
-rLJ .cLr.<,1, . iLii

\fAt J:i-l .Y 'rL-i ,W rl?

,>l> gly .2: )g 6l.o,-ib c.:'-" J r+ Jl;ti ,J-L-e ,-s-.tl
lnvestigating seed bank 8nd weed Population dynamics in corn Iields

t;:lr, ,9'r; a4 t'e;+;t;*! rtr.r.-. J jtra, J-tr,,t ,1,--51 u!r,o,

*, u,.ttf.6i-::t: ;rr .5b-ib l:.)t ,.-L-lJ6 .5ja.^llb -\

4L sr'st.P 'B-:;l.) -t

.rl.p .;S dt !rjL* 3 .:,tri c,Qi; t*jt -f
(\rAf c-:g1r-;l :,) /', i-1E.rr,rY ,!i :;i!-l: f .lli)

..t5-

..,,1 1r.-uiL.rr ;su3 J) .f J+ JSti s45 t,r-s c,t7:. &u r+ 6! alr.l
r- 1r,c-5 ,F J* * jr^ 61..-ile t* ::4 &! !l:-., -r..,t J3! ,sl-t,.:-:-,t

-(! fslj c>lrg3 n9l dUE )rJ. e)y a )^.;t :)J .:li t)|h.,' :;y ,-t.si tt:1

)u-,- jj4;l1+ #, q ,F L-ttt )' t t* ,-P l: Jtl r ,F ..rldl u l.Ll jl r.l,

oJr ,r:..;'t, ,4.-t ,rtl -r) .,1l*.'.i JF ..t*.1 ti )lJi. Jil.t- ., .l,r1.t. ;l .9:11.,;

_.,* .<jq C ,Jl.^rt ,r"- cs;t ,l : ,t-f ,P lr .)j {jlf ),^ .91^- e )l ;lrl|
.4rJ .,,{ .ttr ^.1r., 5 ;S ,,9b- c c-.,-+ .}56 &lr ,grt+; J- Y J t)- GS }+
ti &"1 ar-i ,J+ JL c-5 6la I J2.+-,, c. :;l:r1 .,rl n sttlltf l.;,"ir6 U 1.,-:

.r-!.- .5trr?) ..,t (;! -.,, * ft; ,r.r|5 * ,51, * tt t*.t, r3br{ ..P)

,51,- !i", i ;f J .lS.pr r, d >.,5 ,rlri 1.2 gLr.;iS ,J,SlJ ,i*t.qrJ .ft-

ir.? Jlr.r- '* 
.a-Jl g J-.a.,;r 1l .,L5 ,-"-Li .-r::y cr! .rl* ,Sll Jl*

,**-n r.53 _*q ,-*tt: ,F J* .,1: ;r.r .5!r-ila :* : ,l.i' .91-rl ,.l, .*L

.-^.,* ;* J3l? 61,,j-F t{i il i o-tt s-* .tt >.tzt,.Sb,c-J .rrr 3: ;,-l ;- r:.,'-

VO



-,;.rr uib 6tro.eL! c".-.+ .C!- J-tr _.r).r{ .rl&j uf-lil L rf .rb 4ti.j 6iU; ..r;:f

)* ) )+ Ji:t .rl=; ,[_1., iJtL t ,Ji J, .J)t, .+t-s. dilrr C!- ,t-l .; ;)
,r+,.r-.? (-^a+ )t .r..u LgiJl r,.rly.r, L,r.)i ;a 4l].t s ,F J* ,t 3S 6u,-A-c

.tt*-V ) JU) ;r* j cjll .:*r &)t )t )). dtr.it, 6ldJS €tl t :1;

.,,{ ..(! ..r: )s+y d6J4 dt; ,:^S i* \ ?o .- lr--r. JLrt .-a l_; tts
-4f ,;n 6,u.;tt

:t2: gly b, 6tt- t --:,-.+ ,..r* Jl! .tt-l :rg4l5 ..gle.jl1

Li- >; ,' lJ dla:. ,1.. ,?6 ,-r-, .+*r.)1,- .f c--t c-) .J.ii q r+ .*!
(Douglas, 1995) .r-:t,.r. ."r:-i ,, ..;L- ,.retf cjq .J::5 J*; ;bl;r J.- tj J JSu,

4 u,r:, rr.r:-..- ,l oJU:, !i!;, Ult ,t r+ &! r..*-. ftU ).5tirs 4 j
Legere & Carig ) .r.r.r.r, r.rLli 4- ;l ,9r$.-:.1 .5bc.,yti; .-i.Lx. l"l.i; ), i &U
,.lrJji c-.), a>-r5l .lStevcnson, 2002; Grime, 1979; Douglas, 1995; Baskin & Baskin, 1996

,* Ji ,sst ;l ;9 ,gu.-;!c 1p ,Lb a.$,:- r rt (;t:.r.,8 a...;l .|,t5.._,tc)Jzr
l1 .r,.y,,- c.,l-c>{J"l ,.Jj" .(iL 1: <.,1; iy! .91;l: J+ fli J 61..;, .iji Lt ,{- I !<.,
l; ,^6.u-, ,rrjSl ,51: ;,1 .r_1.1i.r. ett )), .S)-.Jfe e,...o .,-jr, ;-.c. ))
j-r .;r_r_r, .JLt, .-4b 6, J ;+ 6f .,- + ,ii &_* ;t(rt.y.r, 6 Se etS
6;; 6bJb i.:'-? jl ji *ry ), , )J.r r.r, Jl.:t ..g6p,-j e5 l,; .cjli
r 

".5 
c,l *u ,,[,U.,+ J3! ,;:l5i .(Forcell4 t998) c-t i, tr.-y tt_sy .2: $ c*l

Ju lL,-,+ etli ).l,J:rl5 t- uitit ..i.15 f .E\.t JV: J_b .:, r-r.i J:jti si.s
.-E.r dla:,-,r.r :;;j" .rtr$,J+ !, C;.. !r.,,ft, .jrt) r{ J3! .r:t-4 3r.gte}i-){,

.SU.r-r: ! ,S.t\\ t ,$-1,lJ5 c,)i;r.lU ,rrlr .gLr:f ,ij !iLi. 6JL jt t^ri j,t
,!-iile J|,L;I.;: jlj'l'U ,5t rJsU c_i9+. :t b|., ,t-t : i.*-C _tq.(iL r.;ty 

".., 
.

