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ABSTR4.CT

Two l;eld experimenrs tlere carried out at the Agrisultural
Experimental and Research Cente( l,-acult] of Agriculire, Cairo
Uinversity. Ciza, UeJ,li during I995/96 and 1996/97 seasons. These
<xpenment. $cre cooJUcted (,, in\.rt,fi,te the ellect5of,ouing
dd,c. r^U.r. ind \c\ ,. r,ili spa\inp ri5.loanrJl5cmrar.Jpour..iurl
rele. f0.2r end 48 K (, Kg lcd , on ) retd and qralirr ol.ugarbeer
ttutd wlruri' 1,.t.

I hc Itain tc\ull. rerealed that suearbcet .osn on Uctober qa\c
,ignilicar,rll hrphcr roor lcleth and ,liarnerera, ucll.r. ,,^,t sergjrr
and top yicld. Jr) the other hand rcot/aop ratio and rool qualio:jn
tenns of_sucrose, T.S.S. end puria pc.centnges werc not significantly
allectcd by sowing datc.

Sowing sugar beet at 25 cm bet\veen beer planb proaluccd
superior root le gth. diameter and rrciglrt as \rell as op yieid in both

Th(dindnccl0.mitrvecnbc(t pldnr.ouBielded l) or 2) cm'n ro.,l ) reld and ,Lear ).eld in ooth .eason, I hc di.l.lllcc I 5 .m
resulted in the 6est sucrose % wherc as T.S.S % and purity % were
not aftected by hill spacing or K.rates_

. Sigaificant differelces among K rutes in most ofihe studied
trarts were rcported in boih seasons.

The highesr root yield and sugar yiehl wcrc obtained with 20
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cm between beetplants, 48 KrO Kg/fcd. and so$n iD October in boih

Kej N'ords: fertilizer , hill spachg _ sowing dtrte. sugarheet

l.INIRODUCTION

lhe eco.o tic !ra! ot.inLrea.iD

11"y'r, i',,-e, j.' ji,;; ;il#l:,. ITJiI;;iiJ;;::liX:tor jLtBarhert (rop ihal include\ acro ul
'h<rre'dandquatiq 

";.,;;;.;, 
"- "umr.. mana8crncn{ ru impru\c

Hanr'a .t J. 1,o88,. fl-hassabl & l(ilah {1992, ,n.lBddr,qi ,j 11 rtqo5r in t grp, r.r"a ,f,ri*,_;rg.;;:. 
"r;;,Uctober mar(edl-\ 'ncre.l,ed 

rool diatn(l<r. tci tentslh..oor \Ettl!,
ir^i" -.,:1.,] 

a. wetJ z_s .rtrrr and,ugar1ielttsrhai.,"j,,"o;;;;.
.\ovu,rr)<r. 

Aza4 (lso8r in ShandJse.l. >onuE,ro..norol. I.u,iJrnc mar (rrga-0e!l ,oun on rh: I.J "t\o\enrberalqd\.,1telie
1i{:.1 ,:1.* r.s.\. co,,ren. an,J purin "" ".,,",t:.;,;,;(uecr Jtetdr co,Ip.rrcJ uirhhcet r."nnnrt. ;.h or \o,. RrmoJa,r,rnd Hass'r;n { loool found rhar .rJdrbcer .o\!11on rhL 0i.r \,..,r,Fll cdr,rl\ r-"rc hi;her Joor JrnL.ln alo Jrare,.-.".".1ir,;;;.nd r-c\.r\erdblc.l,pal )ictd{ D<,a,jnc.ou njo..rc,pr. rhc l0,ol\u\. rcouieo ,_cro.< aqd pur,n Derc<t.laee.. o-t i..-ed.eJ \a.l,and amino rrrnients in routs

..,_"""t,:ii::, . i l'-91 , \ o"o. ra\ ia u.ing diHerenr jpacin€.ur,{s(I 
,rpranr. 

( t:. /0 i,fid J0 .m , in rou" )U cm apdrl jb;nd th:t,uu 
. )r(ru $d\ nol srgnili.an.l) dtTeclcd b) lhc diffcrenl Dlanr

'ra.ins5. Itoue\er. rhe h ighe.r :ugar 1 ;<ld 
".rj .l i,'#,o'i':5,1-

franl spacrng.

