
2011 Sr'te 16JI* luav !.r.e) rj*Jr Uly't irlrr rlr

iJSLJl elri ptJljtt 
'p .2 c.,t rit .y ipl e. e.al:3 )lJ{ dL.ri-Jcjb

STEGSTED

Jr+Jt.r.* $ip j$
,n*Jlt

IUJ i"r-, -* -q_f 4 vt-f yt'ei!u, cl d.llrr ,u.t a,,Vlzrt)jt V Jto di irtJJt c.,i,i,i

.rJirr J\:."r ,aJiJ-t ieLd<tl . ;\-Jrijl iJill i.-Jt ,df,)l r.! lt.rJr 6"11 i.rit Li rli: i_rr.rl 2009
i"rir.sr"-Ll U Wi C 4,r,Jl {liJb .;.sl,tr a.u./ !.,{i.lt crr,ru-. ,i;(lr a.r_;jJ lKlt {.aJlJlJl

't":rt 'lStegsted; s-F ,P,-,.3r,.t1 6.!11_5.ulJrlJJ JtJ*l g Uau,t"*, -brj,)l crt: aIjuJtJ iilr.rJl
{-!J.: .,lt c.^Jl et ri., ..rrrr(, O\q, i+i.^Jt ,ru,t o'.bi,! F....rt;.i$l Ctrll rJ/ 16.lr .1
r:.b' dJr Lalu i.t.+t .br":..lt ell iljtrJt3 ;?jtJJJt i..;lt .tUE*{ r..jl Lf f J.9!r J,ult lqlrte
et:iJr'L'1)t d .,*91 633 r,f .rr,-.1,,-. gy4 Jt4t o& ,j*;c *ii UuJr Jl,rrJl l.t .i-ilrt dJlrrlilt
,rJl $tS-lJ iJill a'U<Jl .iJ,ijt Uilt ir..Jt (dUyJ qrlr ;, *tr; ....0 .^t 

6113 4.(Jr i.rr/ etrlr
.l,t ie)r c.rrJ iijr.Jr e. itiul dp eu,J,,.:rabf .4;$t 6J,JJJ rJ$Jl ,:,r.|JJa:..9 ;oKlr Jllr&lt dJr<JJ,fl: cv;aes-z> dUrJ ;{y'r a,-.u l.r^. ,f! rer"o-, { lJr.li.rJr &*lr c. r.rirrjr ,rrr i,a1u aur
IJ'" Jir e. 1%68.128y iotEtr a.ri(! i- IJI9U rpr-/_n 0.g23) :.I^i,r iJatl ;^-! 1.r..
183221 4.5Jr 6r'J u<Jr J,iLrtr ,_4JL*J l-..tr1,"1 <alll0,l94>ilrJr 6J,, ,.riJjr ,:J}{..,t
Jllr lr.iJr Je At$ .1-alvr-,.bt1 tg 36,g7;i,"(jr i,up lr.rijr sr,rl.-l l* + e. ,._i*,;'-u i*.' 4\ a%a.,Q391dtryj iiy'r i*.u l*.. #! 4L+.r qi ourlr lq ,Je q;";;-. tyirij,r IJ)l$r) lr^. ,.1ir 

" 
1%7l.7l51i1atr a"u(u 1.. ,,I9f, <&t./._r 0.g656; irLdlr a,ta].r

,.lcrg 1.-/rq: 16721y 4.gr .J,Jr,4t-<Jr JL.t!r sdr*J lr_ r, <__r/.r"J g.3g1l i,rJr .J.J,L, * 
.e.f 

+. J,&! 1-.Jq r,r.(..a/irr-.gtj*,' 30.35) +<Jt ir,Jll .rrrjt cruJol i.r,,.

t 
r".eu ,J*}r }L:".!ri c*.Jr g G.,,..,3) Jt.LJr d., drir ir l6+t i^, O* rr;;

1;.ct-/-.0 Q.gg0; iJ,iiJt i*tilt ir.
,f tt<utt!6.74e1a'r*-r;il#l{:'J:,,,;:#r;i#,,';{:5
4{Jt a.r-/ lJ.rijr cJuL-r ',rr....pr g (..rLli) 15640) L<J! iJ.,JlJ rJ<'t .t*r*,lr .4r(J l.u.

. (r fitt-. bt ) j)"t 24,55)

;rJ.ilt

1..* n d,t<rl 4l,u r.lfr g**t, irt-jll i.{Jit t+ ,u- Js #,.ft;lr J"^tr *(r, Jr* oi
Jgl li.! !i pro:rlr ;p ltl , ,...or ,/Jt, .j1"r. i*rJ t4sr r-irrirr"*,r ,",1.r 4fi durl .pr-,,c..^..3 l.iJ ,qJ!e esL,ait_, i",i f"u<r:lrtJjt su^tl 6JlJtJ iJ i,_.,.j.Jt .:rt y.lt rurt3 H.,.rrJr c,U..{cril 5! (+iJjjt ot+.ll aiJ+ C.rr .J..;,.tJr J",Jr,r., a.erJjJr a<Jr cru.,, furir.rr d eyJr,rrr,.Jr.,.tr

.(20) +-.r- lp g , i.r.,,.rt, tet)jtt trSt:- 0, yogs bi

.r!r/t ,rt.u1 -;r.s, ;^.1.. - b\jt 4t

205



:*'rrr oj+ll J,u,r $&J1 ijlr iUJ

eUlj , .;j.r,U y*"ulr *!.,lr d4.A J{4 ;Jt}r r'1 qA 6l \iJt dJLL.Jl d. FsrJl 4J, Jr,

.(8) c,H)l .J, .rrr.Jt Jrl*i C.1.4 c,+Al! ,Jlj. 4 l6U*r ilt ri $r.:ll rt5.ll gt"*U

i!,.b{ujlJ iJl)JJtJ i..,ri,t }rril 16+l .y.r:}r (l r+;iLr 1rir.9 Jr(.rU fo.,rJl sll dJ){.,

d l.sflr O, AJrlrl adjr drlrl, cJ!)l ojJl ii!3 i"e.",af +i €rri rt cJjlr.lj u.p1 !!jt.1 dfuJtl