Ba$eri & Locasio, 2001; Beniot, 1998; Beniot et al., 1992; ) J::.., Jjl, ,_*L .2: b;.l,

.,)r .:Li :t1l ,-.1- J .t-f J- * J:;! ;: SL lsti;c + s* :lr .(Douglas e, al, 20Ol



6t^Jt ..:-l l.- I .(;;j .:t jL -t4 otf .:>J u, ji oly ;lil ! '1 
b..,* fly

.(Beniot er ol, 1989) -r.i-)l>_).9r, 2lr>- 3l .i.91):, c,t?-)) jl i 6;:L .$ .(,- jl clrl,-
5t; .r-t- ,.5LrqY -1r l7y tS6,4..5lri Forcella _.rl Jii r1 Fenner :,E)lf n\l J
.)J, 6*. d:^l5 rrr) t .5tr- .gr-fL \, ;., r) tfy 6V;L ! r--Li, .'1:

,|ly a.b-;l .g:e,ti .rLi .;)ilt ,.rl_yrrr eStr.:* ,.!5 ,!l:, aL-? jl .r:...^

6lrd, .rtf -,1r .rr5 .;L:l .,tt.,;K-: .;,..rt jl .,* .53! .rl .,,i" ,.r.r: OC ) 6-*
3 or3r 6b- ''1r .,,)fL oJ-l .:,t- r.l:l + -;rU !5)JJ'...U .t tg; ,_1rr -.ib -i.L-

.1Fcnner. 1995) .ri;l: ,ruj5 .r(l; .r1, t^;i;St

.l-.Fg& .j ,.., . 3S-Ae L 4clr; ,LS .:rLlJ ,Jlj.r. j{ {j ,:,rK "f.tjc 
rf.> ,t

JLt- J,tf, ;i; c.-; ;g.5l.r-,i.tc 
"Eb;.r. 

j)ilr .tJ f t2 ,_,2L 5 ,r-_J). J.tr"

J*, tl.,Sw 6 ;7JeV,r )t r a+ )',-rtr ...r{,:t ; 6 -52,,-S- :+, 5- j } :.
1{ J3! .s-r-., )l )i ;)ili Jl).! ,j4.t .r*',* ir:l-ili .t-:'lg caJttSV isl,) s

(Baskin & Baskin, 1998) i. :i J<-
;,1 7 .r_,21> dt:) ,6 (: \ ;5"-t; l"F_.,| ..;.r^ 6ta!& jJ.li ,!^r:i[ .r.Ll J,

flj .t-tg:a.rtil ,.r:I.,,j .6 -.-, Ji J* :t )f .5builc er-a- Lr-t,rLl
.gb,-il, ;1,J, .,7: .(Manley et a1.,2002) .:jLu. f..li 11 ;1 J).c .Et^.g.6 ._ei

ut.CP:r^.S Jr-i t) r1 .2: i->y,ttt*,.,--i sl;.c r 6ht.lLi b,.,)i
,.: 

--..A1 c-le \."5.".?r-;* 11 ,(;li JF ,slt,br gr-;.r[.i!...,3
t*-j '-tto l-r :j,- ,i)i cr-r ;l..ur.lilr ,-1ll ,gbJb .-..:E.r I t r ,.2.: d-:-.l,. ;,1

.li-i .2r .(Cardina & Sparrow, 1996) Be bt Cl st 1-l 6b-iJr JrJ a;lrgr:-r

S;\ t Stt c,UU. _.11 .rtiil L _)ra ,gV-;Jt ,Sl; .):fi Jtf.tjy ,.,, 
rrl -i.rr

;;y .2: ily u.ltla:il :.21" :15L.-c 5,* j:;4 j-p Jl, ..<li t +rr ! -l .' I t.l"
dl.j1S .Jj ;;:J .(Abu-trmaileh, lgEl) ),5 6S f?.- \--:J-i, r-b .r.r.,, 5b;t

.:-r. .rt r-tl ) tS,f car. !-i!i, -ilrAl I uel;.) 6|;iJj! ,LiL 1r :j.;3,

,-; 41,-;.sl ) (?-c i1,4.tt t L, -rJ.e -iLi.6L..jJS fl; eA c.6 ..r-i

.(AbuJrmaileh, l98l) rr3.r, .,)lri .:[i:-l :y, usJle * pW )g dt qib g.r.-



..t.: fl+l \qV. JV -t> )-p 6V-il-cl.' nty 6tli ur$:e t.ty r).,JU, r3l
;3 -;.1" .gtrr7t f 4t L-p j 5V -s> t1>1.1jl ,rl;.,. ,.Ll , rtl4, u^;V
,c.st .s> i-f ,1,- cslj ,r,-J+ .(Mulugcta & stoltcnber e, lg97) tr\9j,;; t -tt -t>