, Hanna./zrl. IJqg6,.laled lhal J.) mJner prod-(Ior ot b..,1

lr,ll; 1,:l:,.* a-.rou .pacing increas<a r,,, ;! r, -o ., ". *.id\ rrnr spacrng trorn l0 lo 35 cnr. A,r) (t ol_. tl9q2 t u.rng J.fferenr
:"^" ^lgt"g. 

ri. 't{_r. l5 ond 60,m a. *ett a. trirt ,pa.ins i/: iu. i.
::".:""^:, :, rouo0 lnar \ucru,c and pur;rJ conlen!. significflnrj\-.'.:."*" .: ro$ spicrnS ,ncRa\cd. shile hirt rpacinp had nostgu|caot ellect on such trait.

. _ 
(-al,mdrci ./_a.. rJqsgrrcpufledrhalplanrdcn.ir\ 

al hane.rrdnLlrd bct$Len 4q.500 anJ 124.50t, haon arerage Jci.n,iurg on
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initial cstablishment, intra row spacing and thinning.
With icsp€ct to potassium fertiiiz-ation. thc revier of

lherature rcvealed that qualio , root and sugar yields .esponded
positivel) io K applicatior .

Ll-Hawary (1994) showed that thc avcrage of .oot length,
root fresh rl,eigk , sucrcse percenlages as $ell as root and sugar
yields ( iorfed.) *erc ircreased significantly with inoreasing
polassium |rtilization up to ?2 kg Mbd.

Ramadan. (1997) rcvcalcd that inoreasirg polassium mtc up
to 72 kg/fed/ favoured beel grot th in terms of root weight, imp.oved
qua1iry in temrs oI sucfosc. purity and sugar yicld. iowqred
impurities and increased yiclds of. shoots, rools and sugar per feddan-

Sarhaa (1998) in Egypt usirg dilGrcnt rates ofpotassium
\i7. 12- 24 and 48 kg/fed., found that application of 48 kg Med.
increased leaf area, root \{'eighi and root diameter, produced thc
highest yields of roots- tops and sugarpcr fgd. Sucrose and puri!)
percentages were not significantly alTecled by K le!e]s.

'Ihe prcsent study *,as ccnductcd to investigale thc
interaclion eifecl of sowing da1e, hiil spacings and potassinm

leni,izarrun un.ugar becr ) ield and quaiit).

2.M-{Tf, RIAI,S AND METHODS

Two tield experiments were carricd out atthe Ag cultuml
Experjmental and Research Cenler, laculty ot Agricultlro. Cairo
Universit-v. Giza, Eg}?t durirg 1995,/96 and 1996/97 seasons to in!e-
stigatc the effects of sowing date, hill spacings and potassium

lirtiliTation on yield and qualiq of srgat beet ( BetaeulgarisL.)
Varicq " Top"-

The soil type for the e\perimentai site '!las clay loa& (Table 1).

Table (l) Ite.hanical and chemical analysis of loil ,t tle etperimefltal site for
199s/96and

Mcchanical Chemicrl Availsble
Sile/o

l
oM% N K

1995/96 l8l 23.4 38.4 30 19 48 16l :169 7.3

1996/97 3'.7 _2 24.6 38.2 3_2 t.7 4t 14.0 361 1.9
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A sub-sub plot design \rith four replications was useil in both.ca\uns. ltrr souints d te occupred rhL inainplorst 2lO"t.uua t:\^t..n l9q:go and 2l Ocr. nd ,) \ut. ;n Oo6o,.sgg*6..,
seeds 

. 
were planted in hills at 1 5.20 and 25 cm apu.t ln th" .ut-- pf oir.

Pora,sium $a. applied betbrc planring ar rare. o.24 and 48 K O
Kg/ted. in the.ub- sub plor. Fach suh- sub.plot.oo.i.r.o.i o
rorvs, 50 cm between ro*s and3.5mlong(plotarlal0.5mr)_

Other macro - fertilizanion was applied in both experiments;
otosphuru:^r,'0.ie. P)O. fed., :,as applied betore ptr";,rg.;hi[
rinogen 480 kg \ tbd. r uas applied in rso equal dosec . lhe fi;sr aher
40 da),6 from planring and the second at 80 days aller pianiing.

The experiments were harvesred at 19S ani 200 diys after
sowing in the flist and second seasons, respeciivcly. A randonr
sample of five roots at harvcst was taten from cacL suUout pl,,ti.,
dctermin. roor. len$h. diameler and seigt,r otun, er r,u.r.,i. ftuni.rl lour tsuarded rc$rl')reachrrertrnenr $creuprool.CdIo toppcd
tc determine root yield. top yield and sugar yi.id. ' '

- Tolal .olublerolrd.rl 5.\.o0rua.,med.urcd\!ith"hcnd
rcierdcLumctcr. Srcro.e conrenl *rs dererm-n<o b) using
saccharomcter according to t,e Docte (1927).

