ol pod d S JWS! g O 4l 5a0 cond 9 Cadld g gl 93Y (59545 349140
8 s Ay y AliSo g 8
Estimation of root pulling force and measurement of root losses and soil
transfer along with different root shapes of sugar beet
YOS NWEA P P AP IVERS PN K WOSPPU IE SO
MY 2G5l go )b AVIVNS el g s

olyon 4y SIS Jlanl g wlal 5o s 9 Clldy sl p3Y (5950 J)Biﬂ YA L ygs ey c‘ 9 wl & (o> <8 ‘ab.’?,s Ve ‘ML} oV

YYO-YEe :(Y)V0 W8, widy dlo .18 ,is ady) ciliseo (slap,

oS

L g Loag 3 dudyy ol o (JLESI Syl g 4 o 1 28 puiier gy (0885 e 03Y (5591 0l
iedob s 1)1 Jgore 0,8 b dugliio 13 (bgysee b 3,5) Bl myd & plaauiy ) b w3 ida glags,
24 B9t (b9 9355 058 il el dulyy Ao (oS BT (pl )3 ] ol ()15 (0 S5
SLaO S Gialojl )90 &1 55 (5o (i (iod ol 3 15, 9 04uiS (g 5o (SLo)
kol G ,S ai8)5 51,8 Ao 3590 51,50 5l b (B3l Jol5 (sSgh Z5b B 53 0ad 55 LSy
Jold dudy y aliseo (e y8 b 0395 S ) (€3 SBSIHS. g udld 2 (yloj 55 S Cughy e yolie 4,
JUw 35 .8l (olaid! (j13)led 9 (g o) (5,10 08 93 9 Blo g (bg e 0395 93 «Blo 9 5,5 0395 duw
Coigby o> L0 alsd i) Susb, b 4 B s oy @gle (o Syl e ITAY
Ctgby dmod £0 4SSl 9 (yjCudpb 43) S Gusb, w93 VAT Jlo 15 9 (SB35 (9
D )5 BliSee se 8 10 By )  SumSwd Mo 3 3> i gl Wiid,5 4108wy 390 (S 23wl LB
Laddy ) (SKuwsuss 12 )3 392 20 30T 9 Y+l Jolao o 5 4 15,k (bg S g 5l ygs (g ySue
P95 08 b (bl y5l oS e ST o YA G 5 a )l (g9 03 93,5 9,3 45 Gl (o 43
et )l (g DS 9055 (glral ) (S g S 3Y (S9p ylalle ol ((Jgere aul)) 13 led
S S g iy 3,500 393 ()13l Jgome (glaauly ;) LS 0,3 51 T6S w03 OF 909 dgus i
b Bloo 1 lehiisg: Joone (lapd) 9 Lodgs arliie (g)lol i 51 jlend (g (g o0 9 3,5 (aodgs
e @3¥ G55l Odiomly 9 Cudld @l 45 dly y oo S8 JUSS g Ll ) UL Wl o audiy
OUi Jgmone 5L ,8 41 Cumasi 1y Jleudygas oS (500 )3 (5,51 45 391 (63,190 31 cymo 31 by S
2l

S Sy ey y HaB (Al p)8 didyy Job Bl Ay B jaiis cdyy Gl s 5l SB sl i ganlS” gWdojlg

samar.khayam@gmail.com st sdiuyg —% 08,0 ,d ags g g Mol Glidng dawhe (idgh oy — )
T 519U b oy )3 Jgma oliis)S Y



we Ol O 9 bl el 23 (59585 39l

sloads) 4 o (£h; SB b e
laatysn 53950 bule cuiloy ploj 3 a8y
Gl e B e b |y JB g Jos g cuily
SioglicS slaimdle dinej )3 Cdpiy 4251 amd o
LolSuws orlai (12 3b5 €8> 5 w80 by (sl
i) Py e Lol sl e jlows ctly o
el ials ccel glabsMe LB H5 bay Mlgs o
(Hil and Neo 1989; Fauchers 1989; 3545 Jguae
aS olaan,ls Mesken 1990; Brussaard 1996)
Lol a4 s 5pS Y 5 J5 ol 2929 pas iboa,
5 gt 113 (Sl Jto (allje sl S 0
QT A5 ) g S S (SaSid g 03 ()5 e
5 o sl ials Js) aisjo ials dn sk 5708
818 S sladis 4 oS sl g pred 3 Al
(Olsen et al. 2001) L

SruSi il plSin o i eyl S

Dl (S Ay pyd g SIS oS Cunl laady
= S 55b Jolge (pBoe S aday pyb g JS
gmne aiifyeitlsy S| a5 S i sy,
e g sl bl g 2ol il b 9 998 00
Gl ey 5l il olal o Gials )5 ol
sladioy, ’\/9_.01 (Gram and Joerjensen 2002)
Ols bl maw ili 8l Jsa Jb)ls o (logyse
- Ciby plKe jd 5 Ly SB @ syin (Stiws
Jedsas slys Sl o - o3l iy o 4