F * 5:;! -.r: crL.-.,{ dlr I # JL.2: ij5 oi flj ,s:tjl )Jlr,6JL- r,
Forcella e, a/., 196; Sagar & Mortimer, 1976; Tosnen & Andressol-(Permilberg, ) c-l
r.iljl _)r,r 6b-& .=-.+ ..eL-.1 a-)J 6lJ J-t, Sagar & Monimcr (1976) .1998

il: blr .;rt -ilc c-.'-? d,- L-j ,s* f.i" :l.r,i .|,1-: Jr ;,1 .51;l .Irr5

J3t jt ,-l,rt - .sl".?-lJ rl.r-- .;jr, ,LiL J) )J.-J, 15L.J.r. blf ,U) 6, J V)L

.)e .il.bl ,<Lr.,ri il ,<b'j,,,,.e ! r r;iL J,i-l ,<b.+.{.r+.\J' J. J

-,i!*, dlrcaJ,."r, \:i c-l !S.. 5 s,-L^J.t, c-,.+ ,;.r-i .115-l J.t ;r,l

.r+ 5:lr;l .r-*r.J.i l,Erl Forcella (1998) .(Naylor, lro) t.r5iu. r.l;1.2 4L-.-1,

.r"r..,= F-, ag rU-.:r5 j*. ,j.t Jjl,.,7r,ri ;.:1,) s )/,gtr-ile j;e1.6 lr l.r

iiL-.: 5 .r.:rr5 .rJ'U' vanassc & Irroux (2000) .-r.its, t Lr5.- r :7;t5 .tK, 3 .tL;

6t ,f.iLc )l ;ib,, ) c-.;: o:liil y ;S Jle ,-i8., 6l-!iiJ,t ;)nlr 6tfll
Jt j r-l, ..<jL ;l .:[i-l L ,)r),1 ),1 J,l :--€ ;t_)i dlj* .,::- .:-l ;i;, Lr.a\.d;l

ori o-:lr rrL-i.i Lt-)J,K. "p 
; .*i\4ltJtil ,.:- I .r.2y r;!L.y;Jr ,:i ..qU rs

Vaoasse & ) r.;b >;.,.-1 ;i:"..-.. /.V U f ;r.'1 
'l,..1l aYL rJ,l! :, -.,{ .*! ;a 6 *l

;S ,g|.l.-A, glr 6ss / JUJ;'ti ,b bl* ;l u$, ,;jyt (Leroux, 2000

-ij- t ,z- + 6, J 6t ctv,il.rLl 4 ,.rl-* t^d'l5.ite . 'l- ' tr,Jl5-il'

t !,s.-ile :r,-26.(Hume, 1998) rJj-:u, qtLA,qSt"it' ir.2U! .rflr _t ,r"1,.,3- 6,'l,tJS

:t2.il j t dJf ..{r : dlr <Ss-: a ,1;a\1. iU ,nrru 66sis: 1-L ! .--:Li, -p

, p,L 1 61,; $ ? i :> o$ .(Liebman & Ohno, 1998) :.11.: ;rr 6b-,iL ,r! ..r: e;\! ' r'-

.r-_; .(Dessaint er al, l99l) ;-l :,t\L. 15' c Ll ,. ? raL- 6br;j5 or-ll5

,.r-.i t^,)i r* 63li.r .rb ,tL5 ,j:'ly L-- 6.-;f ir- -rl-,t , )r^ ,sl^iji

oS* v_5 .gl^ul5Jl' er"4, 6 $ o:l: .tLli .;"-.r_,,t 4.l, JE ll;.c t. -*f u.

,jb st s.rj -,{ S;! ; ;S 6V-ie jl .5rLr r{ jlrl, 1156..-- l.:rKi



Polygonum 1 Matricaria spp. .4pera spico -b ,.G * ;S 6,le- c cgbs* .st*

-JJ, I t",Jj5-,il" jl .rJJ,l .(Abulrmaileh, l98l) ,:-l r:l: ,.!l;rl ;.r" .LiL .1.l !.1 spp.

,-sL-,{ dl-p .t .J5-,i1, ,rJS Cd ! 4.,./+ ..:-l cr-r c,Ul r r+ 6! Jlr :
jl -'1r .:;;! g:[. c-5 .,rr .*L.r ,-r-lrl t{ .(iL 1r c-rr- t .s,.L.:- ;r.l 6l,r-i.E

/.V, l; ..rt S.Jl 9 >1>j, c5b-.r{ !-:i.+ ,!L-:1 ,; f,; I .r5& ..rr,.a. JL r-.

.(1: fli .f;.j jl q- o:tiil -e r,Ll. i,r. ut Lul5l,ife ,J)^a, |re.rlr jL:; ,irl5
,ui f": ;ttf rJ .(Doucet & Hamill, 1999) rl> j\tjl Jl, Yo U .J+ C .-.r- l-l -.r{

dl_lil J Li-^t5 e.! .--y a, fi-: &[ri) u]t5 J u'15-lt )Jrls uilil 6.' 'l

Noris et a/., ) .:. .l .4:.r5 SV ,g,Vu;S\/o G.t )t (Seta asl.) ,rlAlrt.,r p )L jltlj

r r)t ()lt ;S ,/u-i& _.,+ Jitr .t!: dlla, j..at- qr"rJ fle.:l jl .irr .(2001

.r1 ;re .91-r-& slr s s\ &! .rr !l.1_.,

.t') J. tt)
r At .t Cf ,5;.1315 o.r5-:lr ;Vi,; .t)l-,;: \lA\ .re12.1 JV ;: u-.2,1 s1l

,r-i -f ,An: r.L! f ,,1'.2.r ..r.: JLrl g9ti .$J lt?-l i;6l.t.1- ;p 1;,;! ,t-2y

i,LL, il .!, 7l ,;irl ll +' .Vl J .s-t;..r.i .1: lr-l ., \ fvA JL jl r5 ,J, i,ri -
(:-J