Data collected lioln both seasons \r,ere statisticallv analvzed
"Lcord'nt' lo :nedecor and r mhran t lqo .I,

^ ^-. l*o^,r"1,: mcdn\ $erc compared b) u,rng L \.D reil ai(r'r) le\el ,'l probabiliq according to \\allerand Dunr,n1.96o1.

3.RISUI,TS AND DISCUSSION

3.1. Root characters
J.l.l.Root leDgrh. iliameter. weight aod roovrop ratio
, Re,ul15 in l"ble. l2 anrl .rr indicaLeci ihal a,.erages ol.R,or
eng1h. diamcrer and uerghl or lhc irdir idual roor r,er..iinilicanrq

:-e::ele9 
as "ou inC dare.uar detayej i^ Uorf, .eu,o,.. Soi irg.ug"'r-

lreet 
-durrnF 

Oct. te.ukcd In thc highesl meanr ot.oor t.ngtr r:l.t
:19 

2lJ cm) , diameter /9.1 and 9.0 cm ) and root weigtlZed ana
690 g/plant) in both seasons. resocctii/eh,.

. The iorest means of these tr;its Bere obtained fiom beetplanlc .utrn al \o\ fhc5e fnding. are in ugrcemcrr with lhu\c
uhla,ncd hJ Han,ra./aI I loEXr. i I ka.:ab1 and I eilah( togl,ard
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Bada\,,i si al., (1995) . They lound thar sowing sugar beet during
Oct. markedly increased rool diameter. length and weight than
so\ring duringNov.

Hill spacings had a signiicant eft'ects on root charactcrs:
length. diameter and weighl in both seasons. Data indicated that
increasing the distances \rithin the rows from 15 ro 25 cm increased
root chamcters in terms of length, diameter and weight in both
seasons. Sowing suqarbeea at 25 cm betwccn plants produced large
size root lenglh, dia eter and *eight in the two seasons.

On the other hand. decreasing the distance betweco piants to
15 cm resulted in the brvest means of root lefigth, diameter and
!!eighr in both seasons.

Tlre same resuhs tvere recordcd by Mahmoud et al., ( 1990)^
El-Kassab), and Leilah (1992)and Assey et al., {1992).

Results in lables (:,3) revealed thai rcot characlel'S wer€
significantly affected b) K mtes. A gradilal irlcrease in root length.
dram<t.r and ueight ue|( relordcd as k ratc incre.rseJ up to 48 {.O
kt Icd.

Simila. .esu,ts \r,ere obtained by Kandil (1985). El Ha\rar]
(199'1) Ranadan (1997) al]d Sarhan (1998).

As shown in Table (3) rool / rop ratio did not show qreat
Jrl'lbrence. a.Jording r,, ,o\1ing dare. Regard;ng ro hil, ,paeirrg
efitcts data revealed that root.1 top ratio tcnded to dccrease with
ircreasing the distance betlt.cen beet planls from l5 to 25 cm. in the

Ihe disunce :0 cin benveen beet plants gave the highest
\alues liom.oot'top ratio (3.81) in thc second season.

Thesc results agee \\ith rhose obtainded by panje and Gili
(196;). and Hassanin (1991). Also. rhe rerulrs indicated thar roo,
lop ratiLr !!as signilica.tl_,- afi'ected bl, K rates in both seasons.
Root/top mlio was gmduaill increascd with inqeasing K rates. The
highe$ rcot /rop rarios(i.19aod3.5,1) were oblained wirh 48 KrO
Kg/fcd. Simiiar t-lrding was obtained by Sun e/d1, (1994). Thel
.eporled thal KrO increased fte distribution of dry matter 1() roots
and improved the rutio olroot: shoot and suga! content.

A significant interactioo berween sowing date and hill spacing
was found in root lcngth in both seasons and in root diameter and
weight fu the fiISt seasoi).
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Tablc (2):Rooi length nnd djameier of sugar beet ts ,flectcd bv
-o$'ing Lj: r hiU .prcine r0d l)orasiurn t.crnli/ari,rn r;
1995/96 and 1996,97 \easons

1995/95
Hin spacing (cm)

Iqo lrye]

Kafed.

Ocr

length

Oci.

