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Jrl JL ;r gr5 ;l: rrSL.." o* t pS d3, ,52 JrL, .glt .,trrla {r} ./o \ J .,t1

c-jlJ lrJ J

,r::. .9: .l:25V ,tfJ-r. o-tt J-L .-..llir :.g.!15 lrtr.jtj

o-li,tS Jl2-:-c t1t 
-5_s ?_F ) .r e.S!-i .,,: ..,1i ;.:-i .21:9b- c-.5

.111:re-l,rrll '-rl 6rl*n.,)r _11:311 o15r,l.(Leonard and Manin, l%3)4rJ;Ei
).-:Ls. CrJ,.jr:L- l-Lit t:t)- ,t Jr--r {rL- ; ,.___a -i-1c O,;)L. *a
, jl ,{i rrl,Ajl' .l lB Ol.r- 5) Jl2-l 9.(Pcstcr el a,/., 2000: Srump and Westra. 2000)

;,-l L alr.-r e ot-rJ- ,,J..rti ,dt+,i.,l .jLl,; ,,-r.p , ;;;ta1t.;fi .,r3_.;r ,.|-:.1r

{i}r, jL-il li.ij g{- .$ j,l .jl) .Ji.r,.Jr, .(Mirkamati 2000) t:;"."t, 57.5, )S:-
e YL:r-(L.9 ,r.-:r dr-I,-ilL..jl JJ+ rb,,lt .(Blackhaw., tg93) r-)\r, -ir".a. o ;l:
Jj .5Lr!tE .2r 3 Lu,--al7i ,l-ro:[ .1L5 ;r .s;':, ,S ,S-- aL4.-":! .r-.-].r jlj

;ju,:lS o.rLiit :.1j, St-;;L} :t ,S.Slz._-++

'- I --l-.r j' ^!J 6t) r-. g-*i J t;lr----il 6l.rb rb3L-
juli L?.lr*^ .UJ ir-.1 CS.rLji .(Barcnes and pumam, 198?; Chase er a,/., l99t)

J! ji CL-.Jilil r dJl{tt i.rll .ld qL:, }t;, o* : ,s.t-)tt t ;:i o*iJ:
;-"1 r3,1j r.,rU3 o.1!-1.r .(Pester et al.,200(. Anderson, 1992).:-l ..r-.: .;-L lB tlty
r-ila:,..2: o.u 1l+;l ;Ull, .r:Ls - .- .).2.l jj: 1)tbl .ttS pS etf u. )rn-;t"
.uJ ;t .-:, .-+ .-+ JL i. jl !.,+ .g j,l 6 *l ji Fq E,,i o_r,& jJ)Ll lr-tils
-:. I .4rrS ;U-,; ,tS ply ;9-;b *.!,-{ ..,r- r.ri c-.:.' dL:., ;,_t _s: uct2;

.(Pester er a,1., 2000)
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,.r-3 ptf .,,: 6*s;rL; c-l JrU jy'u& j,l ;l .rJrl.rr,- lJ .r.:Ls, r! ..

ytj tt--;-Jr Jl:eL-1 6.t-:.1 ,5le j a1dLL. .(Anderson, 2003 ) {tj rh.:t rjL-j
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,r<.--i 'i-1, )l ;-:. rli \o ,-rr> jrr -,i-1, !-l J4i o-U tn r5.rb,)L-.:i

)r (Aegilops cylihderica L.) 1.13 .9V ;7J)c 3l ;:* JIJ\lo 9 (Bromus tecroruml-.)

;r--^ {-{ j.i Jj,a'- S-l a jJ^dtt^-& J-l i,JL-i .tlj* t -tj!.,, ;U-,; gS 7r" 
y

;tl--:;ys L 3V -iJ.e n$ +.i21 tt 6S'-t ;tlS .(Anderson, 1992) c-l ory c^j

-.i-lr 9;.r-:-l ..;rt- ,591- ;l>91> ;V,-5ll,J)c ;l er, r- )t c-y ,5- 
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r5 rrr.r,

c-l .JL-j 1.,/o J l.\ ,:l.Y.tl;,- r- 1-uS rr-(),.r.r.lrt-S 

- -J,.-.i "q
,--l 5 rl.r .rL:J g.rj 1..21;, .l.r ;l::la .i,,L; Jlj.,s, -&-t dlla, .(Anderson. 1992)

7W Li oJ-, c-:;b7 g.r:f;! J) J -r^) u5|5 lJ p.r:S rfL.. -r-.a.1: lY E *l 1-rL!.1!