! .-r..,1,.. -r ,Ss.i -sst.rJ5 .rje Jlj., ..rri rrjL.rl'.i S>l-, ,o.t": ,-ir-f 2t;. grtt;

.(\ Jr.ra) cij l{4.jl iL:.. .i; grLI .ll j.rr dtb-il,
..:.,1! .rr:r!L ,.:.,J! g5 jl # j,U d-y ;W.P :{ Jl! )l \S.ltJit;
rl:dl)JtJ, ;JrtK t. ery f--: jl .r-t .1, 

"5, 
-2, Lt6 j .:,1! i.-il:r, ;l ,"1 d.aU>{1

Dessaint e, al ( l9l) u'JJ .rLl .l .J* J:jt .:.,|r=ij s-)J c-*. .J+i JL c-5 dl,
.rU;-l (w) dJt.-.- ,is: )l :'ub,$: e rt-l o"Ll J 6;ii; dlr.l-: fta.;l

,Sli \*: r, y (Cardina & Spanow, 1996) 6L-i;'- ,t"s-s \ t4 J:jt jl (,./.f,\;i .r:

t# ,t-e,s l";i jl .ciJ c.t.2yc 5V 6;-.-;L- ' - r' i-, ;t,7;!L o )3..
_.rl jL.,,4 J:.it;., lJ.:r5.r- jrl+-.rr;L Y. jl o,:.j c;jL.rLi ca; ..r- ql2jl

.t ctS it;6i :l.l^; w L) )r 6, J..,r.: .--,ti:jl ci-r rr--r j.i 6jrl.5t- sqL,
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.SJi: r,3 l,J'Ii, f-A L :2 thid S il {r^j 0 J,U d .r-.: i.-.:lrJ .ft-(5t.i}

,gtr-ilc c.,tiri; d:+ .t(iLji J, tr..;J^; ..jJ rli ij6t.r2 ,<->t, 6t^r-J Jrb
1. 3 !. ,r,rt(;1.-.1i .5t <tt ;t .rti:-l L..reL! 61,"6rL, l c,Ui;Uri; A*i ,^
J.t* :i t c'VJs- ft;;. .c,Li.S.ri r.-! ,crti-iU, lFr ,.,--r'- 6t^J1I,- J ut
o:U:-l L 1 !J-.i !rjLU-" J{ S..:q !tLr.L:J- )t tt+.r, g1r)L .iJ jS t::;, ,),

.dJ :lS lrLUj J ,,:)L-j :.sy ,s,Jq 5t 12{-sf*t;) )l

:1>y p- ci;3 :br:- Jll sit .s> i-y \ * ;r^.5tr,-& ,-/i )l LrbJai
.i- gta.;l ,-r,.lL o. -2: o. .5Lr_,rK ,*-t. )f .gte-,i.b.,,.,Ii 6SiJ- .4-S ort-

rti !r,-LU-: s s?2l) 11j,, i-f t- tt,.;rl5 7.,;: )r^ L1,V-AI dLa.jj J t^r3r$ J

,,g,w -L- r.: ie,<Lr-iLc )Jj , ).r, .(jL . * ,-*.."... \4p .ra Alre.4,5., \.
,Sli_f Lt q-:ti, c.{z ..t-: .-L, 5lt iL- ta-lj ,s ,i )l&,- dU- J,?.bt{ dlr
,911 ,o3,V LF "tv.c--l 

.ll.5il 6lrE jtUS'- t rgl^:.25 ,gb),to 3: qt y 6
.(Nassiri Mahalati e, ar., zoot ) -r.i .:-J, \ rJ)l,- ,jt-.P )l *ty t^

H :E [ni/N] [ Log 2 ni/N ]

'U^..; .;-l -i!n .5t dJS llil Llt )lr.i N I d-f ,"l )Ul )h.i oi \ rJ:L- .,2:

..-l P jiU.r,tU rU"i, Jiu--

Nassiri Mahalati ) .:t--) r-l-'- Y elrL, r- ,qi \ i (SI) lr.iJS ;-.,LI ,-"-L:
.(et a|.,2001

2Cii

Ci+Cj

.p rl.u ,Cij r j:LJ..r, .jj JF JU,,j .cj .iJL"i .2: tjJS JS )h-j CiY rJ:L,.,7:

.*Lu, i s i .)t.-i::,-r:r Sp 6lu,t2S

;y -Ac ,9,6n35 ;lelS : .t*,.(iL.1r Lr.';j" jl)lj o,Ll, bo:l: .|:LJ I .1j+-

g!-L- : 6yt i .5Lr.p.; .t tF .c;S i,)t.a J-ji-| ,.S6 .rr.ji .y-.b jt .;-* :t
..:u: 6lz.;l Excel :lS\l *: r, Lr;b1 i,.-.r -rJMP:l;l;7 4--l t



rl,+ r .+13

,:)J :-,;3"a c-:tl ,t ,+ i>y ;: 6 J5l ,g j:r,t i .rL :J.i ,31, ..Jtlee

1r er;y .Y.l/11 ,S-. &)l .91r, 5t- jl 6# -f , ,*i c--r, 6tr.1j" ;.3i:1",

Portulaca \ t7 )SJb ..t)). t4 ), )) .tt Jj! fIf,(Y t- e_1y 6,lr; 9 \\ Al\\

o:t' Ll 4sf g-U ;7 -ie .5 rb .r,La*l )f ! l..r -.rt flri y *+. (oleracea

)t )L ;)nlJE -1 -,rj4J" L 1..- ,,tg U"l .$J )lt GJ? ., )t (A aranlhus rctrofleru$)

.(\ J(..:) r- r*' Ct4,t e5 q5r- 
"l-^i

400

g Annual grasses I Annual hoadlea\Es

E
z

300

200

001

0

Field 1 Field 2 Freld 3

.-Y. .i.o.1r ,1ra ..gLr-& -.iLi, 6t..JJ 6lrJi" fli -l JSJ

Jj ,g;l1at't; 
"p 

5V ,gr-;;;V
Fig. I- Density ofdifferent weed seed groups (at 0-20 cm soil depth)

at first sampling stage.