197
20_3

23 1

2t.9
20.8
23.\
23.9
22_6

23 _5

25.3
25.8
24.9
231

Oct. Nov

l5
0

24
4E

0

24
48

0
24
48

20

25

t9 i0
20 i0
21_04

20.10
20.50
22.55
22.80
2t.90
2110
24.88
25.50
2420
2214

1t790

lrses
2A 17

lrqoo
lzrso
lzzq

23 90
23 oO

22 05

24 t5
25 10

23.70
2t 90

S

'1_6

83
86
8.1

89
93
95
92
94
99
I0.1
98
91

79
8.0
8.1

8.0

83
8.4
8.5

8.4
8.8

9.2

9.1
9.1

8.5

l7 _6

20.I
2.1 1

i9.6
2A_6

22-9
23.9
22_5

22_2

246
25.A

239
270

7.9

8.1

87
33
8.9

9.1

9_6

9.2

9\
96
r02
96
90

78
80
E2
80
8.4
87
8.9
8.?
8.8

9{

9l
8.6

N

K le'.,el :4
Ks/fed .18

20 40
22 tA
2i 40

205
22
230

87
9.1

94

83
8.5

8.7

214
236
244

241
225
233

86
90
9.5

8l
86
90

L.S D. ai 0 05 for

Hill sp&irg

K rare

sxH

HXK
SXHXK

0.3

0(

08

t'1

6

i3

7

0.
0{

0i

t5

)9

!I

0.

0.:

l.l

8

i7

t5

0.1

0l

0l

9

0
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'l tlble (3): Roor \yeiglt ind root r top ratio o{ sugar beet as affected by
ror1inq dale, hitl spacing and potassium fertilizrtion in
1995196 rnd 1996/9? seasons.

t995/96 rq96/97

iil spaciLq {cm)

LO level

Ksfed.

Oct Nov

li

20

25

0
?4
48

0

24
48

0

24
48

iMem

651

739
172
721
'125

760
808
764
795
817
850
821
'764

59s
619
6i6
616
678
113
"t51

726
729
786
821
719
701

:t 19

3 2',7

I .18

i.09
3-23
3.15
t. t6
2..39

2.82
2.16

l0i

3_23

326
1.35

328
3.01

160
3.53

1.38
2-66

2-AO

2-94
2-80
i.i5

is

546
586
656
596
652
686
'755

698
75i
776
800
775

514
59J
62.4

578
616
650

654
't21
751
'76-1

748
660

2.66
z.9o
324
293
1.58
1.88
4.29
1.92
2.8i
?-93
r.00
2.9t
).25

2-64
3.14
J 6I
3i3
r 16
la5

r1:
ion
)12

I ;;;
t---
sSisificance \ N

Mean for 0

K. ldel 24

iz3
'712

810

661

716

7i9

z_89

t.l I

3.10

2.t3

-1 L7

I l9

550

681

'737

617

667

696

3.02

1.24

2.76

ll9
357

L S D at 0.05 for

Itrl spacjng

K rate

S XH
S XK
HXK

S XHXK

2:

1(

1'

2t

i0
).0

t.0

t.0

0.

0

2t

12

1t

1:

2:

1.0

1.0

l0

0.

0

0.

0.1

i9

l8

l4

z0
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'Ihe ffeatmcnt 25 cm between bcet planrs and so.i\r at Oct.
resulted in the highest mcans ofroot lengrh (24.2 cm) roor diameter
(9.8 cm) and rcot weighi (82i g/plant) in the lirst season (Tablc 4i.

The intel3clion bet\r'een sowing date and poiassium ratc had
a signilicanl effecl on rool diameter in ah€ jir$ season.

Conceming rhe interaction bctwee. hill spaci[g ,\ Krate.
siErificant cffects were obtained on root diamerer, ioot rvcight
g/planl and root /top ratio in the second season. (l able 5).

Table (4): Root letrgth, diametcr and .ileight of sugarbeet as
affeclcd b) the interr(rioD b€r\r(co sorring date aod
hitl s in 1995/96 season.

Itin sle.ing (cr)
l5 252n

Oct.
Nov.

L.S.D at 0.05

Nov
l S.D at 0.05

Oct.
No!.

L.S.D at 0.05

Root length (cml
?l.9 24_2
2i.0 z3.j
0.61

Root diameter
9.2 9.8
84 \)1

0.21
Rool weisht q/plaut

'761 8l I'71.6 119
i2.8

20.t
r9.0

8.1

8.0

721
616

The highest means ofrcor diameter ( t0.1cm) and rooi weighl
(781) \ere recorded lvith lscm distance btilveen beetDlants;d

irl, 18Rr'K! t'ed.. \hcrea, rh< jllghesr roor rop rafio qaj (,hlaiaeJ
l;.,m :0 cm \ill ,Daiint, \"ilr,thclrrreclet<t.ot l.\ rate!

