¥ o5 oy
S eligd ol 53 ijls it bli ) Sy Zpas L
ﬁhdﬁ-@g&m&ugbgﬁﬁjhd:ﬁ-dm.h
{0) ool ot oozl iy o Sl oo il &
02l i 050 i esliacal U (V) 558 Ja ol
o ey paSn ) s o U e
A S S Syl A sl o Lolium rigidum)
o b gl e B et ol gl ity ce
H 58 ) obylan 5 oy ol 0T (5055 oo Ol
et e gla Y| dallles ol ol ad cladua
Eugjgdlq,x;ﬂ,;mlgﬁﬁLT.:iJrEJI
23 pll g gl g ) e el
dallies 3a b g el il 7 She) W
S o Sy e S8 s e
._14_;,?;_,.-,_.1,uﬂ,hauu;‘_,:,,.,gwﬁqr.uf

b w559 oMa
32 A3 85555555 Do past andllas  line o
2 bl ey Yy acale 5 ety B,
olSlls Gldi 4mype 53 TWAVA sl J
SraS Ve s pils cdgha | pmgs 3 oMBils (g yales”
o e py O S el e G e
R LU PEPR S-S W S PP (o e

Pl o 0o op 5 s s g e ey bls
3 adae Slalles ol Sgline 6 O b
WS 5 elagly 1Yy il Gl Sl e s
3TV ) lails SN 4B g g i g wpE oS
wile SalE (ol Pl o) Ul alia ;i g oYY
4 ) o 0 PN YV YO M) p LB (VA b e
S il 4 8 ) g (FY) IS, (YY) Lyt ) e o(F)
WS iy QU Gag Syl S K
ol sbs 5wl 68 oS Ll sl Calsa
el L b a5 e 3k Ol e S e
Sl 22 e cle e LT Sl Uy

ISl g8 540 45 0l plosl Solallas I =
BLit e Sas 5 pmiile biuliy Ul o o o 0T
N F 2 oy 53 OV 00 ayls 5y
Ol gn Yzl &8 2l 5T 1 (S B ol ploil Ciling
RS BT ORI R gV R JORN:
LA St 58 Jad B s Slee Sl aslacile
b iy bl (Ye) Ol 4 Ju 0 A)
Jilie 5o U payas g 0L pad lels 5y Gl s
Cnl s g disla N5 aallls 5y 0 Lolium rigidum s ele
sl 31 i toredd plyl Sl LUl uS e an
ol Sl e Slas (Y8) iy 5 0ET ] s
|y Aegilops cylindrica jacale Jlis ;s pLE ol
S 0l5e a1y Pl A e g o pai salllan
2 LaS S5 S, Dol A s e Sl
by gt 53 (V) 0LGs 5 L YIS o ghaallle
ple<il Bromus tectorum 5.4, e by ot plip
e L ool ja LYW Cub) Llig sl eisls
rlesr GV Slee Gl Gl e Azl
Wsls tals” 2i S e ke

A el skl (S35 sle it e s s
s sy e Sk Goacale b oyB, lilg
toplls lul i s &8 Wiakas OlEa | esldar

S Tl gl bde Jpeeme e gl




PTPAT Lo T oojlet of ale nll ol ole eyt alees 1 EY

syl i 8 aalpa |y 5 oacals Gl a8 5 e Dilallla.
Y g (o517 ol e Rl | geamn 3 Slas 020
s @ g e s Gy A g e
TSR YR P TR gL g T g VI P
EQCTTPRTIN P PR PR S V5 S A
Opdin 33 Comsd Brr Jplons 5o A5 31 Jd sl
PRI Y TP T A E - < P
Lo g e 0Ny gl 03500 sled i pdus 9T
P PRSP W % PRI JGP | G (L. ORI < PR W)
S o5 Al Ol Sl @l Jy kbl bl OT 5
93 et et pladl a5 S G801 jacile 5 05

Y] o g g pila

JasS e T Do g 4 WYVF GAYTFR ol (sladl
sy Sl dalar LIS Gl b b B s
sy Sackls O34 5 Lo ke (ST
g s S alacs 87 e bl Lal o8
3 hs plonil mazibe Yo Ciay el e A gk o
At @S s sl V0 5 S i e 5 aloli
el 4 35 VWY Lo ale OLTAY 2bajT ol 215 30
.cﬂlwhrﬂJlu-LﬁglePJ}q;_ﬂft_ﬂ
(511 0k U3 man O3 355 My puS 228 (S5
Sl ok ey 05320 255 5 o515 JMas oLy ool A
Loaf s b a3 She Sl 4 Ol
G0 gy (V)2 g 55,8 &5 bl 1 (Vdeda )

wdd g (3550 395 g S5 agllae pI il AT JLu spld) plie) g

eliyl Sudlidorgi 39 p1ud 395 wrplhia o510 il o5
S e o o (e a 33 o)