"9lr.2j, 
*:l- rl .f ,- Cli J ni 4j Jt )L J o)),r. 621:r,ii J3t .J,-'r. .2:

oJrlL <c;y <5; tr b.jJS;,-l gU ..r,-rJ..rrL! Ji! J3L 3> -ri> -i!; 6U.jJt
.,tij),ls )eJ.> 11 6sl>1iJ.j flr, Ll-.;: b.j}' J,-l .(-l .J.i y J;Ja "r: ...r-:



4-t dtl..r: -.,* .*lt r) c-rj .5L:-. )J^ -ii' 6LrJjl, 6Ui.f -t J9.r>

(J;;a1 <JL-r4:P.8. .Jr, 6..,!.JU4 .A.G. .JJ are.JLl: A.B.) ,5-,l:r1<;./
Table 2- Weed speei€s observed in weed seed bank ofdifferent fields in first sampling stage

(A.8.: Annual broadleaves. A.G: Annual grasses, and P.B: Per€[Dial broadleaves)

Field 3 Field 2 Field I Group

3n ,At ,;35

Weed species

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

A.B.

A.B.

A.B.

A.O.

A-B,

A.B.

P.B,

A.B.

Portulaca oleracea

A maranl hus re tr oflexus

Amaranthu$ blitoides

Ec hinoc hl oa c rus-ga I I i
Solanum nigrurfi

Cheaopodium album

Convovulus arvensis

Si,|,apis areense

.$j flqJt (:br, J_91 cir) ;r3 r.iL. J-:., .l-J, .)r r5 g3r ,g.2lty..ei.2t

-4t +,- r rt,&- L)ly.5t, .5t- q/r$ J^ jl .-Li c-.t 
"sLrri 

J- ;.*k
r ,J lr .5l j r ;ir d,, i, !u, i d.-,, . ,1 ,: .) - ,i! fA/[ ! Y6/of .lfn1

cnts-galli) ei5_11- 3S Jlc f 2 \ ply .,;: .>l: ,."[.a;il tt; .. .t)/ .-

\ crt,, ts.$5 J,! .r, .!) )) 5l- 15,15 1r ,jl, rlrd $) il lEchinochloaJ.J\.\,J....J

J,.i)r? jr nr it ,l ,JU+-, 5t, 
f .5 )i :t ,L vtL L,9 ! .rL1t 9,-3.r-61;

.rt )lriJ ft;; r..)r

c-,.r, ,6 6E Ji Jb ) $S r)t,.>); r:-.:bra;l ,.1 ,r92l1.l.i l.r El
\\1/fI u e.1r. l YYl\f 9 +.sy^5V 6 j5 -t;:.1J, r& \.A ..5, r-e_;;e..r..i

)+ fl; U ;:- 612$ e1y.- ,r 1r .rL1-r rir.:- .ry l;1.: 1.,7 .lt- ;fa$ 7^ t: t{
,csy ,51-t t it' \ n- ), t- S .ss \ J \ Ur)l.5ly .-r.,i c-.t .5L^rijS rl-r.; .rj,

tslr- el)j 6lrs.,j :r 6 c-l .rlr Jti i .,Ij 6.)J .tt.jJt v J,U .-
r"-tLs, rJr,,, teiri .5b..;;5 rl.U J3 .: .l dL.d ,gtelf r, .;Jl*:. la.1j. ;...r.q



\t, .t)y )t .s!,f (,lp ,J.)J. edj.rrS +'t, .;o ,-t-t-rt ,t) gk; .(Noris et a/., 2001)

s \ tllt tt .xrbr, 
"[i-:: 

.JL4 6L.JrJ,ai l', .){ J3lr r.r...: 
"pljj 

(,t ,!,JJ lLi
..Url.r.r,.|6- L dt..<1 ,5trJr1;{r .."',- c.iqj! dt^,'jJt }L ,..tsst- f ! iy

.rtl, ft+l ..71 ,1 3 .t cir ;jr- cir _.,: ..r* (:! .21 ,5.)trJJaj5; g..,tfi ..1-.1

J+ fli {t-r. yl yr .r:j.,,"{ lt?..;l J,.r? Jl.- c.5 6\ ;a.) 4;iV,:Vi .-+. f-j
.:9, .;jr tY/f J tdN .LV/\ \-l ,q r- .9 3t ,,5,- ,9.r,'.c2y,gly 51,. 3l fJ jS ,^ :,

.(Y J,<-:)

o AnnBl broadtsaves I Annuat grasso3 o tur€nnbt broadtsaves

Field 2 Field 3

.-Y' .;- _rr 1re .5!l-iL.-iLn dt^.rJ.gtr.,jr, ft; -t .f*
,^-: -il y: 6j:1ii 

",L 
SW ,g;,.rl!