Root weight and root length wcre significanth.afl.ccred bv the
;n'erd(tion among r.r< rhree main fa(tcr. in tlr, irrr..r.o.. nn.
lredrmenl 2<.m her$een bcerplanrcgi\elhL hr_hi\l mcdn,ut r,,or
Jc,rurh dnd qei$ht u jrh 48 \ U kgte,l rrd .os n ar Ocl.

Also , the interaction b€tween sowjng date X hill spacing X
K.ratc had a significaflt elTeci on root/top ratio in the sccond' seasJn_
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Table (9: Root diameter, root w€ight,nd root / top rstio itr s[gar t€etas
sffect€d by the inteBctiotr beiw€en hilt spacing XKrat€in
1996 / 97 se{on.

The treatmcnts :0 cm bet|ecn beei plants \aith 2,1 or 48 KrO
I(gled. gave the highe$ values ofrooi/$p ralio as mmpared rvith 1j
or :5 cm hill spacings under the nvo so\'ring datcs in the second

3.3 Top ]ield (Uf€d.)
Data in lahle (6) indicaied ihat sowing Cates exiibited

si8nificant eflects on top yield in both seasons. Delaying plantiig
date decreased top yield by 0.67 ,fed . in the I l aod 0.43 t/fed. in
tlre 2nd seasoos respecijvely. The present rcsulls agree wjth those
obtained by Dillon and Schmohll (1971).

Data in -l able (6) rcvcaled that top yield (trfed.) was
s ignifiuantly affecled by hill spacing in both seasons.

The highesl rop yield (8.63 and 7.81 t/fed) \rere recorded
\^,,ith 25 cm distaDce between beet plants. On the otherhand, the
d istance l5 cm belw. een plants gave the lo$esi rop yield t/ibd (6.50
and 6.18 t/fed.) Such effacts maybe due to the wide spacing that
enabled the sugarboet plani to use lhe e\.fomental t'actors, light. COI

itl spacjng K2O kg / fed.

o 24 ,t8

15

)a
25

L.S.D ai 0.05 level

t5
20
25

L-S.D ar 0.05 level

l5
20
25

L.S-D a10.05 Ieyel

Root dincter {cm)
,..8 8.I 8.4
8.6 8.9 9.3
9.0 9.3 10.1

0.t 8

Root wcisht q/nlant
530 591 640
614 668 726
736 166 783

22.6
Root / top ratio

2.65 3.02 1.13
3 37 392 4.t:
2_64 3.01 3.06

0.11
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::d.,llli9lg, "l,L nsl capaciq and rhar uas crear fio.r' rhe 5uperior
lop ) tclcl ol the louer densil) r 25 X 50 cml.

_ ._ --Our 
results are in agreement with those ohtlined by Assey e/.,1 rlqa2) and Vahnoud .,dt (lqAo/and Ha.,aninrtdql, r;^,

retoneJ lhar 20cm di.Lan.e ben_reen hrtf,gurerhe lrig,s.l r,.p );,rli$her plaflrs \rere grd\\rn at u rdcr _pacingj berucenani"i,h,,; ..,;r.
Potd.\rum I'enit;zarion evribired siglifi.anr etTe.r. on ,op yi.ta L fej.rn holh seaso'1s. .\ graduzl irrcrea:e inrup-rierduasrecor,JedasK
rare in(rea.eo. \imilar tloJinp. uerc *-.u.i t, ff-ur""" iiooll.
Rarnaddn (19q7) and Sarban (19q8)

^ In the first season, the interaction between the three mainlaclor. on rop ) ield ( L/fed. I sa. signifi canl fh< rnLeracrion ben,een
nrrr <pacing and K rale( t{as sipnificanl 

"jthre.nectro luf \i(lci
Uted. tn the second scason

Ihc highest rop yicld (8.68 /fed.) was obtained fiom 25 cmhill spacjng with.18 KrO k!y'fed. and sown in Oct.

3..l.Root yield, Ufed
Ddla I'rc.enled iIl Iabl( rol indjlaled thal dir,<rer)ccj

ner$een ptanlrnn date":n r,.or\icld I fed. ucre in.ignificant ,n bo,h
seasons. Delayed planting date decrcasea .oot y;etaiy t.O: trfea. inthe lst season and i.53 ,tbd. in thc 2nd season. Similar rcsL ts arc in

lT:ll ",',n rhose reponedr) Badawi et at..rtqq5,t auerr ro,r),
and Ramadan and Hass.nLt (l g9q)

Significant diflerelces between hill spacings rlere detccted inroot yield in both seasons The dillirences irl riot,vield behveen ,5c-r "nd :0 Lm planl .par ing uere abo"r 2 -i8 I dnd J.i8 I fcJ. in rh<lrrrt and. second \ea\orr.. re\pectirel). Decrea\rng rhc dtstance
ocl$ecD bect plants liom 20 lo, 5 decrea.ed ro,r 1,ei br .r 5- r lcd
in the I sl season and 7.56 tfed in the 2nd season, resepctively.