J L;UiJ, c,)L-l r) ,-S A.S-t s--)J ,j*.(Stump ard westra 2OO0) tLi rlaqt .rf:.!i
.(Coble and Fay. 1985) Jlr .PlS /.0. U t1 1r;l:r(.,c -17 -.iJ.c r,,l ..r-:; fl+l .r.lilS

F.-ilr ..(--: ))zr .rrll 3p -i-Jt f.l ,SY! d:.1t^j o.r..c c-Il Lrr.-.ry;*l .r)

r-5.:._,1 .-ui b.rrl;J;r--',r ...,uil.r.r, ,ti)\ p-S gty 2.: yl.:3l; J..,5 c-.a? .,,l.'i;l

,-l ,;-l ,LJ: .r:ju.;;'& J-l c-.,-. .156 .r.,- .;ta, .:,).2--, tr g-rJ.--eU

;-1t t-Er, 1r-l 9 ucl.i.il*. ,51.,,--r.) :2j6 e ,5)y6V;U-, rlJ,i u.ilrl
,(Stump and wcstra 2000; Daugovish el o/., 1999; And€rson 2003) .- I .J; .J.iJl;S c-5

Fi- jliFLii-lJ-S -,eL:j r5.:-l or-i o.:l: lLli s-)J S.-..;f" .,r: J,Lj2l ;a..n .,7r

;r .(Lyon, 2003) 5t:,/ Cr, j, )t nJr./Y r, <i: \ t,A ;l ,lr9l; a.:*-+ u56 crl,

6l+-c.2y -tt rlr:L? rJ-..i -l]i.,ll CU JL 61 .:,r. Jl 5 o-r^! o:l> ,lL:; .9r.(-.l 'rJtl,,

.g.,;es\-;.:,!.-c .rrJ.r, 4;y-;fc.rl -)* jl uE )-k.,e)y ii.rf .*L.f.)J

;: ,;--i .rL.; .,tr .:,1.151..7L J c.:-J4)lJ # .S:u 6Lrf'i.b:7rE L-1 .ly-.r

;i )? --,)t.rl rl .J+ JljL d)ri s+i ri .5 -u---' .*ty tt i-i - (.'rJ 6La.--'1ti

-i-lr J--l Jr.-i d3t? ,-6 .2.: .5 ;.:* ;,1;l C,,L- fJ q.-...,- jY.t- f- .J-tL \r,

.(Stump and Westra" 2000: Tanior and Bussao, 2003; Stump and weslr4 1993) r;lr;_r-r

pl ; J|.ti FS ttS F r .i-5 jt'i .1.r ,e-E ,;-5 €ti );: uct; olJ-c

t*.UJ;r-l ;1i.2;t.;tit,r5ls 1r .:-l .):t! 6.:-l ,5.&.t ;-J.t- db,.r-rr -rl .5b-

.(Coble and Fay, 1985) ri! ;J, ld
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g3 gt.r- )5 e- )p.i-Ir .(+ dli+ lj Jb_rL-.;; J.: .rLi.i-
(Anderson. ls98) dl'!. 
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o.r-J: pLr;l c,LJLL, o-r-.r.ll.:j.j j,r.., lj:9,-rlr1t

j 
-^.jb 

.r----+l .--------:'.+ Ol--2 i,r-----r1.11 .:l ,L.r J .'.JL; .:rlrJ ,
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t j u-.)ti:-l .r:-i; J j.---.r.: lr 4J:* o.r--i..r- JLJr
.(Cousens, l99l ; Radosevich 1987; Jasieniuk 2O0l; Nonis ct al., 200I a: Kropff e, a/., 1992 )

ucl--a:;l y4 caLi.2 u,l :,;-; .ss 1.2 s1ltS y_;:--. ,;5yt 6 ;li1 6lecrb (yt :l
r.1-; ..2Lil Sat "--"r-: rr,JJL+. .!r+litt .;:::t-,- ;UJ 66ap ,,. dli(J, ,jtc)l)