™ & Yoo V40F
ML Y £ 1454

wsohil Y. TYh Vv

o3 Y- YA 1144

Zigall Y- YFH LT

Ligll va. T 144948

A R )3 1 3 Gl 6 LS i S e peiions S| 5 p9m Sy 44 45 M) L pliy) 0155 g 0130 355 o -

T I T P P R, 1
oy b el S5 ol AYF) i3 5 donn T e L
bt s F g gl By s i Dl 4
Sl S s 3 SR Sope (B usifs Ao p
GBS 53 Dy JLSS 5a) W0y T 4 by
cule g2 (5K i gei 6813 5 e (35 ol
AF oY)l 0l S5 p g o
VO acdm a0 80 il a5l alald (5 8T 3l
et Ol o) g ptats oans doni LSS Sy
0 S | PR SR o U RO Ly PP P

|- Leal aren index
2- Crop growth rate

Sloesshme ol gl ady sla asld g ol

33008 8 (T B Gy aompn ABD)  gpaenyy dl- 0
i B s ak ) e sl B OAS
A3 g ) dpea w5 & i)l iy
Yox #0 alal @ (‘_.;1_.:-!)5'} w!ﬁ Ly (YY) e
A e pa VY Sl w b e sl
3 lap s e le L tuleT S 8
b by Y g rxf S8 5 ol T 4 Ja!
:"-:f_r"—'ﬂﬁ-rshﬂdﬂdm,i:ij_riz-&:
e TF g v [ COPI N S NP Y]
ESTR (T PEIPERLICIR JNSCPRVIPVR PYINEN Cgpitl o
P T P30 [ PR VX AL PP LS . <<




VAT e Kl eds) cleogaai 3 auliles

3 m ESS l eF y ge S3g0s @9
&8y S by ol oS gl e Sl ea F
ST G P R PP T SRR I G CTP PG
el (el Yox P0) pum e o/ WY s 4y ek
BT 4 et Sthay OWLE Jaml 1w s At
Sppe g dmi E 1 e g0 g A Cap s 4 OLLE
Tl et il 0l B el YO folg b pla 4 Y
slaedS 5 wb (g, S il i ub 4 WY a0,
G LS sy oS e gk 4 Y
e 53 iy 8w gy 3t eslind b o ) mba sl
2 Gl b e Lol estlh L 4nlbe CropSys
R PP 5 ' VT RPRY- P | LU PO TN IR L I £
ol d s )

CI=(Vi/Vmean ) / ( Wi/ Wmean) (1)

ale jpdm 53 i ) 3 Sdee Vi 0T,
jpacale jpami> gy aes 5 Sles L peVmean
21 phubyajacele sl Wi Loy OYy
Y. iz pli ) an 53 jacale  ule g Jos aWmean
iy gl Doy mro dliaa Ol CGld) asld O3
]

ol 4y b 3 3 Sl 5 855 00 5 Shas
o g ek by 458 nd s e VY
W3 & i w8 adle 5,8 Lo Loy add aals
23 8 e edlesly SIUT Gl St aesls o 5 4 e
g 52 (F3hs 0 g 3T 3l waliad b o S0be delitn g 5
G ol Cilis | Boas s pldl Loja B
O ol G 2y Gk s et 5o Slee L et
A nn 2 Shas g fde Do o G plE

o g
Gl gt dalllan gyl ol Uskn 457 LoniT
oshe a by dld..'l_,f,l_'rj iy a3 pe ﬂij_d.ﬂr’.?ﬂ
Loy Caliy bl SRl o S Olie s Ko
i ey piF Jem el W g acile 4 e

Al s @y iy zb b g sl e gl s
=l s SVslaa G e G55 80050 5y S 1R
L alone (ST Slola) i3 e sy Aty
e sy deesd g 633y phald J§ o palol Gl
T R I A T
2 U ey iy 2l B ek ol el
lK) plati | tgals o i hE dloa 45 55 s
gl el g 05 B Lt ol tlou b ]
Lo g oth ode g th g 2l Cabia sla WY oE
(YF) 12 s Y

gl sl lay sld Cider 59 pge aalllen 5l
i s et IV acale 5 et bglea oy
balin Ady 26 52 50 sloll y adse flovi 5 4o
e s iy S5 4 By ety Yy piF
Sl ol ey 25| TMaes (€ sl i b 45 (1) CropSys
230l e al 58T E s CUIST L2 eslizad (VF)
25 55 ePes OYp — pa Bl piy 6
Y g fyi i (W) ol o o odh il
s by gy i 5yt e Lda (0) sy
Goodd ddm e gt ol babe Ay 26
)05 4 (Ja 53 TVl ol Toglime 25 g e
S WS it byl Ay g e
ESays By adS (oS e 1) ey Yy
dibo a3 el 3 (W) 5420 Qe o by
oo pas M Gl s adSe oS Gade | puf olS
Mol 0F 3 W (O 350 wde Yy kvg
(O - 0) 5 wen Yy 5 ¢k L 3530 g 5
e Vg 0 8 Sl g (W - W)
Al iy, K Lol ode
bgip e 0T 2 e LLW —W)<(0'-0)
bsip ki (W —W)>(0"-0) 51yl paf
e (a5 S5 6 oy el OV
b obearle & Cl 0T , 03 Wf oS slac
S s B34 2