. Sim:lar result. werc obtajneo by A\se) er dl. I Ioq2]. l.FKasab] and I eilair { I.}q2,. ( aLmakci rr di.. r tqq8) onO Ha,sanin d,
Ramadan (1999).

. __ Polassium ftrtiiir?tion exiibited signifioant effecr on roor
lieldt-in hoth sea\on5 Rooi Jield. increa,cd as K rales in..rea"edln'm O Io 48 k O Kg t(d. Such incrca(( $as..2t and 0.48 I red inthe lst and the 2nd seasons, respectively. I his trend is nr goJ



Tnble 16): Top 
"yield 

and root vield 0lsuqir beer rs rffected bv !o\rinq
date. hill spacins r d ilorassium fertilizatiotr in 1995/96 a d
i996197 sexsons.

t9s6/97
Itill spacins (cn)

llrle.l TI
Oct.

yield Top Feid
Tfed. T/fed

qo level

Kdfed.

Oct Nov. Oct \ov

0
15 24

48

0
7A 24

48

0

25 24
48

Mean

61i

1)2

?48

814
tt 12

879
911

802

5 9l
6 i,!
7 i3

7 9l
i52
770
E:3
E60
818
il5

t9 59
2i 80
2413
21.84
23.14
27.86
28 t2
26 3i
20 80

24 76

26 85

24 11

24 t2

18.5i
20.85
2a -t9
20.86
2l 58
26 85
27.95
25_45

20-52
2i.03
25.29
22-94
2i.09

s

6.11
6.34
653
632
6.75
1.07
'1 40
707
749
821
868
8.i3
717

593
5 9l
6.21
603
6.48
671
694
671
101
7.51

195
749
674

16.31

lE.4l
2t 15

tE 63

24.17
27 4A

31-14
27.80
21.06
24.09
26.07
23.74
23.39

15.70
t8 54
22.51

18.92
20.50
26.53
27 6r
24 88

t7 32
23 18

217a
21 86

sSignifi.mce
Level

N

Mean lor 0

K. rate 24

Kdf€d. 48

145

8.02

8.59

6.&',|

7)6

781

24.8i

26 3',7

:0 2i

:l i8
:5 18

6.78

7 -21

7.53

6.47

611

705

2.0.52

26 32

17 84

22.15

24.99

L.S.D. at 0 05 for

Hi spacing

(. rate

SXH
S XK
HXK

SXIIXK

0.

0.

0:

l5

l7

1.

0

0

t7

i;

91

0,1

0.

;

26

t0

11

I

0

I

0

0

I

)7

t5

52

t9

)i
l8
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ageement with the findings oI Kamei e, al, (1979), Orlovius
(198a). Kandil (1985), El-Hawary (1994) and Sarhan (1998).

Sowing date X hill spacing interaciion had a significanr effect
on rcot yield (t/fcd.) in the second season. (Table 7).

The highest root yield was obtained Iiom 20 cm hill spacjng

and sown in October.
The ;nteraction betpeen hill spacing X K rale had a

sigDificafi effect on root yield in both scasons. Also, the interaction
betwecn sowing date X hill spacing X K rate in the second scason

had a significant effect on.oot yield- (lables 6,7 and 8).

Table (7): Root ,ield (to led.) as afiEled br soBing dtte X hill
spscing, is w€ll ts sorring dlte x K rrie iI 1996 / 9?

15 20 2i 24 48

irJ 63
18.92

27.80
24 88

2314
21.74

2A 52 23.33
22.75

26.32
24 99

L S.Da10.05 1.52 0?9

Table (8):Root yield (t/ l€d.) s3 afiected by EiI specirg X K rate in
1995 / 96 snd 19!)6 / 97 seasons.