) A-F-l-. 6116)- Ui -x..,, .(Rador""ich. 1987: Connolly. 1986; Kroptie, a/.. t992)
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1L-.-r-11 l.r^o )lJ;. b;Lri rl 6r ,.r-l .tt.*!..,7 ,,--l;,rl ,r 6VJlt 6tJ
.# ,F fl; r-Ll ,/ J-L lr,lJl.' l.IJ.J,-L.; rr.ij uls r'ri u-Lr l ttjg 5 o:y 

-.8
.(Panton and Baker, l99l: Connolly, 1986; Rejmank e/a/., 1989) J,U.J,

J.Ls.j-irir -;-_u:i atL (, )t 6)res c,uu.,;.{__? si,4t }
tr,-'li jl JJ<, Jq5i lLi C* el :" .!Lrr, (Complere additive experimenral design)

jl .rLi:-l L .-u-i ,- -r, .gb.:lr e r-p.r, o).1 .1t(1 r!-"i it "< atti,lS 5 ;7- e
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) 4j--l) ).--.Jlj, !.l.f 'fJ^c L-j-.J-<r.J.Ll 1.6 :fJ^c.r-S, Jr".l-AJ-t

.ll iz-| .:;ut.:ti:-"| #:- .* Jllo 1(;rrU.l-o) _&, .rJ.:-:ti; .$ ,5U"Sl;

.(Radosevich, 1987: Radosevich, 1988; Panton and Baker, l99l: Rejmank et d/.. 1989) c-l

.'l_.;- a-- .-t-.-lL.r" ;.;A"V CbAr.. c-*j (-trJjt:,.gLly 6l-2lr :-<L-r ,-<c J-u

Jt- jtl Js-2..r--t; .,L::".L,;i .2: zl,3; rLl:l-r-; r- 6Lpl LI-r" j.l 6ly JU,

q)i .--;.i .,r: ,*U./ crLi:-l +;9( -9r ;a .5U:-; J J!- Jta,*sri )t . jr-f t

fsl; ,-; ! J-r.. ,,1 .r18, ,-"-L:: ,R CC .j);r" iil oJ)& .rrL.r, YL olr-"'.r Jrlji

'UJ ,-+ t.1 .(-- ;rl.r c-.r jl ,.r+:jl- 6Lrgr! .r>l-_r J,i, ;,-l .1r .{L"; ,.- JS

.:,r '. u,i.t'r-i -r-ll+l t\---: .t-ss.r--l ,.,--*j j.+.ttS r.. GU: JLsr lr, crL

-r-----jfLs. JS--:" jl )l)it-l J 
";---.:t-= 

,JL-6rt Jlr--l l-5 *\ 6l*---c2y

Jr. J: o:Li:-l ,)J a:-lJ t:--, ,aSl.(Panton and Bakff l99l; Rejmank er a/.. 1989)

,-rJ9 (Blackshaw and Schaalje. 1993) J---:L!r, Lral_t^ ,rJ-.tr :r-<L* ,:fL"c u-{."

:_.1-.j o.:Ll--l;.; ,-j[ .r.rll.p ----Y: e .r-3; Ct ^ i;, )l ol,--ia.

.(Panton and Baker. 199t; Tanji e, di., 1997)

jr .e e eJ--:f L- l.A,<Lr-il, -,ti:4,:-r! p ) r -4>, qr!& -Ul-t -r:. J 
"\

f--="" s..?L-!J C'sE ,s-:J,51 ..r-!.lr.c-l 6-t--1 .,lti:-l rr3.-" 
"-(l.J-.