.(ll ,13 ) q;Jt Lj l..* !r.,t*lt lilt *.,1 J}, i,. c.l!;JU irll crti,

Pn&r rljr 6r$r c.ir .y) q-/t 5# o)r i/ i.!5 e,.r* ,t*l Jl J'rBlJ elr 7y a:t

,15y Lru i.L+l .l'Lr)l .,!5 guilrllj UIJJ*ll ie.:Il lf+r wry! !.i.::,r c,r.u. l.igl r.,fr :'.(-r

.08

Li! dSJ<Jr rri$t Jb-..q r&rJjjr erJ.j, jJ!, 4Jilt ;1".ar'3r 1.5.! dtrJij i.ileilr di.Jr 0'

\il.i! &lrlj rott .r-,1 d -rrrJr y l<J i-i -61 Cfr F rJr.tr irLjtil eULr. l,r"i'i d J"!i!t

,rrJr g)/.t i2rJl aJ'J d LJiJIJ ol+11 J, alulr JJIJI ir, +l'lr r'ulr 6"4/, i;lr gt ;,.)'Jt i#q

\4r r1j JtP d ,J.rll ,., t i.r'i ( s,lJrqll Llt vf lLr;Jrr oq;tr ? ,y $-r1u Lftl.' fu11

r+.ur d/ {, u \,rcai .rry *ttl€ ouqJl O} I irlcr Jr 9r.1,r cU! $ t'aaiit;t )\i L*t
.Q7 ,5 ,l1c.r!l, O' !,riii1 ,}1r :ualt oul"r g,. J+*ir

i# ori, !r.:Jti eU5.9 6.,!Ul J,., a*EJ Sy f JliJl ri., fua,Ijl ot (4) ottitt L4 ril

irr 1181 Desbilles &:J ia7 4l rii.all oj'r € iF t1ta Jl''r''I .riiJl i-iJ {'U'i'r.l c,,t+U Ll;Jl

iJiliJl .Fr, a d.rJl L'ir .iJr+ er.rr ., .1r!r Cf.t ,P 6ri' J}+ gr :'rr'1 &naGt Jl{ iil et'l J'all

g &r1.;Jr 6.tr a,t J^"J :il* ,rl1j crl&l ;.rj){Jl s'kJt lii or.ibl 119; Desbilles l-'tl' dJ (l'J'

u ...r.-Jr iJi oqlL, arUi d e.*, .!-l' U"' J rrqjJl !t |"'-Jl iJi d.,U&;, d .,jdu itl e'tt'

.I+..,1 fi"ll)l J.l"J d'irJl ;' ' E'lri d il- t,,l*'

drrJJr 5J, i,r c.,tu iJrJ '&'}t i'dl dl LL}'t;lrJl JP o:r 9[,!*ll er d! litjjlt jJa

d d'lrtl ,*i 01, .(3) llill ;J!Jr d,' ",-'#t 
+!r aiur of; r"uJrll tJ)l Jr t.'LJr o){+'

iJill ir-Jl jy.i25; J.rJl ,UJl a)..ii!l 6JiJl JlJn 0, .ra, #) cJ nfl)jj! c'rt.,t.,*t r*! 4'!t o'uilt

,sb bt i,-itl*. i,ut, ,.1rir1 c !:{t {pj rae ;lJ! J'j}l d iJ'J Ul'ilr rrrrtr !' i)\P t/i! i+l'ill

Jl r,Jri,t 4il! iaJl oH r#Jl d, iJtf u.iJ.r iruir 'll or rl (;'\-/r)Jr (;'L/iJ') Je i''j cu''J

iprJjlt Jl"ril )tr| ir.lr.arr )iJJl &.,"t rs r"f 1231 Hanna 'It 
1"' Jill 'J 

ij'i l.,"ldr 4't$l e'-Jr

r,etJrl drlrLrll jr*) J(tr llJ,''l rl5. 1141 r*rJ;Jr:J'it Jl ir'dl 
"r':t 

pji, J urL')t c.,lJ''jll r'l

.(6) i'r-J! i.l, '*llyl !"u)r B'qiJ 
'rJ6.,Jl 'y J+*l 

'r'+ >r't' Jr'' u"r'tt

llrrrl.,1 rJ-?a l9lJlfl l14t i,, \<i ':,,l'.},, * Jr" U i'ra nE a:uaJ)r '-{r('lt 
i-t'p ot

u-irrl Jalt olJ J"Jl dlJJ illr'lt eiJg;J! g sr'i:'l;'r ddl J''Jl il4 '!li;''elri!l 
€r1'jl., !'<ll

t# a tp;ur 6rr. !t'J rJrijl cJulP ol '(9) \r'tJl Cu'''l !46 ;ela I wtit i'PUt q'J!'i

,r*lbr,glJl tdc,ll (4ilr'Jl LSii(J! gr"ull (lr'Jl al!5 (4J:Jl -t"'P ) '4jt L! €sl* '!t*
' 1261 d,.t'lt

*t'qltlb cl JlUl ll"r "trat i ir or*tr o' ii'r,! Lriq lrrl! r*r il riJ^' '*\iP:

(dlrit Je 1a,5!o, a"ursl L,'LJl, 6r+ 't'!t 
drl/, 

'Ja 
ii'*l iJlJJl oi' d"\'" (iii:r o\"i

206



2011 5r* 16rl+ lrau ).rr) li,.Jt IJll1 lrtJrl Ot

lJ{ijr c.,r!rl--J ao(.lr a.r-;t J,r-'t t,l<r {.4lr*tr ,:./}r Jy.pr ,iJi}r isu(Jr ,iJ,.itl 4J&!t ,r-Jt

.i;(It a.r-l

e,r..Jl dill3 ,tll
QTJJJT i..,lt e,t"e;lt ;,r Wt ,,* \-r!cjt cfr .2009 fuj ierrrl '6 }r/g- Jrl d irJrr:ll c.,jrn