VAT Lo ¥ et o ale ool o815 slgagy done \FY
r——

p——

S oy (V) 131 55k o3 5 Mo cp) LF Jadar) 350
Wl o jacale olags ea g OT 4 3 Sas oa
10T wls 3 Slas &8 ) (1) (o8 o3 A5b) VL
ri-_;J;'-L-}q;._—lr.';lh.JT 33 jacale plegy i L
W1l ol WOT ails 2 Sl & (01 () gl
(F) g (bly s o35 aste) L T s jacale ule g
sz ph s el oy ol 2,5 o 45 ()
ek el Legal5T o Aok} Sl ‘,S'L-.‘_ﬂ' 33 A ke
oo Toke 4l g Sy U5 S o e
VU 3 Shes jl s lsa 5 o 4 il (80 <000 (1
i e ey AT i 1) Gaale ol
Ul y i 1 by e g S pale 4 Sl 030
s s el O 2 Shas & Sl (god) paile
cdalin F ydem o 8 b0l aVh OT 4o jaile
ooy gels B L el ampibe oS
\y joouale by Culiy 53 o3 A 3 (e
e Al by dy e S )
ol el 1) jpiale pbess MU o Shes Sl silan 5
w5 Sl gmdy R (7 ol 3 (gl 0550
BT 5 i et e gy S el (Nl 3 Sles LS
pals bl 8 ol sy b by o) SVl
O 4 o 5 4 gy 3 gl pByl ot DTl sl
TRETINE IR - PQUCg S ¥ A P e {-E_p'u
Cliy p2 fie Slepar g ol slp dm b Gl
o 32 il S 51 s e 8! 55w

b 5l andllae 5y ge

) e 3 it oy Y b 2B 3 el
i 805 anlllan o) e il al @S0 e 1S
Gopcale Uoal, ol 5l plil s s ST
s s g w5 Slae il el sla el )l
4 la 5 Shes i palls CAS il 2 g plil 4555 8 s
s e b ) 52 eSS 3 Sdes
35 o nalizal n pasll oyl 51 Al it y j Aeals
(b osbizal il 2y ) AlsT ol so (Y0 b)
iy el s pU 4 sl b gl 4
¥ Jyde 38 salised o) dales) Competitive index
5 Ss y wls 35kee ¥ Jpdm g ety w
5 why 3 S o el c2S Lla e el 5 5 o g
Goacale b Culiy dls e pBl ¢SS 3 Sl
O |y aalllas 35 ga plisl iy i g e b g
32 4 Sl ol ol et Y eslisd Se o dna g
s 5 i T 4 B sl e s N S e il
T 5 B g By UL G oLl g e
Jﬂa.:c.e:_-ﬁ‘_:zu‘:zllgal_;;q,ghuu_ﬂ 20T &S
Hoega 3l pl e )5 oo A 4
ol ot a2 o 055 ) o 3 5ae 3 4l 3 Sles
bl ) Py adas OL & patll Ul 4
.-.Jg.l.p cpy wls DMe s ,Si::L_‘:J.Lﬁ A i aalizu]
3 5 o Al 181 srolin el S
bocaliy datys s dls 3 Ses 5l Ol W5 0 oph
b g ol 33 Ly jacile gl S ale
ﬁwwjdﬂﬂ-;ﬁﬁ.;ﬁéd‘ﬁg—ﬂiuﬁ‘ﬁ
plijl e el (! o8 ek S eolid el
St s 03,8 N o3 Olgier Y o 93 el 55

.\;.l.r-J L,ﬂ.'?'-b-‘l"',ﬁt.lll: L_-,u]-l-# ijf\.ﬂ-ﬁ I“.' hﬂJ;;“.'] L;:.IL& J.-.-‘-r__l.'l FI-E‘_,‘ é}ﬁ]ﬁaﬂmﬂ- 9 ails &JslaﬁCJLnf;ndfﬁL_m—TJ’J-ﬂr