Fig. 2- Density of diffcrcnt weed seed groups (at 0-20 cm soil depth)

aficr soil plowing

rl.r*; 3 .rr1 p.rte 4 c.S-t J 5r; cst _* a dL .9b,,{ .- : : .)-r, u,.t I
;ljil &r: t r, .Jtj c--Jilj7 3 ..r,.i *- r fJ Jtt-, jr d- r5 J.1 ,5tr.)t

4 k; 3 Irl u1;t lj,z ;t_2ti rlU -, 5, .l,r..;jr, ;l 6)L J-.a, .)> r ;,1 ,s .;it1

o-.t?Cli 5 nr> 6ia,\l s23t 2s 4,)-t J,l .U-.i .rlr ,J.-,.-:,* dL .t .,* f.,k3

6

3
E

50

40

30

IU

0

0
Field 1

AL



r^-j JLrl .s ),'J F *.'t;;ia (Jjry lJl) lr fli rrJ) ,,' -i 5 'rb-11

,,i,2 & .JL! 6b.;;5 ,5Lr;f btr,6W y-;.? .i-- Ji (,SI'JL-) JL ; ol>Jt

JL J: fry"r, .rl jl .rJt ^.". .slt iLrl 2r Lr-,j, (,i: Ja,-lri .')r .c-l "$ g"57q-E I
,J.."t- !rl.A^"r$ SV y) st )r a'. ,r"P) lJ, jJ+ J .r; 'ile+ .p (g;teJL)

;t J.cr- 6t^qrrJ Jl, iL,l 1r UJ e -E-Li eit: tr gfu; it ;)r) lt,;;tit

il-U J]+'u-; .c.-l .rl, ,rt ,Jl- .l: blj, ,11 c-r^lv-j r ci-r ..4 .,rl tr2d y-l

ql 2: :1zy dt J+ jl 6ll,:n c-il: :.1+j f^j ftajl 9 o j c')l>1 ix d .lLj
o+-tr J) u,-l ..rjrb c-: ;l l; >y gV i !b?.. \,-l; .# t lt .l'tj rr ! Jl-

\r-)J )' .r)\ -)-y ;q S:\..2: iy' 4ilruib -il ':J .rl r+ fli .r'^6 , Jjti;6'

.t)f f-t.ft- ,SLrra.eLl I tr;j, ,ll;- 5 .t-.i .rb JUi i Robcrts & Feast (1972)

;,.1 ,-pr.r-:fr, ,oD;: €at .-5l,- jl ;+.3lj.r (*l o:.rf F3 '5ta- 
6 i'l -.7r)

;i:* -*-t qr-rJ rr .rlr:-jl: 1issSV Ja,-Iy' .lr -.r* i)dr itt 4lS 1.2 vl

J-.: ..uLi J Jd, {-.:[i, .t)f fJ SV t ,r.t;; c-r (5L- 1: "r]J ,5Lr2i ,:r5
o)J.1.- ,."'..} 5l> 3r 9 L,a-2: orjljr rr-.1jij c-'r JB .,1: 'Ij db){ 

""rE 
ln--;' 6

\1j J flj J-.o)> i,-r;,1 -): .(Robens & Fcss! 1973) :v JL -): r-'o)t )) ) .tr

6 (Com,olwlus amensis L.) jl7.,c J.Za ;t qilt ..lJ ..1rl.r=ij uli>*: ;i 6l.j$

g4, )l 6 (Hibiscus trionum L.) .)Sy> t5l 9 c--l J, ;,6' 'lU 't'1 -2r'r .gb'itr ,l

i>- y S-t -1>.), .Jr.:.i ..r^1,.:, 6)ltJi3- J) ,Flt,i, 6 c*l ,5ldL.'-! 6trJrr

J-n L- ,P )t ,.V )-t CVi-S y:.St'-,* J-f t'dJS j'l !U'-t ''f i-r-t

arat t dt 5V a-.: \ '.r'j rgjL':Li u;lrr t''j f.,,tl' .,la 5 IL:v c^5 4:':'r5

! C-- e+., d;..:b,J!e!l Jlji s, nLr.rl ! o.Jl, L "uri 'rfi lJd )* 6lJ

.;,VllS ;)il.-. \5,1J. L'-l;,)r.,1.1i 1.rlri :-i- Slt ,r":19 JJ{ .ll:'ll:Jr' ;ei36

.ri)r, oJL:i.rru, {,-:j( ,}- } : o.t-: di-l. sl- J+r-.,: , s ti,/

AO



o 13r a2N 
^ 

cl3{4

b

s4l,l

C

350

300

92fi
:z)O
3
E,*
E,*

50

0

a

Field 2

a

t)b

c c c

Field 3Field I

,c-.:6 jl JF) 6rl:r|ii &t _:k4 sh )f 6t^-la 6L.Jj,, ,t5ti -f J<",
(r.t+. 

...,;.11 -*.1 I <-;l:r1 ;l u- ..:,Jl atL J:).).,-,
Fig.3- Density ofweed seed bank at 4 different sampling stages (Before com planting, com

stem elongation stage, after com harvest and after plowing)

1r e5 c-l .9-p- | )+,-51;t c.,l;; ';.st ,rt)r/ U-y. f J* .1r rS ,:EL-r

.c-5 eL.".i Ja-lyl .'1: ..r1,..1 *i5 ! J_: c-t Ft"t.- .,2r b_.;.ll, rl.u; .,__6 l..ai ,gt.r:,t

6 ,g_.1:7il ,t ."tf ,? +1,; .rr!-j .u l; ,jr ,J3U 1 a3 nlla !r-';jl, ;t ,,,-)L _r,.a1r

[arji :l.t^; ,;,> Q92b1ii) <c.sy LV i.r, .E 
1t+.t .:,ri nL r-\ lJ-r Jb

r-2U ! ,,!-.- J;5 c,-; lt.;t )l 615 rl.r*; &l eJc t a; Oi )t o- .J..) j-2 a,

u:.^6 .' :lr.; i J-; 6Vt 1r -ft; :.r* t.),ltit . ,.-.lJj ,.rnr, .r^,;{ [ r ..r-:

_,,* 4r jl s/J 6 c--:l) ,Q.lil Forcella (lDE) .{Lj ..rl_ra; 1.,, .,,* J3! J, {Jli .rls
.+L"r ,16 ,r-* o)t-.t ,..r{ &lq -.r: t^.r* dly ,.r3.: .- .;Lr 4.r:- ;r.. .gtr-ile
_:-b. + g. c.:rJ. JL.rl 6 !_--il> ,Jlrjl Jltot ,:rsl .r:l etr q .+i Lt

.,(L Jr Lr;j, dilj jl d)U -E U..:iL. ,-t-.s: )/ 6Lr-i1';i, .t* l:l 6_i*
s* \ *slY -t ,Slt 6l$r,ii ft" t Jsl bt ;* r+ t'li ,-^tS ..r,otS.r, .,,{
(,lA.il' JF :-az i-o-nrt-6t)j'i us-is jl .rl:- | !L:,t ...:L: ;tr(; al,i.