VY&

dodlo

pLSGR )3 A8 )disx ddy) 4 oy SB- U]
P ddayy Spas g o )0 odes JSdio Sy sy
el S5 olpen (Sogll Jlinl a8 e claasls S
delss an ciby lej )3 ady olyen SB- ke
3,5 «SLS cgb) i) ppd ater I il
i 9 S SanoS wuildp g cusly oY yuile
Db (S cily

SLE JLasl ghee o cuilyy clgal b b3yl s
abpd pgdo Lid ) (ilike Clidod iy ol yon
e M aw plgie (SOl by oS L
Suin phals g ob ials |, SB sl cluls sy
Sl pip G5 S0 d il Clul s
poywl 3y55 (Gram and Joerjensen 2002)
5| usro okl b &S 54 Adize (Nordstrom 2000)
Sl olie oloSiee bulpd 51 )0 e lagyile
Lulpd )3 oy als do s iy U ) w8 )hise slaady,
aiyy S o bogad - ayy S lje S
2 Lol cwl )LiSa 3 p,56lS VO+ e dgd 0l 03
e ol calio Glgal (6,854 b g Cgllas baylyis
ol o inlS HlSa (0 p)SolS S D dgas &
ooy gy phalS 4 olied clajiell on Pk
(ld py aliwg oaily cBy Jse Jolge SB olals
IS s walsn g ol bl ey ile el

al o €S g g oile



WY

by - Blo ady) p)8 Sgua g 4y o s
ool Cawddy (clnodgi 13 93 oyl bawly a9 5,5 — Gl
O il aS” (gygb 4 g Hlasl LB s
e LR S L9 S5 LS5 g Slo slaady
hlSen 5 glhas) 4 4o ainy) Lo pa Bl
231*No.6  slacares Olidss opl deldl j3 (VWWAF
261*(MS 261*MSNB1*W-1003) white root
5 adiy 3 Slos 4y 4595 L 261%No.6 white root 4
Lading ghaw (392 Blo g gaw 2ol 53 A S
Sad ool g)los glaeS) )y g p Mol coa
OYA e 5 (gnl)
S (595 (5ySo3ll il ladd cleay
g cilises glapyd b S 5l abyaiis adyy (35 gl
Cte GLiebl 2B g 355 s o s 958
(Gram and S5 olab o5 w o, Sojli sl
d (65,5 Cano Jsl g, 0 g Joerjensen:2002)
OHSen ¢ (sdnly OYAF LSy ~loas) laas,,
Lol ()t 5 3o il 3 390 p5Y (IYAS
Jitie S (l5e e yolate 4 Baios cpl W 29
o5 9 S5 5 (y9relS dds o Sl Ay oljen 4y 003
S9N Al frizmed 5 ady) S (e 3,5
Cikisee slmp s Ly (Cbls ) Laady) o5 i

81l y (b (Sl 55)

W g, 9 dlge

dw Jolid B uise (oolia ey can dlaw

0395 93 ¢ (Eliptic) bgye 5,5 slapyd b odg

WAL Y o)l /YO Al /038,055 aloeo

ceel ad) bwg il Jate S 8, 515l
3 S0y JUil g 40 )50 splol ialS
Sgdieo &yl plow a5 lon glsil 4 o35 g5
L ey plin jI)led 5 (bgye o8 b (oloyiiie
a9 P Bede T o) 3l Skl 98 Sy
Bl (5 yiaS CMSUie Bl 93,5 )3 b sloyrie oS
(Fallesen and Van. .y (g0 (souiiiand Cusld o
der Linden 1997)

ialS Sl iy L]ty o 5
Lble g o Sflee o Glao plo L SB sl ol
(Patchett_and Bee s_il ai sl gl iz bLS)
JLasl L. 1997; Gram  and Joerjensen 2002)
45 b oanliie wiB a4y agd Jlin )l (90)5 Cdo
P9 ald | 5eS 3)5 sy Joold )3 4B Jgamee (jee
Sgo 53 aipel (Sl gt ol Glise iz
slaai)ly l Sba v 3)5 ady gl & (i)
S wals L awslio ) gl slaaiy, bl 3 sals
(Mesken 1990) wizils ol yor &4 (5,505

Sladgle juisa 5 28 xiie (IW ol s
@ty (gl yiian g Mjuie (SW 4 s (oblje
s slesgle 5 1Bt J Lol £l S y5b
S Y 5 U5 2oy ¥ooVe 53 508 o
(Theurer 1993) wsly Jlasl 48 )0z 4 Cowd

LS gyb 1 8)ie GLAES duwhe )
3 o) iy J iy Lo 5 9,5 cin Jis
Ol s LETYYY L 1 a8 e 4 (gladsle



we Ol O 9 bl el 23 (59585 39l

>, (Field Capacity) _=l);
J=B Cush) (Gjg e ¥ Bpas flim ctly (Y
SB s oolatwl

slap,yd b w8 nise slbody 4 o8 sl )S
Ul SO Jgds o &S i ooy olaid] ady ) calises

lodd

VYA

=3, 9 Ly (smooth conical) )l ygi Loy
35,0 K oS islejl j5 (V Jgds) conical)
S5 5ke b (hlas Lol slacSol )b B )3 0
St Olaiss oS! ;0 VWAY 5 VWA sla Jlw jo
Aoy ol (oS A 5 (gw)p 3)90 25
4 aS caib jolasd] ciiby pKia S cogb,