Al bglis

cully mils My elegn  Siele o50as  ails o Nles B P eolyl 4z, il il e

VEGAYT TANE T XPYAEYTe Tt YYe AT YT AEAEYVELRT yypaTrEv/Y G - Jonst
JYFaT LYTIR Y VWWEYBT™E Vi YYeyy et YEYYeryhs AAETL YT ¥ KR
1 i EYITYA FE1961ET  EYATEVIAT oY IV FAYAS A Y- (a5
AL TAR YYAY AATARD T IVAAT YEjtey 57 - ol g

f—-ﬁ—————



VPO b kSl a5 s

Culiy et g picile | ilagey o pacile b deglou g alls =2 5 ali,) O Salans 5 Shac 5 aily 5 Shee oS0l 4 ulie =¥ Jgas

byl o 25 ol s
Coliy asls W glegn Sujglen 85les s fles Sjaly o Sles dils a,Tlos alg,!
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kgz'ha)
AT TYYAbe Y+ 1#¥ab Vyarab VavT -ah BTYYC deal
+TTe F-ATE TiVAC b i¥9f-b Tervd Lltagy
-ifibe YTifbe Ade b V1AFb wa1t-b frvic  golil
1TAb TTadab AFETh TiAFa VFYd-ab AYTYa i
(AL v#arbe VrFasa Fi-fa \LPR T FETYD ol
TiTTa LS 4\-vab Yahva V#14-ahb v-4-b aigll
(P=T8 S50 Gt b e g e 5 5 sty oF mtn o By 6l Pl A8 Tl g e gl o g i
azaa e Ghis 1) S4B, Ul 4F Lule et ls 5l a5 ) acglie — B Jgu
Gl sl el iy by Culi; 0 peiide ilean ULl A0 i CulS; yo G0 0 Slles pust p3,!
VITA (more) 2« ( more) me s cgead
Y (less) s b ( more) 22, b gl
oy (more) e s (less) os b Ll g3y
s (less) =8 s (less) pas o &bl

sl Y JS8) Sl bl s i obs il iy e
bl )3 ey Y adyl L2 e o T Gl e s
Al 5 el bl 53 OT gl iy S e ) S
A Col g iy ) 425 5b e Ylans
g o s s 0l ey DY g gl ) o
ol pamd I paST i s ey Y, oSl asle
oL plowil (ool Slalllan Ef Ly s 0T oS2s
Mye 4 adyl 02y S e Dop U5 3 AT 45 57 ol
Allas g b i on Sl QUG I e 5 e
G 5l ¥ IS 3 g Ll S5 (YR 5 Y0 AR VP)
G Cupe 4 Gl ey Yy Al Ce e oS
Jlmya pd 18 S 0lej 0T 5 & Al 40
Lt oy WV 43 Cope Hha b Jasd

ot p 258 apa b alan

i) Cab gt 9 | Jguaie iy o gu 1S B3k 02

Al 3 i Pl FELS-PP PR S0P 1 I - -
23 ey OV 5 e Y UGB s paf
Ana g O |y fad (B3 Bl b bl
aiale li g3 ol ek w3 gk a0 dinSe S ) biles
Wl Ly o iy Gl i Ll e o8 el
23 iy Y mead oSS el ool oesMe
bodS ke ol M s 0T Glada Glozi i ke n
4 i Ll B ez Sl eske O3y sk e
S s Lt dd g Ul 5 VU 5o Ol e 1y Ll 3
sale b Sl 5o Jpama g S tal e alls
osle pazd Ly p OT iy )8 50 5 ey Yy
o e w3yl e ol iils oy Y, el
adagl by S O W20 tab LS 55 1, gl A2

Al Gacale b B, e Ll i o3




e = —— T —

o (2K O s el if gl o3 8 5l ny
el Ly Aoy Ny o5y el astls g (a5
5y b il gl o B Jy el
o et mhy MU ) by o gl el
sy s gy ilides 457 5,8 gl ey IV g g
Fie Jolye S 150 e el D2 WL S 200
(0 5 V8) il e i £y pli )l By Ul T80 00
q_,_;.h;..fu_,1¢§‘,ﬂchd,‘,__.u.:-_,;.af.:ms;
(3 ph gn dlimDle JS5 ol 53 &5 jabOlen e o DL
{..i.ﬁrLiJl_;iJ;:.ﬁr.;J.lJ.g-fLij.f_ﬁCL.-mj;pf
Yoy by 0 (550 ot b nl oh 5
oty B3 4 15 2 gy oL g3 1 ala Y (VD)
c.:s‘;Jb.Jn_.Js:‘.,!.fJ.ﬂi;,a_fﬁth..u,..;m_,
3305 )13 dalllae 3500 49675 ACRE 5 gl 53 5 Al
gl g by e g Wl & ey o ) 4
Loty gl il Cel & ol g wf .
Sy ilalllan 3 g8 0 oAl @ e b jacile
Bl w1y oy b i Ay Copm & 2500 3
ils g WLE iy (U5 I S g Sl Sl S
(XY 510)
ﬁ;,ﬁéjjqu,udu,ﬁu,;s;=_u1vp
ddor 3 (bleagi) ool sl Ay g0 02 o plaw
¥ b oy s g el GBS dayl b s eaE (a0
Ay gl 3 o5 ) e (93508 pF SR 3
G al> 5 VIS 5 das e OB ey DYy
o ) e jatls (63 gar g g 4 Loy 0dd S5l 4
lon iy, g6 5o MAID oF ) phow jasils SE)
olts S8 Loy g 1y ey DY g pd) a2
CiS Sl s opk e a5 akolea Ldas g
JﬁﬂE“hJJakhﬂjkgx:h"ﬁu"*u’!u'
b 3 Ay b YL 3 L 65 e ST
s Yy acale gty DY g - Ll
et Al 5 St a3 8 sa ) ey A B Mets”