.f.t i^,r (1) J1.r*5 ,lStegsted) ,./jo].t aJiUJ JjIr^Jhj Jt*t g'r"+rU it"+r -bLj"r.rt c,,ti iijf.,lj
.&rJ o=,lrlijlJ gir*c,(Jt c,ru -t1

lFJl d i,Ji!.lt ir/J 4Jtilijrj a"jL"SJr crr -rl j!.,, .1 drr'

drli fjjurlj .diir)JJt i.,il r} 41y*4j :4r;ll e, jr tjttt g*i"t, :.,!J! (Jle C,rr.Jt J.$i
.6 ,3 oa crrr-y,-. ii)1., JUJ| d., $l UUt Jrr,Jt l.rt i.-ij.rjl €,!rrL;r! c.U 6r (:.i2Ju 

",*t 
!L!,jl

i.r.:;ll rrr.tl otly Lt)t r-:i5 L_iulr CtJJlt c.t J .r.rJ"Jt LJ, 1p31 D2 ,D1; j,l! l/ jIJ 6Jt e.9
U<Jt ;u.tr ralr-*1 r.,i1jr J\:^"r .iJ.ift 6ru(lr ,iJilr ir-Jt (oIrrJ ir-Ft :! ,,Jr i;""a:lrj i.SJt

.i,sitr i.rr;JJ rJrijr oqlre'
cr)rLll Cl{ t}1}t e,lttt J-rJr 6.3:lr F+,arlt ,jlr d# ,"1 d, rf.ar:-Jt dJ$r.!rt c.^t

.(; 1LSD.= 0.051 1%5y ;olr"+r 6;j;*, ,* Uy.'tl} Jpt rcr-* *.-,
ry.e crr.11r ,J, *, C,.Jl {,|0+t New Holland g0 _ 665 Li i* \sji rJr d fJill
,.)ua ,;rt e,lf el,ajl qlr{r qMaschio; qUJr dJIl ,otr,rJt i,.r 4f} g (rpm 220\ ,jty
ilrlidl SL},J! drti alidtj ,Ol- glr '45 

$ljlr ,U.iJl C i{tj dt 365 i,jrl I 1.g5 \r.*ar
dt el, , d€ 295 ut<Jr ojJlr 52.659 o*: Jw ,py\

t&f ,JLJI Cl+J 17 oqq..ilr r.l, p1.70 \r."*.., U.J jo je ot' e!,lt aitJE) (Stegsted) ,J.iUt

: 4ult rtrlt cli,:-,1J, c^i .a!,-?,:J! ;J*r,l Lr y qj,,j 4Jt c,Jt5J (A)ry gcj)gta.iJr gy , p-10

1%l dtptJ 4y'ri.*Jr
',<2>|F U i'Jrlt., Uult;Jrteil prr*.:""ra dlrrJ t-y't:, ;Jt r_rt.,,.- f

SP=(VrVp i V1) xt[Q ....,....,.....y"
ol jl

llrul€)4Lrlrli,ll : Vpr 1&i-/fy i,,.Jh:Jt irlr : V1r(o/oy li!:lJ d{y'r :, Jl : Sp

1&r-,/ -o; (4.,J1 4ruitl) iJ*ill +itt ar-Jl
:12"11 ,fi a i2Flt ,Jrldr gr,r*r-,! a.,fgJ a,J".J1 l'"ti,!t ..,t-, a

EFC = 0.1 xVp x Wp x FB ............,.. halh

i)! il
lYol tJdLt tu.ti(lr : Fs r1g1 ul.,lr Jlj!.t.Jt,Jr.r.ll : Wprl&L,/-ry 4J.iJt iJilt ,,-Jt : EFC

JrS l+r,

PHt/r
Uqr<Jr Ur-4!t
y'y,- u-rr EC

c*l'.rl}r
(%)\A

LLJl

lYoy $.tt

Ir./!aJuju<rl

C/r',<ar r+*Jt

i{jJl c,IJ..t

<€le>
Urb ,J,-'

7.6 12.5 r6.75 42.08 t.54 si-cL 430 530 40



lrrrJr JJ,g.I J^ir \r.J.Jt l-rfi e$)
.q241 (o701 J*'Ft <%o 80-60;l]l{ g.rrJj iJi}i r,.u<Jr aro -,. J+r erJlq !r.4 r&i

(o/o) aolel.t i"!i<Jt

:q231 $.t y "e-yll Ugt lJt lt llJ*.r! uL... fr
F'.E,. : EFC/TFC x 100.............,..%

ot !l
1&tr /--o; ir"JEJHJirLl ir-lr : TFC r 1%; qtalr 6ru(lr : F.E,

1-o/y'; :j-1lr rDts-r
,,i t rLill ilt."rU1 1."1L 1000; U" i+Jd! Aljla-tl Jr".i-.q rJirt rjy{:-l Jui. u,lri f
arrrill d,UJl Istrlt gt.Lri:..r f *i! (-.") :rrJl fJr, )irl J).6:-,t ltrir ertJl 'L,-30 lrlur a,, ,

. r14> # cr
Fu. C= Qd + 10000 /Wp * D ., 1000 ......... L/ha

dl !1

(.J,L) r.lrlrlt rrJl (1.6{r ry}t 4"S : ed r1._o/r;ly irlJt rr,, i(a:-Jr lj}t ;","f :Fu.C

.1P1 drtell tlJl i, &il! iJtJt : D

(arL"/ Jui")) ;J(lr ,l*.:.;lr .iJr(r
4f53r ulr(lr ,-,t."r f .16.fLl) iJ:[ dKtr ei+ll(trj )rF! 4t<,r..,i.tKlr L* J'a:v et

:117; cJrr \iJ! (rriu! + ,r,}j i,(*!r a.r-rlJ

(!,JUU fpull r!.,tft , )t }.lr sle 6JjUJl ( JgJ.jJl ) tpj rtull (-4J(ll
4't$t e,irl(tr lrJ.Jt)It e{<Jl rlJr"elr 19t1 GLrrJU tul,.tl .c.r.ilJr , rrfrr; ry'l 6gulr ,.eJr*lr