5l Wog oyl i

o) PR Tys w8y b 03 Slaseda 9 pb )
Elliptic _bgye 93,5 W- 1005 -79 )
Elliptic _bgyxe 93,5 W -1014-79 Al
Elliptic g, 55,5 Wloo6 -79 s
Smooth conical ,lLs ;s Jg,e 7221-1-79 ¥
Smooth conical ,lLs ;s Jogyse 7221-11-79 0
Striped conical 5,3 Jsgyxe S99 i
Striped conical 5,5, Ly e Jow, Y

b s hgy 4 )bl ddyieygs Jgb o iulejl Sl
b ojrle capn p3Y slacudlye g bl ygamm jloslil
O gm0 Jgona 3llas iy slacile g o glo bl
Siged cptalojl (sl 5l B Jlo g3 o )bl
SE obed 5 (Sjb Clao Sy g ans S Sy
Sl odd a1 > Jgan > o] ol a5 Wb e
WAY JLaw 0 g (o9 oy oo WWAY Jlo 0 as)ie

g2 (5 0pSi) oy (b

Sl S8k go b Joa WAV Jlo ialejl

oles 2 B n Lo Jsmamod 5 oo o
Cugby 3 Catlyyp dm gl sless sl Sl uitls
olbos 9 By g el g2y asio sl cud o
o) S5 oslil LB Cogby ijp doys o e
390 Ao YY dgus SB Cugby &5 oy am (pgo
Gy S 90y IYAY Jlw o (Jg o pll cuils
¥Foaldss jlen o (ol sl casby Jolis Lol

9d 2 1) b Cudld p (S oolatnl BB cughy duo )y



ywa WA oylads Y0 Al> /i, 0050 aloro
WAY 5 WAV cla Jlo o iolojl Jome SB sleonds 9 (Sojub Slasuio S ¥ Jgis
<l awlo S %) eliy S psise] ol dged by ol Jlo
sy (PSS 13 p5 ske) (ecsib) S ok
ES
Sa.CL \is A A\t FA- ¥ VA/AY ¥ Y. AN
*
Sa.C.L ) of \ts Y. Y/¥ ) \(dlal Y5
Sa.C A A Al 3\ WA YA/AY YEIVA Y. AYAY
Sa.C A \Al A& AL VIvY AAZAN yajav Yo-Fe

* Sa.C.L=Sand - clay — loam

] &8 3 Ll Sy s w1 0,8 oS3
Juate pasie Job b pyal polia (goib 4 ol 03
Lo ad oly Wbjiie ady) Sy 0 o b oy
Sk ) pade iy b Sy djy £S5 >
@il I sk oy 0ad gy &) ppal St
b (e Ay Ay AbeS el &S S e
5 polie (Soil Pgoatude Lid)le 5 il
oialosl 2 5 Sy g3l Sl s Syoe gg

b dloxe poldel (655 4100 55 J9ey8 325k ]
S e £93k X S e (G955 = polie (595l X polie (g9
05 e Ca oY oy pglie (g9 daily ol
5 Cul dsles Jorome a5 Conl Sl ady, oS
S e g93k g pasuie (g b 14y S e (590

b g pSoilul phalejl el pglie soil g

Oy ‘dj)—ﬂ S S o3lul olSiws O‘J.S.é cdeay
B (coils ) S ) Loy, 48 5Ls3,90 (590
Sl byly b 0 13 05 jeade (Seeliyd balyis
Ao SB jlady, (S g by sl o) o0
oMb Yo g (g pSedy e ) SIS 90 0 e
Ay dde g (oBiwd bwy diges cuily y loj
&S i gy o5ty SaS' L g wbl Bolay jsboa
IR augflppu&baqa 2 ek p
OGS gy St oY (S9 Hlde (V JS) o
9 Job e 9 sySojlul (cully p) S 5l ey,
Ay 0D c,u;":b)g ads, e
Jadsy oMb 0lS (g9 HMe (s Cas

oasede a5 o b 1l bapyal gl elly (S



w Ol o 9 il sl p5Y 59y 0yl 0

VWY

TR &=
A,k Ak S s
polee S50 (S e 555
\/ &;.IU o 4.:_<3
¢ polis 5k > < S e S35k >
(C)v\-‘ )

SB 5l s ddyy S osm sl piY Gopw (4S50l oSy Sles Y UG

plosl S5 oolizsl L5 5o Cusby duoys ¥o Cbpuas

prd slwodgs ) du S glaain) Lo

Loyd &S (oo 390 3,5 g3 5l jidin S5k (Log e
2 o WL (ogyse )8y wnsis slaady,
buwgie jsbodr 3,5 )3 0 9 Ve kb gy (Jogyoe 28
3 ieine 155 ML ) b 392 duiys i
sladiog 1o tp )5S ez (¥ Jsi>) 1250
by pyd 3 ojlle Cutlyyy (b (e 53 ouilolray
585 45 olpl > WLV Joiz) 48 osalie jlud (94
9 5 Oty o Gl s 0ful sla Sw)b