VEAT I ¥ ot ¥ il ol h ooy ey alme VPP

s ———

ES— - i -
29 0 Ay g o i) g ) S e DA
Y gy i iy S et g (s Y LBy
sals BLAY 2 53 it 3 s el b Ul 3 P
e N e JEE ) g3 eas
B P A e
FINCAm RS IR SN PR E R S S
ol 0k ey paf L oy Y g oty s e b
ﬂifﬁfﬁi:-l?jp{ﬁruﬁﬂﬁJi-“fJ
Lo iy e eghgan Al el T el S
ISk 4 L e S R o ey OV
;;l_,;paqu__;njg.;f_;mu:u.;rﬁ_,ns’a.”u;
3 gat woliial dil Caliy  gUlg edian Ot o5 el
Sl s Olge 4 i Ay e S el
.;d!..utsgliﬁ.ii.:.,ﬁ,rﬁ_,h._.ﬁu-.:il
3 g (g Ay o g 7 e S
sl il F ojlad | [S5 08 p el (53508 @5F
PR S T P R LT L oF , plae
£y e petlt Sl iaen s ey OV
Amogn O ) by go ol b b 0 s Yy
o gkl 13 g D U ol 3 o8 bllea
Hwh_,._h‘h’_,{_;_,_éa-_,;n‘.!_,_n.u_,b1%4¢‘.j)¢fj
Y gy g 5o Lbg el oy o5 el als )
g DYy & Jal e !l LTI
oF ) pedas els o)lyen 5 A (o B 00 92 21 Y
e asb 5l a8 i gl o by 5o ey Yy
B S ol by o35 b Sy 2 i Y o5
sy dal b 5o 1y gl 5 blemgp ¢ 5 s Sl i
spey ple Bl 4 e oy SV Spaals
s3> il o3, S ol Bile dms o DL alile
3y 0 deapa A 25 ALS 4 S jpacile ) g
sy g3 bhegp ohy S o S 23,5 Lai |
i 1y 50 0§ 5 Loy B spde dabd 4 Cud jaele

-l.:-i-‘_g.'lJéﬁ#lbﬁ-;hbJL{ﬁydlﬁlﬁgu'—pinJ;



VY jibe Suilm et Silagas S dalllas

— - -
Comy bl as Jalad aba® 1ty ol rxj‘y e
B 45 ol 2y OV bl 30 S
Jolad w6 (Lol 4 4 o Cod a8 Sl e 3 ke 5
ok ol T n i g CANIA ol IS T ks 0
dacte o8y b 5295 Llaes i el By 53 Jol dleiii &S
o bl g 3y 48 Sl OT oilims OLAS 5 ekl SLESH cti gl
NN PRV =S YRS EV R E TR

woul) gUly Il 08 Jhe Dlogas (o yoge
Slae ;rts’@fnf wimd Ay i eslizad b malesT ol 5o
aita c23ls (CD) )y pastls o), 30 o 2te o
e S 3y O 1 (Sl eda] Sy uli uad
sl Lk o ) el bl Lel S Sl
gl garld g paimy Sl e L P
,‘5’14pd'dpl£:Jl,J_ﬂchﬂd,_:uJ:.pf;¢fﬁ
.a_,!.ubi;,‘nﬁgfjch_«

i  gllia VF (535 ekt pladl oy 2
osls )l andllae 350 by SOy alle (Al FSe
ch..uﬁu.--fupb.a:_;ﬂ..__, tLi:JldLi.u;.é.aJn.u:_ﬁ
(e 3 Ay e i Cn 3 031 13 O FERL. g
s g 53 i pedane llie 22 5o sSis eale ads!
Cope Min a3 W pla o Ay e
33 8 A b OAS Sy o e dlis e 52 g0l
Lol o Gl fagn Do @ any sl 5 Dlde o