'll'r-{'
GJI ilrft qiJ(Jr sr'-..I, li J#:lr .*Jl<, +r..- d '6 i, ii,LJt r;Jr .iJar a $i r.)jljt r.t

r.t drr. (JJ,) 6sti y,.a.t cJJei 1 51591 0I elJil ,1%80y J 6.,irJJ i:tujt .oJr<:Jr :*l q.'€.4.9 i
.d2)

1slaw.bt3 $fy 6.pilr ogIL:.
:Q21 ,$ ,y i'rrAl, Uu,l tjrtrll luarrq ( Jlt iJJJ ) Jlt i, .at..- f

EP = 3.16 FC ....,......... KW 
iJr jr

Pbl .$ rrrr Jy{i-r : FC r1.!rj }Jy :Jlr a.)r! : EP
:1221 ]t O, ViAtJ d,u,r ij.rutl furi,!,! 4i<.ll r{'f a)$lt c/r.rL.^ sJr.. r aJ

ER=EP/EFC.......... KW.h/ha 
i,,r ir

1-al'oet-..blJ Ji5) fjrijt c.rr.l!:. : ER

i..ilt:lti g;urJt

rlJlo J-,J+r i/ Ci.e il ,1%y ri)ptJ i).J;lr ,! ,Jr J 1r.{r g"r1 i.ei! ar;b 12; Jy+ orr

C. rJiljr cJ,+- t-'r 1%E.452y cil,t ir o)jjyJ ;.,"; i; Jil r.A+;; i,ro.ru i]..:r iijr'Jr g. ;)tlrlr

lu'iJ.lr J,, q.tr"lt,.1.4t cii, t+J, dt eU! d ., , tt >y-1 1Vo10.3971c4 dtlt i-j Ul)rJt , c./str

208



2011 Srae 16.r,1* 1"rr- r.p; 1j*Jr {!,Jl lrrJ.jrt rJ+

rlr .Jrr u Lau i!'.*r -lrtir)t crti i4^r!t et&tr..l J, i;rrrlr J.(U crAJl t?)J, 'l:rW 
,5t;ritiJJl r.nil

dr,rl q"}.J11 i;rtl,4;rrrrlr ;arJr pr.u:r! \.r+r (,Jz ,r, i*1,,g Jtll c/y+, d-G J,,Ur.tr
. qAu ;L.*l .bt i..Jt f U*aL, 

' 6 cru,

10.662 - 4.6391 A dlryJ iJ"y'r :. Jt 6J!.j Jr drr ri rUJ! d., 6r!-j irr 121 lye A e;aq OJjS

,sb Clrr JJr riql Jr 6:r J d"rJr ,Jr.j !t dr clJi d ..,.-"Jr rr._r ,,J',1' * q%12.973 -
o.i.r gisj i.rt*U d!y)r r:r,_; glr,,rr: ..*-U rJjlJt;,Jti. c, aruj ..,.i-{ u !,rJyJ kflplJ crl*qliJt

.119y Desbitles +"b )e \iJr C,r.sJ' C. eruJr
.1%y lily:0 &./r i.*,Jt J lr.Ur g"r, i.,jr L, arJ JEr*Jr t -j*, e1 J1* !, er:. eljl
t + q%3.631; dIy>lJ ;,-yr ,.-j ,,t t ('*, 3y ,.;,"rJr .r;l i,oru lt lr -br.!It e. ,JjqJt cJar c.n.

Jr.tlt Cr e.aq 3r .1irtr/-o) iJ,ijt :J&lt ;r-Jl J JUJI 6+c1 : yull gr.eb 13; llJ,- *t
to+ 1&r-/-a 0.823i cr! jl iJilt :r-JJ 'fu. ,rrrl ki:..; .j (,.21u :r.*r -bL:rlt ., iJjgt d.rir
or Jr elJJ d .+,t ,.s;*,--l 1ut-'l-r [.]gSy u*r. grr dri 4ti. ir., qirJ.rJr i..lt C. aJJUr cJ+-

,i,,-<e iiy, dU)tJ ty't ;JtJ iJrill +art ieJr,1 ii>lelr

#a dl .rs{ i} 1 ,*cr.r 6 Jr 3l c,.. Jr.Ut ri., irrij .; grJslr Jtlr 13y Jj4r dr' C.4ry eu;5
Jr.U! d., rrUj irr rlr elj d !-FJt rJ.J-J,dtJ:lt up lbul_a0.igl -0.g651 ir, iJ^iJt iltitr :-,Jl
,{*ll J+n dl qJr+ i/ gr1 gjJr r!);Ir isq; dl gr, u qJ,Jt ,,i €,1*r..iJt dtji,t a)Uj 

"lt 
.9rr r!

4 rty ib rtt 1;o* 9 Jr 6; g. rr.Ur dar lsld,j( il i1l d r".6+{;;ilr ;D.r! t+, a"r,.il, Uif,
,1&t r/--ry i"l,rilr iJilt ,r..Jl J ltUr 6;"11 t r:lt ei,.o.,? J,t*Jr eJ,.. (3) Jf.r+ osl cJJj5 .ii.ajr oi.a

Ltill i+IirLt i"-.Ll 'f,r,., ,J"{ <e3l g",tr g gau iJ*,,.At -bu..Il .:,t, i.,it e. fJiul cJ+", .ll
iilriJt i#j'l ir-l lr^. #r <l- 9l licrjt .rrc 4irJJJt ;,.,*lr e. rliur ,:J+- t"+l 1:rt-,/u 0.gg0y

.(t\-l-,0.757)

l:!/-, i,rd,r q]itr;r-Jr ct ruJr d-e, &,$.t! f/ -!Jb :3 J1+
!-J,ll (r") JlJrll 6qel