.1.;E,.rj ajlf iJ^ 6L.L,il' c..,-- jl ,2)11 -r.."-2: 6>gE 2,1),c,r)i i )r^

,ili .2: 'u-j->e 156 .r.,- J )1^i J>t l .rlf, j* I-1 .-t,;L"iL'1 jr. dfrln !i



rU,J i iJl)J, er-i fl+l il tr-, 6)BJiJp ut, .(-l .J- .)rr 6Lr'& 2i JlJt

,:tl l. .rf l-ra ,-^|5 .ac)t ., ,.; ;> 6i:si;. lv bl I c*; 'y'L t5b3j,

.;-.r dtr.r{ .r:r1 .5b- y2 ,,.\,,gli3S 
=5 

j .:t -* a ,5)e t'li u' Cij '!r-Ll

f 
r, #+ l^di &.t i* :l t sv i., .,,r !r-li y-l ;)nltz ) 5t- g! -lr ''t-:

.rJ.? /j, ,.r--i c-5 Jri .,;r 1,'. .glr-i'b y o:y ,jtii s'3l5 J) 'ri \ 6';-t
:.i;tio. Uly Jjl, J:..;t crlr.5 ,r.st 6 c-l.-lL, r1l ..r5.ro-'u ,r-..,; .-r-l 6ltr

la-lel .')r .,! dU ,:.rs ! .<,-JJ,h .J,-U dlll ;ra .5tr-& c':;'r' ':-r+ .)r 4;11(rl-1

.{i JF" "t 
c,.jL- Ji:.r+,. ,.:2liil ;ld r.1j o.t":'--tjl .5r-l'u '$) J4t

)t oSi:-.>j e yy..r).r.!1.: JF JL'l ),;4t.rr 'Jtr-,il 
JJ,B &JlL

l9l .\ r-c-2y 6lr, ..t i c-.r,d;trrsli .cjJ o)t2 ttry;7 6ie.iL.5'*rL(

s 4. n-sy.gbr;j :lu ;t tt? t )r^ J)e.i, t " J r\A/ft 
'YVA 

:";-j t

,>Val o9-t eE t nr,.st^.+F .(l J-l-r+) r-1 i.f t Aa /t)l ) 'r;;5 'r 1:

.JJJ, lJl) lr ELti. s> fli !..;--,i di*J

A.B) J.t:j Jts il # o1\ tcly .,> ;9 -a-o,st'iJ ^+^6 r<li -f JJra

(grr .s'.9) (J/ ir+? 'JL-L. :r'c 'Jra 4.,ltr 'JL4 A c 'J.;l !'e 'JLl,.
Table 3- Density ofweed seedling in corn ficlds before chemical contlol (A B : Annual

broadleaves, A.G.: Arnuat grasses. P B.: Percnnial broadleaves) (plant'mn)

f e.t?
Field 3

\ e)r
Field 2

\ t9 )J.
Field I

3V,jJ-e t33,t.F

Group Weed species

136.8

82.6

48.3

16

l9

1.3

t23.6

91.6

30.7

9.7

58.4

0

5

A.B.

A.B.

A.B

A.G.

A.B.

A.B.

A.B + P,B

l l7

10

0

46.4

l4

25

6

Portuloca oletacea

Amaranthus rctroJlexus

Adorahthus blitoides

Ec hinochl oa cnt s-gal I i

Solanum nigrum

Chenopodium album

Other species

A



ul5.jlr JLj ;-; dc)y 6 a)S c4J.- rll'-,;: :br, ff 6;r ,g_sbr,iji
q Y I I -r \ t-c,y 6lr; J-t- ,ro.5b.-;.\c a<l; f&V A-l, O._l ), .r, a;rS )lj

'(f ,[-:) r31 t-,.r-)t42 tl JTAJTY ':::i

Field 2

E

-r 300

€ 20o

I
Field I field l

& -: 
"f+ 

rJU", 43, ;'2: ply g\ t: )L^.51r-,i.b .-""r-: .-tl, -l J<J
(rlrr, p3- ci.r; rl:r> i3l r^,i.a) l-rr5-,iJ,c rr,2l5 

-11

Fig. 4- Density ofweed population in corn fields before and after herbicide

application (June and October 2003)