Sl adiny S ey g ded e laads) 4 lgl 3 (Y

L o,S yadawg be cbayiiie ad cusby
Cops Ladio,y g cdpis pbool cuilyp olKiwy SaS
i sl alBl wo)d 5 W8 doyd o Sles sl
Jo 3 s Jlo)l olStalogl 4y 00 (5,55 5 sliy
L o Jeuwdl pleS b liee cuilyy G 4o WAY
D yledd (e
ol Cadldy slajley BIeSGL 4 asgr L
byl a5 WWAY 5 WA el Liles]
9 JWo 2y ls uib)ly 450 1 Al jgade S se
2 oSh Giey 4 b pSile duslis b ploul 4Bl
@ by mls Cdply Gygo oy mhy Jlois! waw

Sy idgal U goil gy b ady) cilies (slap

o & les) Jlo 95 Syute cusly )b



WY

VY =l Y g9 e b (gyPee
b (g pSojlal ddyy SO yn (sl g p )55k
Oare 9 O3S S Y 59y plde 503 O)le
I SeS ao p PV 3,5 (slmp by ddyy (el S
o by sol cpl el Hloyls Lbgysee sladiy,
PSS St g by sladin) min b
ol SB @23 sladiy,
oialS ) adny) waw (g Blo 93,5 4l
5 Lacs)lon b g oS 51 50 aty) ab )lus
(Fallesen and Van der Linden il 53 Slg 0
e yio Cud il Cugby loj jo el Hlew > .1997)
9 WIB Sledoh (ogyme 93,5 slapjd 53 9,8 lade
39 958 PSS YAIO ol J0)led (g e slapyd )
2 = Add e lis g (Gl omuis asll aesly )
935 prt L pladdy; ighs Cusb, b 2o
sy & Cund (58 Sopmil dogh gy
Slrady) & Codig g oo ) Sl LS ol

SIS 65 )k (g e

WAL Y o)l /YO Al /038,055 aloeo

b ot (hg e slaadn) ol lpdy S
Vv FRRVE S R ] Y
4 Jsb Cond Hlai i ady) i slap ) oy
Sl aday ouS lp p3Y g9y e g Ay jlad
sdalio do)d S ! maw (3 (g bxe AMNB
09 St Y (9 dulio )3 (¥ Joan) 15
oy 45 115 oMlie ATAY Jlo 5 Wkt S
9555 eyl by (AIS o ln S
5 S99 eld slagh) 4 Cond JLd oy g e
— 839 yl0ld (g e ady) py8 gl a5 - Jgw)
Bro L F9x90 08) & psb 4 (0 Joa2) Wb o
W-1014- 03 5 (ke 50 pS5kS AVIOA (g5
4 93 P oS WO/ A Bpo b Bl 55,5 25 LT9
o s Cadlp )3 (B Jgan) adl 5ls 9y (e
Jlo 3 SLs o3litl b5 caghs) 1 yd ¥ by |
bae ppd L i) AedS (9 Cax VAT
bawgio jsbods 9y p)SokS YAOA Jlude SB- 1l )L

35 slapy 2)50 3 & (Ghge > Wb )y Ady o &



v i e g bl el Y (g 3)91)3 WY

(VWA z,5) S oslizl 5 cusb,

2 odile glo ddy) doy WSS ady; dop plle ddy; dop ady s Aoy pd b w8y 5 0355 Claseiog pli @)
Cublyy pKin ) e Cubldy plin y ol Cubldy (b yo )l50)

by olis 4 s

oL
W a ) ov/o bgye 5358 W-1005-79 )
Y 1 A - bgys 9,8 W-1014-79 Y
) o a0 ¥y bgyxe 935 W-1006-79 Y
A a a) ov/o s 9l dog e 7221-1-79 ¥
v W A ov e g abog B 7221-11-79 0
s \0 Ad £Ylo 5k Loy TSP 5
4 AN 4 Al Il (g e Jo M
Y A ay FANSY (P oY ) ) 5,8 p b b Sileo
A v i VALY (0 5 F Ci3y) )b g (oo b (5 Sile
\ W M #YIvo- (V55 <)) Jl ,lis (g e pb (nSSlo
AZN Al Al -vIvY (df=5,3) )l o (ogyseo 3 b 3,5 ) dulie gl cidgil )lido
-Iv8 -\/¥Y AR R/ (df=5,3),s s (bgpre p8 L) oy duglie gy Cidgial tlute
—-lo8 —-/ay -fay —YAYAT® Iyl byt pyd g kg (bgyse pyd duglis lp Codginl tluie
(df=3,3)

W)l ot ygejl doyd <10 5 VIO Jloinl okaw )3 I5 Sxe b 4 s g s

PSS sy ST 15,k ) 5 S p3Y (S e 5 ey S 4 oo e Sy (50es € g

(VWAY 5 \PAY (clalo) 6515 olizl 8 cagby doys Fo 56 1 g il plim ay) S5 5 (sl g0

WAY Jlohs Slaye (0l WAV Jbo 55 Slasye (1o
sl ¥ oy et Jhd 4 b cuns a2 NS Gl piY o ke o o ep il
R ) P o adyy b & Job o P
SE jlady) o8 d) <l Sl ady) <l
YV/o- <IVEY ¥ Vag/os ofeey \ S
VA/AY™ - v i Veva/ VAT 5 0dg3
YV/AN o/e0A YA \R2ALS -/ a¥ 5 s
YY/AN VYIVE VA/YD 11/20 Ol s