D3 D. Di
0.789 0.757 0.760 0.851
0.823 0.787 0.802 0.880
0.017 0.207 %5LSD

0.772 0.781 0.865 !-y'r
0.02r %5 LSD

209

.(0L3.64\ d)yXl a-9 4;Jrf 1,r-"9; g,.rJr r;, ri,rJJJt i"r:lt e.,JjrJr cJ*.-
dlryj i,-4r i-Jr d )r.Ul .;cry : orutt {i lb :2 J9t*



{trrrl ,}Jr..lJ Jrt l \r&Jl ijl' iLj

iJiU! iJJn J.2.r*r grs c,^+ji i1 .irli,L! 3rU(Jl r! lrlJr 6"r, a.,,il e, pb 141 J/+ o*r

eUi rJ *."Jr :y-1 qo/o68.t287 c.il4 il i'Jill aru,(U i*.' .,llty !6f.r.r d r.au rt'+r 'b\':..ll g
gjJ^lr jUr ()J,Jq ,y g.r+ cu.if .r|trb'/,,)o $!;+trdl aJi].l erJl., iJ',l rru(lt q1 aiy'Jl o! Jl

a% 64.479'11.71519. ila],r irri(lr i.r.' ;r4r Jr 6:i ir 1;r'6 Jt 3) i,,. rriJl d"' 
')r1l ',

irU*r ,rtr '*l- "<* 
qtJl lJltJl crhl*l rj,",r l.#i d)rll 6.:r"-; Jt eU! ,i t--*lt rf'l.l '\}lJrJl ,-&

9 dr 6 I ir rriJr d., a)L-r i,* l a,r. d (10) gUrlcJr kJr J'"4' \iJl e'ujjr e' Crl:;jt ci'.!A'r iJaj't

rjrcr3 r.dr L, Ot J-u.il q y* ib titl 141 Jlle. qgjJJj5 ii"alt ci'a + g.1r;rr ii'd! (i';-i
'f*.,,rpi (0- 3).r.,Jl rJ, ir.a1u;.tJr -bl.j,.ll cJl5;.rrlr e"l5!Jr gJ'r- il '':Jil.! rt\i<Jl d JtiJl

aJilr irU(tl 'f .r., ,1it 1n,9y g",,lr .u l.,ljJl i4.il e.6Jr!J! c^i+- i.;1 1%73.1181 ;JiJ-r a"U(tJ

.(h62.733)

qo/o1'gt ie\i<!r J ruJl p)zdt L! ,b:4 rJr.t*

!-jll (ir) JriJl lrt"rl
D. lD'lDr ''dl e,

65.289 62,133 62.821 70.312

68.128 65.130 66.136 73.118
-U:tU a.r .!U..t

1.198 2.104 %5 LSD

63.932 64.479 11.715 !-y''
t.461 --%srsD

drs Jr.r.Jl.r !, erq il 1-r/r:ly rsilr Jy.$.l J )liJl J.rJ '.^11 e.1r rib 151 J/+ o*

10.194; rrrJl ar'J! r1i1ll :]>ra+r 'fu, rlr! td,a-., ,J'Cr{u nl}r 'bu'')l c/li :''i'll e' aJiqJl

<:/l 16.3751 dj!r. CL atul alg-i :$1iJr'F 'r iirJJJl a"':lr e' 6)itJl c't*-' t'*4 1-r/',J

c,r UtJJJt i.,il r-1, i.,il i,ll r.l (Ji$r +rrr*1 i..s]r ar..;r 6)rt irVjj eU! J i, Jt r.r;'-j

e C,r.l]Jr cjr ,pl <ul.l> )rr! $\.-.1 a:r4,rtr rJrq $.iJU iPt)jJr L-l.,tjl il*J fj$l !,rl 'l)j,
.1161 err.al #Jl #j $l [" 6Jr elr:Jl

8.381; irrJr 6J.'JJ Jrrl J>t6:."r a:9'1,ir ctrl .r! dP JIIJI ri, arL-j ol L;r J1'rlr d*{..:!.i5

6Jr i.Jtilr i++r a..'dl * J,.^.l, 6ru".,1 Jt ,*.,J! )JNU lrrJl ,* <-l;J 21.107 - 10,367 -
g.iJr 119y Desbilles Wv ,).* dldE g e'\.lJl c.ir riir, )UJl J", arUj J,:e 6JJ$! drrtlal '(lW

,rJr Jl11.r arq3 .,b 0.1.9+ jt- rttJt ll..r.-Jl ii ol'L, ij ,u Jfl ,.-.'t, t, iet )Jt O"j Ot J1)

C"ir )JiJl ${#.,1 d JlJ.Jl d.r1 i.,;ll Li olt Jrurll ir-J,.,. t5) J:.r*t .1'g'." e!is' 'a'lJt 6r'}

ettJl 6J'J rjjlr J)fg-! lr^. Jir 1p*,31 6.rlr rrr (3u;t .*t -bti.'Il ctls '.ril e' rJllJl cl+;

arr, rrJr $rg.f 'f r-,rur (r.-,9),#l J, r+lJJJl i.r:lr g 615\lt cJ+r t''tit l-J,ljJ 6'7491

.<rlj27.09bl.dl
rt .(...a/Jt+r) i.5l1r a.rr/ i,,r$r ,15Jr ..{r* J .,,rjJr !i.r3 ;,,.,utr L, iu (6) Jrq H

219711 o,t-, ell J't$ erJ<r iil.)1.rJl i.r,.rlr C. a)5qr c-h, t +1 1-r/lrar 183221 ;vJ(Jt a'r-]r

;"ta u-, ':*r. c-f+- $ Gu il.jl -bLr.Jl ,:,ri i.ril g i15!Jr 0l J! ,.rJ! d .-"Jr rr+l (Jrt{r

210



2011 Sr.ra 16,4 luev rrr) rSJr UIJ^JI &!)rl iJ*

cJ.- \rlJiJ 2?<t'dt),t:rilil-l l,-JlJ .rJl(:lr CA iir,,t ill l4J Ul.ll.rJl i.r.l! e. 6JitiJ! liJU. slel iJ.i