v w—— = —

St by 3 g o5 b by o Sl ot Zsl fole
b sy A8 e i gl Yl sl
ol 4 ol Cgline oS (g SV A Ay
Gl by 2Nl 2y Yy A B S S
@,qvﬁjleﬁﬁa_uj:,L;_.la.-.a_,ﬁsxﬁ \y
| sl 25N 48" Llack; 03155 40 SUtSS b e b
B T O L T A e
6 53 0T pig 3 ap 3ai wlE by 26 Ol
IR B NP SNV - R VR
.,.us“_-,___.:_,r_,..‘_g..i_,;_;n'_,.{i.l_fgt.a;uﬁ 38505
F) obySan 5 50U (F) 2Ly 6l A PRCIPR
3, 50ee Lkt o ghime (sla A2 g b 53 45 Litizea
g by o (8 i 5 o g 4 40T 1t dlai
(i il BT 3 by 6 sl Do et L
e 8 AE s Guee 1) oy 4t 3 (YF)
Loy on il A2 63 s BB S o5 oS’
el ails
Gty A gl 50 g (SlelE g Lo
Al g i o) 53 8 sl L O gloli & g 42
33 s e Ol oy Y g L do gl hil_'.:.ﬁf.if
&iuﬁ_@wﬁq{dtmwjmaﬁuﬁ;
w s glall y wae S (glakad A
51 I e disde S ol e o Jola
93 0 13 O Gl 4 g a5 e ol OT 44 Dk

I I e B e




VEAY J ¥ afled ¥l il ool slingiy alze VPA
= — =

1000

Dry matter ( grm*~2}

]
855 @58 1055 1133 1255 1355 1455 1553 1655 1755 1855 1833
Growing dagras day

=i Bozostzya in wild oat e Alvand inwild cat
mitee Wik ot In Bezcataya | —- Wild oat In Alvand

Ayl b ol 5 pho g iy g g BV sble b ool o puc® (gl e g (Lliwg ) puad pliy) S anle pemd =Y

-
gm

[
[ 1“11““1”1‘“1”1@17“1““
Growing degres day

wien  Baroataya o wikd ont e dbvand in witd o8t
wiew Wik ot in Baxcatays —— Wild oat in Abvand

P ol b ldy 3 gty g oy BV pecile Lol 3 pasf suas g paad plB)] 0 fpama a8, s o O puis =T 505



VR e Sigle ety Slsgas S dalllas

0.005

0.004

2 B
(] L%

Relattve growth regrigr* day)
o
8

435 955 14055 1155 1288 {13BE 1455 1555 1685 1755 1855 1955

Growing dagras day
—a— Baxslayawithoutwidoat -«  Ahvend withot wild oat - = Beslang wilh wild oat
—t Pubvared with wild ot e Wil ot Iy Blenstays —— W I v

LF-T&,A.‘&‘)',.; 9 {g&#!tﬁvﬂ Jj.‘.p'- L g L} rd!ﬁ._u.dﬂ- [ H‘ﬁ r':’l_ﬂ ll5.»......! -Ju:-) ey -.I.l.__,.:._-u - ‘}x.n:.l

Laaf area index

85 93 100 108 115 123 130 138 1455 153 160 168 1735 183

Growing degree days

Bezostaya with wild 08 === yand with wild o8 - - Wild val in Alvand -Wild oat in Beznstaya

PR P R T gpmile U culdy dalpd o picd (WGall) dude g (Liwyi) peid plig) E b ms bl i ~F 55

) el L 2y



ATAT le..- T n)l.._t R -.Il:r ‘l‘-"‘.."-'l ‘i:“,j 'lnfl'tnﬂ':ﬂ PN

A,

100

80
70
&)
50
40
30
204

Leaf area index against control

10

}
B35 030 1005 1080 1155 1230 1305 13X0 1455 1530 1605 1680 1735 1830

Growing degree day
o DBezostaya with wild 0at e Alvand with wild oat

gy jpaile jphe bylyd p0 puif (W) wpan g (Wlugi) pead Byl oS oy ad Ll Sl -0 50

L0015

Realative leaf area index

(.05

0.01

B T [P E o ) L T

0 _l.F l-.l_ L}
855 030 1005 1080 1155 1230 1305 1380 1455 1530 1605 1680 1755 1830
Growmy degree day

—=— Omid + DBezoslaya - Azadi

. Ghods = Alamol s=fe—  Alvand

| T Iﬁlj‘]!n_rﬁ&hﬂuyujdu::)ﬁﬂ_?ﬁ



WA b (Sujple e wlmpas > dalllas

e
[t} fuilt]
180 175 ———
140 180 adl iz ey e
10
125
100
g 10
é‘l Bl
- o
B}
14
20 25
L] ol
0.05 0.025 o p.028 0.05 Aomag W
LAID LAID
Bozommyn  #OMld e in Beeonnyn =Pz —Willowikl cal =V vl
Alvans a=IA At iR Amad e =il wrld cal =V cal
Ll st o oty o o, oo ol ) wm® § o, ple