203 S Jlais] pdawyd Jly gine e



WY

WAL Y o)l /YO Al /038,055 aloeo

4 Jobo o jlas 18yl St 9051 b Ay i (glaog,S dumliio g (ST (byy 4 lapShe duslie 0 Jga

(VWAY 5 V¥AY (ol Jls) ST oolizl L8 cagly doys Fo 455 51

SB Sl ady) (1S gy p3Y oy jlude

) b & Jobo Capu adyy pyb g9 Slaseis 0395 Claseia &,
(50 pS9kS)
\YAY YA AYAY YA

\ZAN) Yy/ev © Ve Wb sboye 935 W-1005-79 \
Y-/ovb \o/-ac \EY C \/¥A b bgyeng 55 W-1014-79 Y
\V/£5b YY/YF © \IFA C Vo¥ b sbgpe g 38 W-1006-79 ¥
Yv/yaab YAINA C \OA C \/¥Y b Sl gy (bogyse 7221-1-79 ¥
\a/fvb Yooy e yWac WYY b b 9k g e 7221-11-79 0
ya/f-a AV/oA a YIVY a YAY a Mld (Jogyre $99° 5
Ya/vea t#/Ya b Y/*Y b Y/AY a Ils ogye Jow, \4

Va/ 2 (F gV ) )08 pyd b (:Sibo

\AZAN Moy (B 9 ¥ cdy) Jled gy (g e )b (nSSle

AL VIVA (Y 9% u3) )l sl (bgy3e b (ke

-V/¥Y N b gh (g 8 LS e awlie lp codgl Tk

(df=5,3)

-v/vs* -2V (df=5,3) 5 ,Ls bgye pyb LS oy duslie gly codgiul t ke

-V AL b by p)d 9 sledoigh (e )b dulie sl cidginl T )lade

(df=3,3)

wyb St ygejl Moy /0 g gy Jloiol polaw )3 Iy xe S A g @
ol doyd iy s gdass p3 (5:5ke 93 I gine BMB pae Sl (g jo 0 dlidio gy

F o) S plSaiensh; ) 4 ol jaseie
g cdl gl cledy (S Cogby o pd ¥o B pas
Ladds) 03edS g S p)Y gy S plaibl
slasls 10 Joazn) sl cglite Jlo 95
2y g el eSi <l gl Baas a8 o
L o)y (gpid (g9 Bymo Sl i S

L olsSee Jhdigin (g e glaady) 555,54

9D yb y aS Aad o i e 90 ol awulds

52,5 lading; et S gy i llejl Sl
e Byo b sy 4 JLdeh (bye glaady,
dals Lo awslie 3 g, 0 p,S5 LS YV/FA 412/
OY 5 0% 250> iy @ (4ol gy slaady))
o=l a8 Jb o cudond By (50 gy 2o

=byb 5l lis gyl coglds adiy,y pyb 9o



we Ol O 9 bl el 23 (59585 39l

5 Lo Lo & (Jhpe ) sl 33
@ ol JSS (S035 g ady) (g Jasb S 4 Jgene
0a3Ld oo (pd 29 )5S 5 s ol bg e
o=l az e g conl adn) (ol daw (bS5
@ adyy Fole ooled ghaw el il 555 el
08 L deyse 5l yiohe S il g oo ¢ S
St 535S Syt )5 Slacsis ) D9 e
Lot 4 ol jLizyge S5 5l ady (3,40
1wl 1y Bb sleal oo o8 Jse 8 o odal sy
SrFmS S bl JolisS Ay d2yp (G LS
Y9 Bl oy g 0 Sl ) il By
S e Gled il 5 (69,5 5 (g laady)
55 Cledy o)k sladiyy Cusl oS bl 4 sduis
JLisl aeie 5l )5 b SLS 39200 sla )l
culy p p&in > ol opl a8 (Theurer 1993) wiad> o
5 oacs Joie SLS Jlaie gy Sepuie MolS as 30 5
wly) 85l e ol Cully slaaiy) bwg as)je
culy (SgSe g Sl 5 cusb) wle elge &
» JLe yobay (Nordstrom 2000) 5yl Siws 50
b boads) odpe oaalle Jdoay (ol L iy plSn
NS (o Wiy Ay SLbI SB ol )Ll 4 (e,
8] od Bl pl gwd cudldy jd &S Jls yo
7221~ o5, it Slas 55 5 WAL Jlu o