:,SLe .J--S.e J-r-- ;l ..lLi:-l ! ;.r-f U .- ,U, .2t Vaccaria hispanica j (Loliun rigidum)

\1J \\ ,: r:j a--, p-S ;r.5,. ;L!J.:,..2-t! 0.5 rlr dL:i ejLi .c-.tJ _.,1i u[-|.;l:12"

y ;6; -,2$ f--) \j-)J )t .(Tanji et at..lg97) Ltl\j, o2bl :.29, ;y J)-c y ,,1r,

J ^jS )lt a)\L, :.;j, i;Lr- ,r-<e J-!, )l .rli:-l I (,,|vena latua L.) s->J J\. t

6l,n-F ;* siuJ c,J$ ;l ;::111Y/Y :z,sli-$ dJJr ;[!i;-2-rL! 6 -r.: orlr sLll

.(Dunan and Zimdahl: l99l) -uiL.r" .ri-J ..i).9,- t ii
..:,lr;l orLi.i! ! -.,1r:l= jr" .j-b J l.u< ,g:Es.--l-ro iii,.; dU". j,-l .j5

:y:rSJ^s .r-S-,1t 4 -,, l+i,Jb.-^.-: ii1 )t J'l -a1:;- .5tnrtli rl u,.-J
J-rr,- l-J rl)Jl-,iI>, -<iat't,, ,rr:tsf..e c"rt .r= _r= J)r.,' L .r"--,,1 ;el 6rE



r--Ali )l r) e.L-rl ,t- a;f j: yl 6lnJS JU J JJrr !:-1j., ir)-rr..:l+i r) .rfj

.$;

ar4)1, it4.,
.r, -5 ,: .!l.La,.,L- .-Lir -[L;-,- r-- -,-L;.i>i {,,- ,r :Lil .-l

, \:.J - L

6rUi JL! ,: uj..[-ji .r F..i Lr-) F Lt ;l +c.)y SV ijL .r: fL,jl JL 3r ;r.

r-oij,.: L,.SLi - -t. -:1.!, -J".<SJl .,1 .*L ,: -i:Lo,- Ll's.<l^.t.! - J"
LJa..|JvJJ.l)

,t6, ,fo. dLafslrj rr 1r3 lB g-5 J.U r!1._)i gLrrLi .(Roush eral., 1989)

v.-r 0.,1',,\. dLrdli 9.;ltj\1 ;ra -il' uJi, *, Cr, ,-.,) ai, 10, Jo0.

a))-. 1,. )ltllz J 6jJr_- d, ld..* u"Srj eS-, J!5r qjs: e_/_r. )t n -tl

(00. r. (00. :\.,t0, :v,,t0. :0,,i6, r. .t0, :\.,r0. :v. .r0. :0.,r0..r, Jfu . :\,

ql' 
":^,_U; 

l if-a-t JjL;r..r-!.:-9, 10.:V. J'10.:0.,10,:r.,10.:\.,00,:V',00.:0.

rj3 g,L->l lr -rlr:h ,l! :1y 6l-arSlj.-iJ-t-: .ri,- c-r L.2lr3l- y- ;y 6t.l-- c

.r-:, crj f;*: Jt+ )tF )).1, ;r-) .t jr,; c-5;;-9-r, j a-ti cj -ua,)r ,rjb \...

r-;.i:,g ocI;,<Jr-ai; ---:.1, il .,--c,- 5l- il .Jl, -i,-: il L! -L,:J . \. r \). r:_1,

) f | 6- \r-YlA.ojl fl .,- \r--.lo .J))ltJ )t.5ti j--l .,!i; )l rr c.\^-::,

r-.-i-i ;ti--i 15. J J5 ro, .51, i-1, ii .,J -Ll ..:- *E ,l - - yt.
.\r-J J \J )- ). J. \.- 1\ t51 t-t:

3t 5 J) Jr..at,tl;-')J.2, n)l ,jS lJ rE \.. c-5 jl el-f 
t , : .1"; f ,tWl .r",:

J)S o, A>)/:a rr) ;.rf ,!'ir s G) ^2.." J-l), .2s,5r-;t ,".a'. rJl tji )l

CrLj ,i c-:6 * 4f .b .;: Vf x \lL.:,f :Ll .-r,-rrS arL;l ur,,i 1 (5r- r.55

):- sl>14 )Jj! .!: lt?.jl *r L ; g.,;6.i:; ar))r .., \fA. ,. Yo J \rvq jLi Y

;t J-+.-rrr-5.- '< j'i -rr--t J).1: a:i r-o 6t.s t (;S ! oL;- -r G-t c,)t', I

-i-.:-2 Y a:--:1 )^ tS, J t -.u or;.;i;r F.t<. jl ,,;L 1. d.,U.. u,L.JrU .:-5

t\-fl; a...:ls..:3i -5 l.,Ao}jrl::.,:;L;i -,5 f 4; J,-L.I-JJS g5

'J.l .-L-) -f --tr'j !L:, .r.<r, Lrr.,-. Lrl .i,<., " ji o.rE -i,:, eI-U -Ll
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r, J- Jr:lr ,.Lt y 62Li &U 3 _.2e.: .ti-S ort- c-l5.11 ,- :s: &- c-,*i

:iJ c,ry iL:, ,tS 1 actr; ); ljL

..1r di j: 5 .l-l .21.1-l € ; -' f* Jb..- J ji,^ Qtt cs* t' fJ-.e,)-<t Jr,

)1-,-l orr:- .l .r-----) o-ss- a---,tJ il-J, .(---5
:(Spiters. 1983i Roush er a/. 1989: Kropffand lotz. 1993)

Wi\ = a1. + b1r N, + 6,1 1'

\[r'\ = 3r. t lry]rl, + [11 f,,11

^-r Nrr N r .1tr -l J-rl 6t^ dt .j, J:; rrfl.r ,rk ,-i t w'-' J w,-t

J3 rfl-e;51-r- nS-,r.;.Ja r. . a\. s 1-tt s Jsl6tr r:j5 ;l &- t fl j :..t
9 brr 9 ..glr;,f Jj.1r c.1ti.2 brr j brr ..1-l *t!.; ;l ,g.;tc }.-l.r)' .s: 1-5: 5 J5l ;95 s,
C-.Vt,:-.tr t-.6ln2l iJ9;: Cal,i.) ,r.D4 4.C-t 6lr;j OJJ c..itir FqJ brl

arl J.-l- +lr".r^rs,Jki F-t t_T ,.,q*j lr dJi 4 qrrtti) rJ$ dti,' i)J
L-?.La J (-l d:lif JJi.- 16,).,11 ;:: 6,1,:tl ;s1;: .-rU-) .-r-:lr 4 )l -lsr." , ,

S- )t ;-SzS ft t c-t 6,tijt itr,-<Es .rt-r 6tiS ir'.<l!..,.l.i! 4 ! ralr

c-l dl. l.1Ji oJJ) .:nL-lJ jl ;-----:n !5lr-jJt .JJJ------.1 (nl i) ,J----^:L

.(spitcrs, 1983; Krcpff ard Lotz. 1993)

66JyS;rJ".rl -)brl+ r 1.rJ -;t"; (JL.cSIi ;E ,r1[!2 ---i r-L-
..i/ ll+jl

aw lrs ,tjr# iJ<L, /frs rslj <aw frt 6jrr.,r rr$..-e /aN .,t:,,la -str.;

0w lrj .grLa;!l Jr<f., /lJ-i FSli <aw ;.:ui 6:t ':l :rs-L-o /al .21-r;t? fl;
.:yJo,4-l>- ,,t5s --l:- I jsr--|.:.:.,)rL. ,-::-L ,.Ll y .rit!; vr"'
.r-+;4t Ft1 6liJS J!.r J oJJ) cr[!r -l.r- t.--.-.-r.,i c-.t .s;.rt )bL

.c-l el"-9,.1.' irt!.r



C..* J r1r.J

jl .raLji JL- :, J.r! 2: ..lbjl; I f 
d .x .r.rE.r .,rj .rJ ;rn -21$:- a;

Jrr-e.ll , tJ.), eL C.?.1" !'i.(\ Cy-t+) -u:.-r[,i-l .rr(L,o ,-(-o .rb.--,':l.rt ,

.JJJ) c-L!J . | .r, )l ;:. (b,t) ld .r: 6li jS i31utl3-t:--ro ^S 
t );',5" ^L-'),

);Lr(--l' ,rn) &- dr--i,{- 6LrJb3 ; q o*=ly ! .-tjL.r, ji (b11).91,r;;l
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