S bols, e s el Coa8 Ll s e pac® (il doter g (i) B pli) 2t ml e B pdan siges a et (aall ) - W RS
SEFIT e s lh sogas pajel (L) a8ly gleasla) tog BV g gl 0 Tpoplan shgec pial (elman g ooy
(ot ol dacd clo asle) oSy b2l g0 diaeg W0 g (0igll) dadar g (Lltaigie) muald pld )| | miba 2l ga (LATD.E pla  asld

B Bernstava sée Wil nat

Cagture then demanded radistion
> s8ss8382E8E

15 15 125 135 145 155 65 175 185 0%
Day after planting

23

B
=

Capturs than demanded radiation
= 4 228

3

B Abvand =2 Wild

=

195 115 125 135 145 155 LS 175 185 195

iy e — gl 08 (o ) 5 Lt adV gy - Loaog s o3, kgl o ol Lol w g iy o (] 3 :A S50




==

lin S 59
En'@.»‘-..ib sl cablisl s 3) Ll iaales s s Salf C::Lnl ATYE L5 é:;_,sﬂ & s,t_uj_;ﬂ: =\
gt
ples 3 pole dees S JE s Shee kel 55 s Sl Sl ITVE (SsS  g ud oty Y
AFNNYY e Ve s iaalis
Sl g s B0 Sl Ly gy ATA (GOne (g pal g S Obas) - (SasS ool et =Y
WA e AF L2 85 plS by gl doa S0 PIVPRE o EPRT. w5 L PR PRU T P SPe
4- Barns, P. W., W. Beyschlag., R. Ryel, 5. D. Flint, and M. M. Caldwell. 1990. Plant competition for light
analyzed with a multispecies canopy moedel. TL Influence of canopy structure in mixiures and
monocultures of wheat and wild oat. Oecologia 82: 560-566.
5. Bastiaans, L., M. 1. Kropff, N. Kempuchetty, A. Rajan, and T. R. Migo. 1977, Can simulation models
help design rice cultivars that are more competitive against weeds. Field Crops Res. 51: 101-111.
6- Bridges, D. C., and J. M. Chandier. 1988, Influence of cultivar height on competitiveness of cotton with
johnson grass (Sorghum halopense ). Weed Sei. 36: 16-20.
7- Bumside, O. C. 1972. Tolerance of soybean cultivars to weed competition and herbicide.Weed Sci. 20:
294 -29
8- Bussan, A. J., O. C. Bumnside, J. H. Orf, E. A. Ristau, and K. J. Pucttmann. 1997. Field evaluation of
soybean (Glaycine max) genotypes for weed competitiveness. Weed Sci. 45: 31-37.
o-Caldwell, R. M, and J. W. Hansen. 1993. Simulation of multiple cropping system with CropSys. In:
Penning de Vries, F. W, T., P. Teng, and K. Metselaar. (eds) System Approaches for Agricultural
Development. Kluwer Academic Publishers, The Netherlands. PP 397-412"
10- Challaiah, O., C. Burnside, G. A. Wicks, and V. A. Johansor. 1986. Competition between winter wheat
(Triticum aestivum) cultivars and downy brome ( Bromus tectorum). Weed Sci. 34: GE3-693.
11- Christensen, S. 1995, Weed suppression ability of spring barley varieties. Weed Res. 35: 241-247
12- Cousense, R. D, and . J. Fletcher. 1990. Experimental design for screening for competitiveness of crop
cultivars, Tn “Proceeding of the 9® Australian Weeds Conference. (ed. Heap) J.W. PP. 163-165. Crop
Science Society of South Australian: Adelaide) .
13- Cousense, R, 0., 8. E. Weaver, T. D. Martin, A. M. Blair, and 1. Whson. 1991. Dynamic of competition
between wild oats (4vena farua L.) and winter cercals. Weed Res, 31:203-210.
14- Cousense, R. 1. 1996. Comparative growth of wheat, barley and annul ryegrass (L.olium rigidum) in
monoculture and mixture. Australian Journal of Agricultural Research 47: 449-464.
15- Forcella, F, 1987. Tolerance of weed competition associated with high leaf area expansion rate in tall
fescue. Crop Sci. 27: 146-147.
16- Gunili, E., O, C. Burnside, and T. Nordgui. 1969. Influence of seedling characteristics on weed
competition ability of sorghum hybrids and inbred line. Crop Sci. 20: 294-297.
17- Hambling, J., and J. G. Rowell. 1975. Implication of the relationship between competitive ability and
pure culture yield in self pollinated grain crops . Euphytica 24: 221-228 .
18- Kavano, K., I1. Gonzalez, and M. Lucena. 1974. Intraspecific competition, competition with weeds, and
spacing response in rice. Crop Sci. 14: 841-845.
19- Lemerle, D., B. Verbeek, and N. Coombes. 1995. Losses in grain yield of winter crops from Lolium .
rigidum depend on crop species cultivars and season . Weed Res. 35: 503-509,




WY e sl eyl Sloyad 3y Al

20- Lemerle, D., B. Verbeek, R. D, Cousens, and N. E. Commbes. 1996, The potential for selecting wheat
varicties strongly competitive against weed. Weed Res. 36: 505-513.