S92 3 Sdas oy i sl S (5 5 AY Wg LT

WY

o305 Gl58l 31y ctlsy ploadly 58 (g5
28 ol S glaodiiS b ooyl
B8 4 Job Cond iy )8 (sbjlne S (S
A g Cuol G dgds das (pl 3,5 38 1> .l ddy,
ghw doui )3 g pedndS Ady) @il 55,50 S
il dalps SLady 65k (Sl 5 S
) ) i)y e an ) Job s (0 Jgi2)
ai) Lrlos sloan5) 952 &5 = Jow) 9 S92
Loty ol L sl o - it )0l (b y5ee
bge il pyd L olae ) Cons g ke
A8 Job bl by 93,5 slaed) b jledcye
(0 Jgaz) 28,5 )13 (glel 09,5 Sy p> ady
Y S O 3 g )S) Jhe Sln b
oIl e g Ay Jsbo i) A0S (g o>

el Conddy ;5 abasly didyy lagxe

F=-19.76 + 2.21(L) + 0.16 D R=68.2

= Loy S gy sly p5Y 9 F o o &S
9 e Bl o dddyy Job L ey p)SobS” o
ol o Bl sy ddyy bame (35 Jsbo D
b & Job s Gialojl Jlo 9 b Billas

IS Slbiygia (g e 93,5 (slapyd o ady)
S5 D9 (F99° 9 Jom) ol (log e (slap 5
il bamo 2 (LIS 5,5 Slagad ) Cund ol 05

G9yS JSb dm adny g S5 duy Job 4 s



Wo

B35l eoml a2 bl o cpl o ady) Sas8

(7 Jgaz) 28)5 )13 095

WAL Y o)l /YO Al /038,055 aloeo

5 LS )3 55 2Y) )y 5)8ee (S & J
csls 5l W-1014-79 e 4 Sutboslo duoyd
O9ra Shm 98 S R0 Syl jlLF g

0300l GLES A8 03 oumlio Jlo ol 40 iy opaetS

caliseo (slap )8 b og,S duslio 5 duoyd gy Jlein! daw )0 (SO gy 4 Slao (B o (1 SKho duslio T Joun

(t/ha) siw S 5 Slas (t/ha) s plul 55 Sles (t/ha) aiy, s Sles

AYAY AN AYAY YA AYAY WA Y 2 o b oy Sl -
ALK £1AA a vwa WA b Av/da seIvba sboye 93,5 W-1005-79 \
1A a £IVY a YY/ve a WA b MY a £Y/AY a Gbgye 93,5 W-1014-79 Y
v/vaa v/\va YVvaa \FIAY b vy/\aa Y/ a boyke 5,5 W-1006-79 ¥
AYY a v/-va AL v-/ov a A/ a l£a b ek (dog e 7221-1-79 ¥
ol a AFY a vda YY/F0 a AY\va AY/Ab 2 S ek (dog e 7221-11-79 0
olov a vIv-a VYA a YY/Ya a vvisa FAIVOR Mok (g e $929 5
\VARK:! Y/YY a \PIM a Y./a¥a A2 a £5[-¥ a o)l (Jog e Jow,) \

FI\A WIVY YE/va (F ¥ ) @) a5 pydblaodg (Sl

MAA \rig Al (B9 ¥ <)) )b g (bgyee pf L s 0395 (ke

£IVA YE/AY vo/v¥ (V55 Cndy) )b ks ogyse pyd b plsl Sl

-\/BY —\/¥) AN (df=5,3),L yons (dogyse pyd b 3,5 o5 dulie (gly codgunl t lado

—+/A¥ —V/AE Al (df=5,3) 05 ki (bgysre pybbd,S py6 dunlie (gl cidgial t laie

s N5 e Gbre pp g slidogh (b ) dwlie (dlp cadgial Tl

(df=3,3),s,ls

)b St il oy gy Jlosl pdaw )3 Iy xe

sl o yd iy o] e )3 (5:0ko 93 )b gime MR pae Sy (gt jo ) alidie gy

OS5 PV 394 (o5 Cudyls Cugh) > iy g S
YL cugby o clilby aad o lis a5 2 Sy

S22l 1b oplplo g 0 5 Sles JialS o

Ggliie doyd gy Jlois] o > cdly y plSn S

«Luﬁl.)).g r:li.m dw.u) J)SJA—C 4\56)9-'0 4"(A J9'\>) 29



we Ol O 9 bl el 23 (59585 39l

Sro g S jllaady) ool ool zop @ a5l o
s )il S SeS JLil 5 (8 Joiz) o5 551
5 Sot Aol sla)ls plosl (gl conl cuslie
Jpdse (old 4295 o) & lacunen pl CotS dags
g
WAY Jlw o plaaplalo, Sloe , Lai
gy 38L5 48] sislan 7222101 5 72211 (glaosgs
NS 53 e Sy (5 Ve 290> 3 b (9y9
sboodgs g ails |y lymplul 5, Shoe ()5
W-1014-79, W-1006- Jalid 3,5 a) 3 sl
LS 5 o WAV 39 1 b W-1005-79 579
(F Jgaz) wials 1) olgn plal 5 Slae lude (S
ity Sgp ) (oo Jols o 598l pl &S

D9 s

W

Locciby olej bopl &jaw cdd 4 cuby loj
Blae SIS cogb) Julidly Jlad o Su)l
Dol

> Slae p b jl Gialesl 350 slacusigss 42 8
Sglds (A Jgas) wzilss glol o sme M3 iy,
2 o5 8 LA sl ptalesl Jlo g3 (o 5 Sles
Dy glate y LS