Hillsprcirg K. rate 1995196

24 r8 o 24 48

l5
2A

25

19.0,
2216
2t 66

2l l3
21 )6
23 89

2t 66

16 01

r6 0l
12.33
19 19

i8.48
27 00

23.6,1

21.83
29.r,8

L.S.D a10.05 0.91 o.9'l

It1 both scasons the highest rool yield resulted from 20cm
distarce between beet F,lants recciving 48 KrO Kg/fed. and sown in

Ociober-

3.5. Root quatity (total soluble solids' turGe tnd purity percentages)

Data in (Tables, 9 and 10) Ievealed that delaying sowing

Iiom Oct. to Noy. had a sigoificant effeat on sucrose percentagp only
i]t the fust season, whereas total sotuble solids a$d pudty
percentages were trot aflected with sowing dates in both seasons.

Sowing on Oct. gave the highest value ofsucrose (16.50%) as

compared with sowing on in Nov. oDly itr the fitst season.
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Txblc (9): Total solublc solids (T-S.S%) lrnd p rit-! percentag€! o[

iugar beet ,s aff€tred bv sowing date. hill spacing and

potissium fertilization in 1995/96 and I996/9i seisons'

995'96

T,S-S T.S.S
%

?un!

K-O lwel
Ke/fed

Oci Nov Ocr O.t Nor

l5

20

Mezn

25

0
24
48

0

24
48

0

24
43

22 55

?2.13
21.i5
22-OA

?2 50
22.18
2\ 20
22.C5

22.!45

12.03
2t.40
?2-21
22-01

21.53

21.85
2t.5i
2t 91

22.38
lr .15

22 08

t228i

;;,;;
I n.46

l
ts

73.8
75.7
79.0
i6.2
12.4
73.4
'77.7

,.4 6
'72 A

T-9
765
74.r
'75 0

73i
758
170
i54
727
729
76:

trortrr0
lrut
lzrq
1rt
I
{S

205
206
205
20.5
21.0
21.1
21.1
21.1

2t.6
2t.6
21,.6

216
21 \

2t2
20.:l
244
20-i
20-l
20.1
20.8
aol
,t 0

lt.tz
lzrr
lzrr

l
is

800
800
80.0
80.0
76.0
77.0
77.4
76.1
740
tu.4

T-7
TA

81.0
81.0
81 0
8t 0

79.0
79.0
790
790
760

I 761

I zr.o

l
{SSisnificdce

Mean for 0

K. flre 24

Ks/fed 48

21.!5

22.0i

22 A4

2197

22 A8

22 46

'72 9

7',7 1

'12_8

732

16.9

20.8

20.9

20.9

246

2t.7

207

78.1

7',7 I
1 )'.9

19.1

'la.1

78_1

L.S.D. a.0.05 for

Hiil spacing

SXH

SXK
HXK

SXHXK

0-25

a2

.03

42 r.9
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Table (10) : Sucmse percentage and sugar yield of sugar beet as
affected by sowing datg hill spachg add potassium
fertilizstion iu 1995D6 atrd 1996/97 seqsons-

1995/9-4 199bi97
Hil spacas lcn) Suea

TI
r }1eld susdield

T/fed
K,O level

Kdfed
Oct. Oct Nov.

l5

2A

?5

0

24
48

0

24
4S

0
?4
46

t6 6
16.8

16_9

16.8

!64
16.4

16 5

16.4

r6.t
i63
16_1

163
16.5

16:
t6 i
i6 5

r6 5

I'i 3

t6l
l5 :l
l5l
16 i
16 i
t6l
l6.l
i6l

3-25
366
408
3.66
3-'19

457
4.&
4.33
3.35
401
4.44
3.9i
397

a44

l3 52

i1::
.1 15

i.li:r
) .11

407

a t,1

164
164
164
164
16.1

16_2

\6.2
16.2

15.9

t5 9

15.9

15.'
16_2

1164
l164
lrb5
116.4
l6.l

lrr.:
i r6.i

t6 t
lroz

16.1

16.3

IS

2.68
3.02
3.74
306
389
4_45

5.14

4_49

3.35
3-8r'

4.15
378
3.7E

|25-l
lroa

l:l
I ^;;
l4l0

279
3.73
402
3.51

3.i6

Sisnificance
Level

l\ \ \

Mean fo. 0

K rare 24

Ks/fed 48

t6 4

16.5

16.6

l6.l
t6l
16.,1

3.46

4.09

4_3 7

3.29

384

417

16l

16.2

16:

16_2

t6.2

163

I3l
377

4.26

290

3.',/0

4.08

Hill spacirs

s xIJ
sxK
EXtr

SXHXK

0l
0.(

t0

)5

0.:

0l

;

]0

)9

t6

0

0

0.r

;;

05

c4

t8

l6

0.

0.

0

0.

0_

0.