.1-.4/1r,..:;4J$r a.r..jlJ i,t<Jl ,-iJ\<rI'fu..fr fau ,J..jt !\.'t,Ir c.,t! i.c.lr e..JrUr
aJ'JJr Jrriul ari$r .i.lr*lr i- arql dl lril J J!4t d;o, !ru-j i,l L:r J.9.rlt i,, e"b? d.lt
J, 3jfrr J}{.:..r 6rl j Jt dJJ! d .., Jr ,r., rlJ (...r/Jh! 24570 - 19151 - 167211 ;r,'r"S}t

i$3r uil6.lr ir,, arql ,rb \J-,/*i €Jr irldjl ;t!liJ.t ;.-JtJ 4&1'r 6rri<Jl {,l.li,J JUJ! !i4, 6ru"j

.;=<Jr iJ,rr J!i.$
;..,1r e. at3llr cJ4.., it .Jr.Ul ;*.9 &,eJr Ly J11 Jtru,,l a.,l* <61 J.9.r+ ;,, g^a.1 erJs

15640y 4,slr 6J'l {5Jr J,u"lr .rJKJ 1"r,.. .13r 1p-,31 6".1r .ur (,au .}r .l'r.!!t ,:,tJ

iJ'ijl J#iJ i,#3r r;.Jl<J.lJ 'fr"r .rlrr (f-9) .r-Jr Jr ;r,rJJJr ;..{r C. aJlur cJa- t a1 1--!/.)rar

.(-..l/.rh: 211931ta(,)r

(r/ tJ) rilt ri>t6r-t 3 Jr.Ut d.rJ i.nll er; atb :5 iJ.r.r*

l".rl, (rr") tt.4t rlt"ct ltlfl a,Dr 7 Dr
16.375 27.090 12.024 10.012 Ur)J, Lr,
10.194 15.123 8.709 6.7 49 l,F4'i il.'J ttr,!
r.508 6.819 %5 LSD

21.t07 10.367 8.3E1 !-y',
1.848 %5 LSD

1-r/Jtr,.r;461r ."blj 453t .,i;rgr r! lrrJr g,crl:a:lr gi lij :6 Jr.re

J""y'1 (ll.") JuJl dbel :.r'il 
e-fD3 D, D1

21971 27793 20320 1780t
1E322 21346 t798t 15640
795.40 6011.40 %5 LSD

24s70 19151 16721 J"-dr
97 4.16 %5 LSD

.1-r/irt .-brj J/5) ii4tl rl2l .r&Jt cruL, d ,rJ.Jr 6o19 ;.rjr eJJ jtu 171 J:.r+ ox
c,r.tt .t iu. eU) tcl.e.r ,J Lau U*t !L:.rIr st5 ;^^jt e. rrjq,r ril .'f.llr JJ!+t !r. e,.rr it
aJri c/lrlloe lllrJl i.o,dr g r.!!Jr cJa-, 1..+, (_.^/irL.-I, t5 3lg 36,g\:0,<,lt a.l_l rJJi,i

JrJaI) dtjlr L-j 6)r{j dt cJJ5J,=, Jr s,'1 1_tl&l-Jt1 g 52.12\rr'l.r^.g!a;(tr ;srtt
Jl.Ul +or jB) liyJr i/.jh 5rL-j Jr gri u airJJJr i,srll lrJ.*!.q k4i.u f d,4r.lr ijb !i (rJJUl +
euJs . [1u it ]r gl.i..!l 

ftrri:r! 16.rAr i ,.rt L.r.,q i;Jo qsit$J.,J,l, 6Jri,r cuLg irUj JuJqJ
- 37.43 - 30.35; ir, 4<Jr iJ-rJ 6lGJt r:,r,rl.-. rruj glt (J;rr {i Jt.Ut J., i.rq; ,:rr 17; J9.rtr g-
,ilr t*t lruj \}ut{J rllylr a:q3 Jl etJj d r.., ,r! .:1*r.1 dlrr .J, 1_alvr-.br2 }S 67.22

e, cH Jl'r*,r L-t* <7) ,)lg ir, g.a:1 .4j.' . i;(tr i.r+rl rJai,t sr&.. rr!_j sll (frj{ u i<l$-fl
ol.lLrl i{^. #'f1*.S;6".1r .rr (rr:.u ..}r }LLr)t c.,,15 i..r,lt C, lJjul c-l*.- !t .Jt.Ut d.rj i..jl

2tt



lrrr.)lr gr,irlJ jrdr \r.J,'rr l}t itaJ

{1r-,} !,"rJt J, i!,lJJJr iedt g a,pUr c-h- rcd ,1.-.a/irr-.-bt1 $ 24.55's i,solr,r'}J 6JJ.ilt

.1-o/;rr-. !t3 j.rJ 85.89y i".{tr a.u/ iJ$Jl c/qtlul ir*.,rr"t

E:lvr,".le! ]J; (lt rJ^-J,ll r)rill oqlL:. d rtiJl d.r: a..rlt gi lb :7 lJr.t+

!- J*ll
(|-) JllJl 6l'l

Dr I D, --f-D, i",,It e,

52.1,20 79.790 43.430 36.140

36.870 54.640 31.420 24.550

5.432 24.609 %5 LSD

16.220 37.430 30.350 !..y'1

6,6s3 %5 LSD

d i+tt:Jt a.dr c. a)lur ,-p l,3u i",;Ir !Lr)r c,ri :.'ir g aliqJr j/; grr:lt erp{

larr-/.-a 0.823y i.J,rjr ,!Lii-r a,-U i,r^. ,*\t <Yo 8.452; d'Iptl 4y'r i'-,lj i&. #'l td"'J-r

#rr <-/l 10.194; i,tJr aJ.', )rrr s)1.6l."', iu.(1pr1 q%68.l28y qti}r leu(u'rr- ot ',
4"3Jr arr/ aJriJl ir,!rL-\ ir^.,1.r, t 1.:/.1qr 18322y 4,(Jr i.rrlJ iJS3r Jp..iiJr .iJr<.1 iu.
..*U 'f r,.. ,lrti .J,"-r ,J 6r.ptr d\r,J!9 (Drl Jjlr .1r;Jr ,y OP .1slvt-.Jct| $ 36.871

,ilil'l 6'U<1, ir,,,.rtrr5 1ar-/-r 0.865; iiLiJl Uill i"-.1 'fO 
4srt 1o/o4.6391J'iryj i./!