,)y UlJ, J) ./-|."..i .jr! JL"l )l ,t- ts^.,/..r,rt- f .|5.J .2r 6 ;jIJLa

.,! 5 a)! €tt S Ar; t .i-l .Jrj r-6 17 .gto-,i.b jlrli )t rr: a cj-)j
,:46c9,21:.r* :_k ,fV- )l ,r- Ei r, .-r,i;*l, .rLn- Jjs :l J+ El

t !,rJJ- U _)r,o 6l-r-;.lc $ :)f ;.,_13.o ,5lEr, 9 ujsgile Jr"J ." .51 .:-iU

,?1, ,5 6s-s t. l-t i.lEJ jl LI,pl- j- .:,tr:'U 1 *sy or*-2 3)! .(.1"; ,r_1_,1

;V 6la,-ilc ;P-t ,4 ! le,--t 4>y 41 2: ,J-l,-; J;S JLrl JJ,J::jUJ
.s -.,-q ..(i! ;: ;7 .gl-rr-& )+ S^.-a.156 :.r- j ,t-:,rS +c_;y 1> t.973,

t* s :4 ..(;!.x qt-- ua-V 9-V- it \So-;ua- :* t :4 &L:..rr d+t,

.t, ta)t \\ ,-c.;y lra 6b.-& ; ,t d;lr .* tLL- jl;:. e5 :l: 6Lli ,, (;\^-Ae



rJtL. ,,1 .1: \r-)J. \y plf :*: .,,* .*! ,a )t .glirf .:Jl.-: Flr .ilj. J-l

,,-Lrr;..f rLf ,.rJ-:.J^L:, Vo]r rt lA J2b .r:.5 ,9:19 6n-;Jd- J;l .J-:t!r,

.r, .:iJ.( Jli 31.1.:.i r.)3,Jt 6;L 1r'>L: 6:,

^< 
Lyy.)r--r ,gtr-i.b dly..,r_ryti dE,:.)-1" At)y a )^.)s r5i.l r, r-; L

,5;L 1r .ri rj, fl, 1.'r .tJ y.l ,cL.^?.tf flr .x .l+1, (,t. Jr.r+) :2 nr- ;S -A,-

oll ;-:y)g ol.Vt o1y r- ,.r .)r 5.)-1LlLe .c-l rJLj .>l: rrLL: d .|5..i .): .2j,

fl,- ,rt-. d-;L -.2r rir- .2j. :l.s ,:,_l;il t ,Jj!r. eL>)A,0 .$-: -2: rS.,.,t;Lr

r) r5 u,tA.JJ..:,-l a:iL- ;--lil q--rt r c,-;'t ,_ht.t ia-y .s> t|tr>- ;V v& c^"t-z

.5lr-,iL JJIJ r) fsli J,.;+ i F J* t,r), lJl) lr r+ fli J*;+ r.l, .it

.i:t.5lijf 4; t Sl; ,Jr-)j. A.-P jl J,l/E.Jrl) u."La:;l >14 \ tt.-o)t ,,
,Jld_J tJ,, t ft; 6.5. j*;. c+ rrlJt ., ;lrr ;; 66-;!c .:* .t :t
L jlJi.,- r-il i-l d-L-l ,4 .cjL- c-: Geli Ja! U .:t j-t .9t uil, c.:'...

JU) J.* o-Ll J,-l J t tl .t.U,4i trlt trne 1,. sl &)y:+ Jll..:;l 6Sir-
,Slr:t dl; ,:rE l-g;r !+rr. J[.rl J ;], ,rV c-{z -rr l..r itt y1.-V ,

.>j i ..,b.:il '5V 2> t5-y

.;iS )\J t-l*, s.;y te)tr )" 6la ojV LF unv:..gli:93 1y r,JUa.

;.1t- !r:S 6v,rt; i : pL-.! ..,.5ts JLol .;-- 6;Lo:1,,i ol3. ..-,$.,c .-pr t
r..2 ,-!:7 .sr[; r.> E <t1yY jt 6tJ b]W Lts erU,<,JUo, :.13. ply _2r ..ri;!.r

js t-t.;y,,t\A S.: *.ty ,9| ijv LF ".-Lr.:r.r- 1-t ! s1r- oj;; I
.:-,1 r-:(; iil Fq,i dJ.jl .)Jl; u,-^ .!l .r,i c-r ./vY t- e.2y 6\ 1.t\\
."1t : flr )1 ,-.esy -y',721;t;: ue\;;./JE J fr+., d:J,i.JL4 )-ftlr 6

r-+ l, )..l5 i *sy S--.iL, J"lr.lr.13- .l-l .i-,1 )taiJ :12- u.,W 6liJ
.(Bcniot, 1998) ,:-lr-! ;* .-* 6Lrf---:-JSl 6,| ;;j)V Lj; o,2;V .rrs,

6,tl-:rs Ur "5t3 Fq,. ,-crr; ,5|;""..-fl .sl; .4 )1 ;S irv Li "^-V
lzh?{rlg er d1.,1998) c-"1 -y't ,Slu,r .tj-'" J --F ;'E c.-.,-



200

150

100

50

200

Err 160

s 140

.rd 120}'.""
E80
Ioo.Em

0

y=0016x+41.129

R'= () Tere'

Field 1

3000 6000 9000 12000

Seed deosity (numb€r,m-!)

y=0 0132r+ 27 508

R'l= o?013'

Field 2

3000 6000 9000 12000

Seed density (numbcr.m-')

y=0 0116x+ 22.646

R'=0.8306'

Fleld 3

30@ 6000 9000 12000

Seed density (number.m'l)

"]--V3\ 
:1j, 2ly 9 nrz-;r.r -i1. .51..2'..1"f :l.r-: L yj. .*1., fl, 'Lrlr -o J5-!

Fig. 5- Correlation between seedling densities of Portulaca oleracea with its

seed densiti€s in seed bank ofexperimental fields

0l-
0

2oI) .

E tso '

ol
0

L

0 15000



.ti:t, ;r.- .51r.-i-I' J-:Jl d-U-:rl' ,g.g-il: ,.r.a3l .r,i.L., :,jGJUJttli iL:j
,uL-l-f ( 'a '^ s-JrJ, .t<.:;l) , j)* e .- 6Ja, J jl*) J-Ji tJ+, $pttf

s' ; i:-r:-a.,JaLt dL.6JLn 3 .:Ui c-,[Li,; L-i ,6l* it:-Lt? .Jt]." :jl./l

.iilr-l .11rq0 jll .\rOY