).1

ti
l
6

ti
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These tindings are in agreemenl wjth thosc obtained hv
{nalogide( rlq_qr and \1M;n e/.r1. trq82}reponed that suga'-
coDtent and juice purity were nor significantly affected by dat;f

The distance 15 cm between teet plants resuked in the
hirhesr nrean. ot sucroic ot iO.8xnd l6.10"a.comoaredwirh20or
25 .m hill :parrnes in bofi s(:r.ofl5. respecri\'elv. \ignificanl
increase in sucrose o% resulted iom i5 X 50 cm plant spaciri. Aiso.
l5 cm disrance between hills produced the highest v;lues olpuritv
perccnlages in bolh sea-sons, .espectivcly Simitar results weri
obtained by Cakmakci et al.. (]9ga).

Contrary trend was obtaincd by Kanrel er u/,(1981) and
Assey st da, (t992) using diflereDl row spacings, viz 30.45 and 60
.m, as q,ell as, hill spacing, viz 10, 15. 20 and 25 cm. found rhai
sucrose and purity percentagcs significanrly decreased as roq
spacing increased while hill spacing had no significant effeot on such
fiait.

Sucrose and total soluble solids were significaorly atTecled
by K ratcs in bolh seasons and pudi\, oory in thc first scason. l.he
role ofpotassium in improving beet quality \\as rcported by Zridan
et al. {1981\.

,. _ln.t. second season. sucrose percentage was signlficantly
allected lvidr the irreracrion be&\een planting date X hill spocing.

The highest suc.ose 9/o was obtaincd with l5 cm, and so-wn in(kt. or_ Nov. The interaction between planting dare X hill spacing X
K rale had a significant effect on sucrose perccntage inihe sccond
season. \\'hercas 15 cm between beet plalts , 4g KrO kdfed. and
.o$lring rn \.\ resulted in rhe highest ralue 

^lsucrose p-ercenteg<
(r 6.5).

3.6.Suagr yield (ton/fed.)
As sho\ur iD Table (10) the dillclences between Oct aDd Nov

sowing dates in sugaryield did nor reach to a sigrificant level in both
seasons- Delayirg sowing {iom Oct. to Nov. decrcased sugar }ieldby 0.21 tfed. in rhe Ist season and o.22r[ed in the 2n-d scason
respectivcl). These findings agrcc ri,ith those obtained bv Lauer
r lqo5 '- Aza4 i lo98 r and Ramadan & I la\-anin (tqoq).



Sugaryield (t/fed.) was significamly allicted by hilJ spacing in
the t\lo seasons. The distancc 20cm b€tween beet plants outyielded
the other hill spacings 15 or 25 cm in suga.yield(4.16 and 4.2j
t/fed) in the l$ and the 2nd seasons, .especiively. Such incrcase in
sugar yicld may be due to suitablc enl ironmental conditiofls hence
increase root chamcters in tems ofroot weight with suitable size and
iDcrease in root )ield. as \lell as sucrose % and that was clear liom
the superior 20 X 50 cm plam spacing in root and suga, yields in thc

Differences between 25 and 15 cm plant spacings in sugar
lield werc 0.33 and 0.56 r/fed. in the lst and the 2 nd seasons-
re.pecrrrell. ll-e result. are in harmon) $ilh lllose ublaiord b\
\krace! ,1070, Y,Jnlr dnd \mith 1tag7) and CaLmatci cr r/..
(re98).

Sugar yicld difiirred significantly with K iares in both
seasons. Potassium application increased sugar ],ield liom 3.3g to
4.27 tfed. and fiom 3.11 to 1.17 Xfcd. ;n the I st and the2nd
scasons. respectivelv.

]'his cffecr might ha\e been dueto improvingjuice qualit)
(sucrose and purity percenlages) as c result of incrcasing K.

Similar findings *ere.cported by Kandil (1985). ElHawa.
, lqs4, and 5arhcn { lqgE,. Ihe inreracrion bet$een planrmg Jate iK ratc was significant with respect to sugal ],ield in the second

Also, the inleraction befiveen hjll spaoing X K rates was
significant in both seasons. (Table 1l ).

Irbi. (ll)Sug!.licrd (r/acn.) as ltleclld bt hi[ sp.cingX Krattin 1995D6 snd 1996D7

Ilill spacing 20 cm wirh 48 &O Kyfed. produced rhe highest
sugaryicld i./fed. in the t\ro seasons.

The interaction between planting date X hill spacinS X K rate
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was significant in the second season. Hill spacing 20 cm wti 48

KrO Ke/fed. and sowing in Oot. gave the highcst sugatyicld (5 14

t/t'ed.) in the second season. ( Table 10).
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