J*-!lr liJr*l 'fJ...pr9 (--al.F, 8.381) i'Llr aJ.', :ilr jl\-f 'f.r..,1.ir g 1%1LJ151

j5 30.351 L(lr a.rr/ rrrilt (Jlrr.i '!.u, 
.11 g eal:.9.s 167211 ;'.(tr a'u.1t 453t

.Qrl'Aev.bt)

,,Ir <C* 3l J36ir 6"rtr .rrr L.a.1u ;t''+r gL!'il c',ll i.'r{l e' 6J5!Jl J3o c""',ll d/ e*r
AJJill c/lr!.r.J 1ir!.4i'rl ( i+,ijl i.rlrijll J.!!) \J.&J d dt rtl i! 'tr n;rJ1'rJt i'sll e' flf[Jl

iiLr *lJj pV -*tsl g C,*Jr r.U ULI aJ'&.- dJL,l, tlJaq \rr,i i'l (Fdl ,"1 a"Slt ar-l

l.Jr,.t -drr Lrt;tr JJF-alr i,ur a)i+ \r\--i,! 9lr)l crlrsl J\.e)r ia';t 'i''tl g rr're.. r!\*t ,ric1

. c,l,'rjl .rll,J illl tul uu ;iJJ J-ail

lrt ^tl

ijrjJ - dry'l,Jrjtl i,rq rrJ., .&!rjjlj Jl.Ul orJ^' '11990; F '€Jrc icul y1 y'A '4t
.\r"l,Jr e.,.JrJ +u,r FJ':JI

dl^Jt FJ*,r 61r.1.1 rr.l,;Jr.1 :pqht, .,<Jr Jt, i)t& .ir.Jl i+A orr" '119901 y) J'P 'q\
.440 4 ,6tlt (J"rJll i,,l? -urlelt c"r'1t.1

;r$l ol/jll 4L!1 c-r".)rlr dl, qtJ,4 l.tJr Jj 119981 s.rv cljtr +e d}. (Crlr

&rrjr !,K-i.rlJ.jjr arsllr lia.-+u ijLrr .4l"Jl '"1)J\ JJy gi lrrt 'tj>{'6't1

'64 4 '6tlt (,'f.eJtrl i,t' -cr\,ujl.,

utrlal .ia*rJr +ils, qfl, ., .rrlr i.r!q etrt irril 6lE .Q00$ p J"a ':t,,-i 'utult
.Jty'! (rtri{ a^'.q - 'elrjl 

45-iPlJJl i<fl (}i (clJJSr

-1

,

-3

-4

212



201I Sr.s l6.rJ* 1.,rr- )Jr) r!5Jt UrJrJr l,rljll il*

UIJ'if rt+.r,, .rts- .);!r t j+\'.*t)j\ c.'r.ulr .11981; .Frt ;r.;.Jr ;.,qt p uL,tr.roe ,jrilr -5

.:u1)r1 cfi:ll i,.hjl i+Al .\rrl.,Jl 3>{.a'it1 irt.z;ll L)t)ti,b. .ir"t}t
.1JpJr3 €,.e,lt uptft rLa) i,rlrt sl&ll .(2002) ,hS J./t *t,f $L'h Jrt .Jurl -6

.343gr ,c.,t-t1.rlt ait.! (;rt , iibtrt ,iirrAl c.ruu.e.lJ 9,,rlt rg'rl .;rJUl i.iLJl

J!, &r&.iprJjjl ,-.,Jre..:lr u$Jj f""..r.1f980y iirr .,iU.r"; j-lt *) rJrJ e,l'.frllt -7

.341 4 $rlt.s"J,Jl cr.JU dtrlt fnl*Jl rJtjl .rU"-,l.r a-C ,iJtJ t qlel !.l<Jl

(ilrit ar,rr* (if,lJll ir;<ll ,.J .,ip-J, a(, c.,t.t..3 crt-dl .(1990) gttt,l'j\ ry ;L4\ -8

.302 
"r 

,u".t lt ca.JU dhll n l,;ll irt;3

./)ult \r.Jlrlr orlr g MF'265 oJri,fu rrJ}r "rrr 
.11990y iirjrr Jo, Jln Cri .duall -9

rrrh rirr.ril[Jt -LS3t d - r,-,.,, ljt-.) .&jJJ +igiJl c.ru.rJt ;a ]t c]r:1 ll2
.ory'r (rl{rt

f/.Jl il+ . c,{rt}l ir' dfr,J +iJl c.,rrjlr l;l,r1 6'ir)t ,(2010);ru c-(. iiu?.irqJqlr -10

. 123-1 l6 :13;41 (riiry'r 4f rrlr

C,r.JlJ ilt ill p'J^.Jr irrj, .:rr.;Jr e))rj yt<lr .12000; U r*r* *.rJ FJI'! if,U .i,l,lejl -11

.276 re ,orit da jt t*,v -.rr,tulu irlJjl i!]f - JJ^,l
c,,U)t air .(!rJq .11991;9ujr * $j tt.3t a.rp ilr "., c,'*. {dr. A.elr rorerlcjt '12

ac i.jly't.&Jlr u.rr -s"l,Jt cr.Jrj duJr F),Jr rlrjj .ipr./r drI'iu ill<tl rJl)!.,

.378

ir.Slr a$r rr)r (l i,'rJ! leJ4 
For;:Jr c.lrJuu3 Ulrll nJa 1iu (2008 ) \rau ,1.rr , \rl,s.ll -13

irrl* -&lJjjl iJl (i.elJjjl a<tt n-i ,1i*rt iJt-J (;riUl t(rteJ-lJ +/t cr'o; irg,
.l!{t{

itiAt ettb 1 !"j'ta:i'Jlj :!.ilt d,tjJ$t ea^| LtJ, .120031 grJr if-i A..tJt ,P (}J ,rr}Ut '14

(.tlJrt i.rl? ( -.A)jffr)g - irgtr;lr t53r rtJ .r,.*,, ijl-,1 .ii.l3 Att C c-i U!-j.iJ!