JUé 5 ggeme 1 (g0l plodl L IS 5ok oy
955 bl alaady) ) ady) 3 Sles Ab jasuile
9 es—9:9°) Jold (glaady; 4 Cans )ld el (g e
Mg ©gli5 JI0ld 5 (g (Jgeme )3 L (Jom)
5 Ol 28kos 4 r g b opl il SF Jgi) il
lnad, (722111, 7221-1) 5 )lga S 3

9 0)ls by e 4 Cams Hludely Loy yse 93,5



(VAN Jlo) S oslizsl 5 sy dusyd Fo aylsos 1 s il plSin 3 4580k dddyy LasS 5 o0 Sl 35 Slape 5Sls ¥ s

)iw;f'»& 3))2:; gy 3 )Sles L;l)j:,\)l adg) s e Ji:il -\2.::)3 el L:)::J Adyy e Ay eelly ke ::Ijl iL:
#IYY Ay £oy/-Y WAINS™ AWYYAY NS \ATArd Y/-4 YYiYY VA +/YY A Vo N S
FIEY Aoy OFA/Y B0 so-[AY AN \ias A7) A\ VAl -l-5 <IAF AT s 0395
A A\ FEY/YY £Y/¥Q $YVOY AN YAID AR /A -Ivy AN -/va AR 5 s
YAOY YADA AR YYIvY VARY VEIYS #ING N a YEIOA \\lizd /vy /A WY KA IWE SO

2o yd S Jlesnl pdaw 55 o ne **

S o3latnl LB cagbo) o3 ¥o a5 | g (81)) Cudjb cugb) iy, pllin w8 )aiie ddo) (85 5 (o5 Slao (S Sluye (15ke A Jgoa

(\WAY JW)
~ ;fu 3’;:“ 42,8l ;ﬁﬂ adyy s Jti, T L :f; 5 o
YIY \7AM 'y yy/as® /Y [-A va/ss AN /oy <I¥A -/ <160 ¥V ¥ IS
YAIFA vy/.a 5o WHNETT TV oIy oa/¥y \iai Y¥/A i \<IA AAY viva ) pisia “ﬂ; )
cushy
olvy sI¥s YYYIAN JAai YEA/FY o NaVas £15) /0 AN \Ans \as o/y- ¥ a s
Y0 V/AY AIVA YN # YAIS -I¥ \-Y/ay YIYA V0/4) AR -Ivo -1oY A8 5 o35
vIY 200 NO/-¥ /A YVAR -If3 YVo/A0 1YY \Ual ALY AR VT AR 5 Jilize 1
ol o/-] YEVAY £\ FAIAY I¥- AARV/Y STy AIvY AN -IM VoY YIVD \f2 b s
£Y/5Y YAIBA \RA YA WYE W YY/Ay ¥8/40 YAIOR YA WWITE VARY VAo¥ Syt gy

2o yd Ky g gy Jloin] oy ) me cuiy 4 g "

AM

e Serler) <7 0/ 710 A/ YYAL



we Ol O 9 bl el 23 (59585 39l

s 55 5 AL S5 3 Sl Ll 33, lnodgs ol
Jlw 5> gy cgliie slap)d b ciliee (slagh) )
JUs 3 (F Joda) cusls o )lol cguline VWAY 4 VYA
35 3,Ses sy pliin S b,y L3l WWAY
o Sy slad 0 &S (gyeb 4 29 Yy ze AIBL
ok Sl (SB Cugby Moy Feodgds G pas
3 28 oy Sl e & Syl ol ) 5 3y
pSlac danly & 53 (s J 5 Cashoy 39S Ll
955 slaca @lpar )3 o9 lod (pl > Aoy Fote
Ui s Sl (s Blao 5 gyeo b 5 o
Olie S84 4 204 s | Bl g 605 Cio
3L aals 5l 568 edel Cunday slagls ;> B Jgae
.(Mesken 1990)
s bgye pps L 722111 7221 8,
Ay g S > ) (AT 5 A g0 W b oy
WAL 5 WWAY (ela Jlo )5 )l 53,55 o5 A5 5 AJY
iy b b W-1014-79 G5 5 3 Slae (5
O IV 9 S )5 ade) Y Wi b (g 93,5
555 £5 L W-1006-79 (.55 5 WAV Jlu o S5
S o8l 9 USB )3 dda) (T VY Mg L by e
395 4 ]y 38dee (S VAT Jlo )3 ,lSe 53 s
gy slapyd &S dad o ol pl ol olaidl
sladsle jiiie g aib)uiie (o (BN IS Slo

Al oo res (sladdiy (il > 4 340 0 Jol>

VWA

C.L:_..) 90yt A sdali o = YWAY Jl.w N
plasl o, Slas 15 5l (g)ly ime MBS S Coob,
P by a8 ek an (A Joia) )5 3929 (2lgn
Hobw glsp plulsSles hls (ol cud )b cosb,
Obes 4o S (A Jgi2) (10> S Jloi] s )
as S92 SLs w}'o) d).»a.a Joyd ¥ )1 = C,uf:‘.))g
Cdblii 395 I ixe OB Cbo oyl Hlas | eodgs
(A Jo2)