21- Lutman, P. J. W., F. L. Dixon, and R. Risiott. 1993. The response of four spring-sown combinable arable
crops o weed competition. Weed Res. 34: 137-146.

22 Melander, B. 1993. Modelling the effects of Elymus repense L. Goauld competition on yield of cercals,
peas and oilseed rape. Weed Res. 33: 99-108,

23- Minitti , P, L., and R. D. Sweet. 1981. Role of crop compelition in limiting losses from weeds. In: CRC
Handbook of Pest Management in Agriculture, Vol. 2. (ed. D. Pimentel) PP. 351-367. CRC Press.

24- Nassiri, M. 1998. Modelling interactions in grass-clover mixtures. Ph. D. Thesis. Wageningen
Agriculture University. The Netherland.

25- Ogg, A. G., S. S. Seefeldt. 1999. Characterizing traits that enhance the competitiveness of winter wheal
(Triticum aestivum ) against jointed goatgrass (degilops eylindrica). Weed Sci. 47: 74-80,

96- Richards, M. C. 1989. Crop competitiveness as an aid 1n weed control. "Proceeding 1989 Brighton
Crop Protection Conference.” Weeds. PP. 573-373.

27- Rase, S. J., 0. C. Bumnside, ). E. Specht.,, and B. A. Swisher. 1984. Competition and allelopathy
between soybean and weeds. Agron. J. 76: 523-528.

28- Tollenaar, M., A. Aguilera, and S. P. Nissanka. 1997. Grain yield is reduced more by weed interference
in an old than in a new Maize Hybrid. Agron. J. 89: 235-246.

29- Wicks, G. A., R. E. Ramsel, P. T. Nordouist, J. W. Sohmidt, and R. E. Challaiah. 1989. Impact of wheat
cultivars on establishment and suppression of summer annual weeds. Agron. I. 78: 59-62.

30- Walker, R. H., and G. A. Buchanan. 1982. Crop manipulalion in integrated weed management syslem.
Weed Sci, 30: 17-24.,

31- Weaver, $. E ., M. 1. Kropff, and R. Cousens. 1993. A simulation model of Avena fatua L. (Wild oat )
growth and development. Ann. of App. Biol. 122: 537-534.

32- Zand, E., and H. Beckie. 2002. Competitive ability of hybrid and open pollination canola (Brassica
napus L.) with wild oat (4dvena fatua L.). Can. J. Plant Sci. 82: 473-480.




Studies on some ecophysiological traits associated with
competitiveness of old and new Iranian bread wheat (Triticum

aestivum 1..) cultivars against wild oat ( Avena ludoviciana L.)

E. Zand', A. Koocheki ?, H. Rahimiyan Mashhadi > » R. Deyhim Fard *, S. Soofizadeh 5,

M. Nassiri Mahallati ®

Abstract

An experiment was conducted during 1996-1997 growing season in Mashhad, NE of Iran to
evaluate the genetic improvement in ccophysiological traits that enhance the competitiveness of

Iranian winter wheal (Triticum aestivim L.) against wild oat (Avena fudoviciana L.). Six Iramian

winter wheat cultivars which have been released during the past 40 years were used for this

experiment. A factorial experiment was arranged in a randomized complete block design with
three replications. Each cultivar was planted al its own optimum seeding rate with and without
competition with wild oat. Wild oat was planted at a constant density of 80 plants per square
meter. The results showed that more recent cultivars had much hi gher competitive ability
compared to earlier cultivars, Alvand (the most recent cultivar) had higher dry matter
accumulation, crop growth rate (CGR), leaf area index (LAI) and relative leaf area growth rate
(RLGR) compared to Bezostaya. Alvand had a higher proportion of its leaf area in higher
canopy layer. Wild oat was also shorter in height when it was competing with Alvand
compared to Bezostaya. It was found that following characteristics were the most Important
criteria in competitive ability of winter wheat against wild oats: 1) leaf area at the end of
tillering stage. 2) final leaf area index. 3) relative leaf area index, and 4) the canopy layer where
the higher leaf area was measured

Keywords: Wheat, wild oat, old and new Varieties, competitiveness.
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