.122 g,otyJt
,"5 -t-l- h,.t" (JlJJh:.!. (4!r.l}r ol, tlLltj u<,r i,"r1,,r. .+rrj! crlll .11995; 116- ,at!.rr -15

.338 gr .lrt;lt
urJrt I'tq ,tu .12007; .r,-, 6i. ,f1t g!.alr vrrf ,f.rJr .r* tc-,it Jit 9J .g/Jr d,,; -16

.ur) Ury'r ltt )j\ U .:,.(tt a.u}U rr:11 .rrJ,,j,. u,ar, { iJult gyJtr
.210-202:1L1l2,sv

17' ASAE Standard 12000; Agricultural machinery management data. ASAE
D497,4, margg, American Society of Agricultural Engineering' St
Joseph, MI 49085-9659, United States ofAmerica, PP.350-357.

18- Desbilles, J. D. H, (2000). Optimizing seeding success in stony soils. Grains
Research and Development corporation (GRDC) and mallee
sustainable. Farming projecting.

19- Desbilles, J.(2005). Seedling systern draft measurements. Agricultural
Machinery Research and Design center . University of South Australia.

213



20-

2t-

22-

23-

24-

25-

',:,rt)jlt ,jJrrJ i,rujl \r&Jl -*jttiti.l

El-Awady, M. N. M.; A. G. El-Kabany; M. H. A. Kabeel and A. M.
Aboukarima (2004). " Predicting unit draft of tillage implement using
statistical models and natural networks ", the l2th Conf. of Mirs.
Soc.Ag. En, 15-16 October, Alexandria University' PP,l39'249.

Elmo, R. (1981). Predicting machine field capacity for specific field and
operation condition. Trans of ASAE paper No. 79-1029.

Embaby, A. T. (1985). A comparison of the different mechanization systems
for cereal crop production. M.Sc. thesis, faculty of Agriculture. Cairo
University.

Hanna, M. (2002). Estimating the field capacity of farm machines, Iowa
State University. University extension. File A3-24 April. 2002PP4,

Kepner, R. A.; R. Bainer and E. L. Barger (1982). Principles of farm
machineryr 3"d Edition, AVI Publish company. USA, P31.

Kitano, M.; J. Yamakawa; J. I( Watanbe and M. Immurra (1999). A
spatial motion analysis of tracked vehicle on dry sand's proceeding of
l3th International conference of the ISIUS Munich, Germany,
September. 14-17, Q)t267 -7 7 4.

Michael, J. A.; J. IC F. J. Borvelli (1935). Energr requirement of two tillage
system for irrigated sugerbeets dry beans and corn, trans of ASAE,
28(Q:r731-r735.

Sheckly, B. J. (2000). Crop nanagement . In W.K. Anderson and J.R.
Garling, eds. The Wheat Book-principles and practice. PP.l37-145
Agriulture Western Australia Bulletin.

Smith, H.P., W.Lambert (1990). X'arm machinery and equipment, McGraw
Hill Publishing Co.Ltd, NewDelhi,India, P 114.

26-

28-

214



Iraqi J. Agric. Res, (Special Issue) Vol.16 No.S 2011

EFFECT OF VARIANT SEEDING DEPTHS WITII TWO
TYPES OF HARROW IN SOME PERFORMANCE

TNDTCATOR OF SEEDER (STEGSTED)

F. F. M. Al-Makhul

ABSTRACT
An experiment was conducted at the experimental field of the College of

Agriculture - University of Baghdad in Abu-Ghraib in a silty -+lay soil , to study
the effect of Harrow type and seeding depth on slippage percentage , effective
field capacity, field efficiency, fuel consumption, total operation cost of
machinery unit (Iractor with seed drill) and machinery unit enerry
requirement The experiment corsist of hro type of Harrow's included Rotary
Harrow and spring spike tooth caltivator with New Holland tractor and
(Stegsted) drill seeder. Treatments was laid out using split-plot under
randomized complete block design with three replication. Tbe study consist of
two factors: first factor was Harrow type which represented main plot's, second
factor was drill seeding depth which represented subplot. The result indicated
that drill seeder with spring spike tooth cultivators showed significant
superiority in comparison with the drill seeder with rotary Harrow in recording
lower slippage percentage (8.452o/o\ higher value effective fietd capacity (0.823
ha/hr),higher value of field efliciency (68.1287o), lower value of fuel consumption
(10,194 L/ha), lower total operation coast of machinery unit (18322 ID /ha) and
lower value of machinery unit Energy requirement (36.87 Kw.hr/ha). First
seeding depth signilicant superiority in comparison with other seeding depths in
recording lower value of slippage (4.639'h), higher value of elfective lield
capacity (0.865 hr&a), higher value of field efficiency (71J15Y,'),lower value of
fuel consumption (8.381 L/ha), lower value of total operation coast of mtchinery
unit (16721 ID/ha) and lower value of machinery unit energy requirement (30.35
lw.hr/ha). There was significant interaction between harrows type and seeding
depth for all prrameters, whereas the seeding depth on (3 cm) with harrwing in
spring spike tooth harrows in recording lower value of slippage (3.631%), higher
value of effective lield capacity (0.880 hr/ha), higher value of field efficiency
(73.118%), lower value of fuel consumption (6.749 L/ha), lower value of total
operation coast of machinery unft (15640 ID/ha) and lower valtie of machinery
unit enerry requirement (24.55 kw,hr/ha).

College of Agric, - Baghdad Univ. - Baghdsd, Iraq.

2t5