358 L elady) 2lon plul SMST S )
g Jlinl ghaw )3 (13)ld (bysee) ald 4y capns
7221-1- slmodgs olon plul adgs Lol )y dxe Aoy
Jsiz) 29 Jo—wy 9 Fopg> ailie T221-11-79 579
wi) pyd L 2lrodgi )3 S 2lgmplil 392 L (7
Comns jriwgid ) byl 508 SUly simd L a8 5,5
e 2,8es Caplie cle @l ol glapd) 4
Adyy & 03)9 2 0y ot (U195 85 Ao o 0
el a5 slagd) Sl St 3,5 ada) b 2leodgs )

2 opde oy kS ady) sl oalbl )L
I UT )l.&_b'.a 9 (V J9A_‘>) dg— «_:5L¢...o l_ma9_‘5 O
P lg e ol cpl S 9 St 05 28 b olaady,
(Gram and Jorjensen 4ol S50 08)le ialS

55 3,5 albady; 5 LAl L ao )y 43,51 2002)



wa

bgye odg D b S g didyy 3)Sles (e
Ad e Ll 48 g s 1)l g )ldig0m
L oless bualid ) jledpgin (g slagaiss
g Laodgs b alie w8 5, Slas ¢ plonplil OS] g g
O Ol iy o)kl (bgye aday b (alaeh)
5 shibgle 1y losgas gllaols Sl 4 455
JUasl b ab dagl 4 a1 ol 25 53 g9
oAl A8 aopd il G a8 jn AS Clas
opi0 (1595 9 by et (B e il JialS

2ty Jyhe ool a5 a8y (sloJus

S5l Fwlps
(plols (o &8 ShlKer Glesj il B g
Coj Blo g 35 o) b (obodg (Spme 5 o]
9> ooiie Bl Wlasous (5)S0n 319 SlosniS
Soilil (sgp05 (5505l olSzun il 5 alb

Ly S Jks

Refrences:

WAL Y o)l /YO Al /038,055 aloeo

1 ogdle 125l yiasbio ol o 5 ol Ll ol
bt i) gl S 5 ol iy 25 )
gls a8 Jlasl ilidl Jleisl 555 (6505
ool g b adynine 2l 5l SYL Hlewy aidpi
(Theurer 1993)

Slo 555 sladdyy buwg SB Jasl ol
9 by lding ppd Ly a8 uie L awlis )
> ©lali g (S Sl je D9 o5l J0)LS
L dalie o )lSiygin (ogye 93,5 slaady,
Pot y5eS 2o W o VA cuif & (Jgeme slaady,
SByiise (6)1aSS 0jng 4 0 Sles S9e 53 el
ol 550 gl )d 0 Cubld y

90,5 slodin) (A cg piY (59
OY 5 0% sgi> i b any S5l Jledes (g e
a9 35 )0ld (bgye sladdny) I 5eS o)
Medogia hgye 90,5 sleady) ey (S)ls
a8 39 j5ld (g sladdy |y gyl
o S Y 9 IS5 e ety lgioe el

03l8! 3,90 Zabio

9 d.))j QM JL&J‘ .\YIA\G B db‘s .& ‘LS"‘b o> .C cL;Q)).w .J ‘L?}d P sODl}P)ZA . sulﬁm .f cCLu.o.o

W8y Oladss duwe (olod )15 A8 e & gl ddele § sod slayuias Ay, o



o i Oy g il gl Y (g4 35l Ve

s oMol slaodgs o)l AYAS L o bles 0dlj 3o v (oLl 1y up o5 oBlyel Ly e o (B L (s lg
B )hisy Slidod duwhe (2lod GBI (S g (08 3)Sdes g ady) )8 Bl | a8 ke

Brussaard B (1996) Breeding for an improved root shape to reduce dirt tare. Proc of the 59" IRB
Congress, Brussels.

Fallesen B, Van der Linden P (1997) Studies on soil tare reduction in the field in NL and DK. Proc
of the 60 " IIRB Congress, UK:105-122.

Fauchere J (1989) Reduction de la take — terre. Proc of the 52 IIRB Congress. Brussels: 65-77.

Gram N H, Joerjensen AB (2002) Reduction of soil tare through breeding techniques. Proc of the
65" IIRB Congress, Brussels: 99-106.

Hill J VD, Nio LH DE (1989) Beet quality: Technological ‘and economic values and a payment
system. Zuckerind. 114:645- 650.

Mesken M (1990) Breeding sugar beet with globe shaped roots to reduce dirt tare. IIRB Proc. 53 ™
Winter Congress, Brussels: 111-119

Nordstrom T (2000) Five percent.dirt tare under all conditions- a reality? Proc of the 63 ™ IIRB
Congress. Interlaken: 303-316.

Olsen J, Niek E, Gram H, Alice Sc, Joergense B (2001) Genetic potential for breeding for low tare.
Proc of the 64" IIRB Congress Denmark: 529-533.

Patchett MR, Bee PM. (1997) The effect on soil tare from plant population variety and the use of
cleaner loaders. Proc of the 60" IIRB Congress, UK: 335-338.

Theurer J (1993) Pre — breeding to change sugar beet root architecture. Journal of Sugar beet

Research 30(4): 221-230



