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ABSTRACT

Two field experiments were conducted at Mallawi Agric. Res. Station during two
successive seasons of 2002/2003 and 2003/2004 to study the effect of ridges
width (60 and 120 cm) different planting densities of onion (33 and 66%) on the root
and bulb yields of sugar beet and onion . The experimental design was split plots
with four replications. The important resuits could be summarized as follow:-

Yield and yield components of sugar beet were higher when grown on narrow

ridges (60 cm) than under wide ridges (120cm).yield and its components of onion
were higher under wide rides than those grown on narrow ridges . :
\ The reduction in intercropped sugar beet yield with high onion population
" density (66.6%) were higher than with low population density (33.3%).The reduction
percentage were 16.6 and 35.8% for root diameter,23.2 and 40% for root weight as
well as 12.0 and 31.8% for root yield/fed .Bulb diameter and bulb weight of onion
were higher under low density than high onion density, while bulb yield was reduced
under low onion density .

The highest value for L.E.R was 1.46 when intercropped on wide ridges with
high onion population density, While the total in come reached to 4316.5 L.E when
intercropped with low onion density on narrow ridges. '

1t can be concluded that intercropping sugar beet (100% density) with low
onion density (33%) on narrow ridges (60 cm) could be recommended which
increased econcmic income (13.46%) per unit arua without effect on the quality and
productivity of sugar beet .

INTRODUCTION

The cultivated area in ancunt valley is limited and the except food
production of the newly reclaimed area will not meet the needs of the
increasing popuiation, therefore, intercropping may considered one of the
most effective method foliowed in Egypt to investemate the limite cultivated
lands. Because sugar beet takes long time in the field, about 5-6 months,
which requires farmers to look for crops to grow with sugar beet without
reducing its final yield.

Several investigators concluded that the final yield and yield
components of sugar beet under intercropping condition due to, more factors,
i.e. cropping systems, density of the intercropped et af crops, fertilizer, etc..
Abou keraisha et al (1991) Amer et a/(1997), Maria et af (2000), ,
Saleh,(2003), Farghaly et al (2003), Mare, (2004) and Ismail et af (2005) they
indicated that monocuiture gave the highest values of yield and its
components of sugare beet as compared with intercropping other crops.
Abou-Keraisha, et al (1991) domonstrated that yield and yield componts of
fodderbeet grown on the same ridge with faba been comparatively less than
those grown on sole ridges EL-Habbak et al (1993) showed that bulb
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diameter and bulb weight were decreased at the highest of onion plant
density and increased at low onion density under intercropping condiction
Amer ef al.1997 show that intercropping reduced. significantly beet root and
sugar yield/fed; The decrease percentage in yield due to intercropping was
26.8 and 17.2% for root yields and 25.8 and 21.5% for sugar yield/fed in first
and second season respectively.

Metwally et al,(1997) indicated that intercropping system of 3 faba
been : 2 fodder beet significantly increased root length, root diameter,
number of leaves as well as root and top yields/fad than the other two
systems(4:2 and 5:2). Besheit et al (2002) found that the highest beet quality
and productivity were obtained from beet planted on 100cm ridge width and
intercropped with two onion rows, while intercropping onion on the other side
of beet ridge 50 cm width was high and negatively affected sugar beet quality
and productivity .Toaima et al (2001) and Farghaly et al (2003) found that
intercropped suger beet with onion and garlic resulted in greatar yield, yield
components and quality of sugar beet as well as competition relationships.
Also, sowing in ridges 120 cm wide gave higher values of the same traits
than those of ridges 60 cm wide. Onion in pure stand or intercropped grown
on wide ridge(120 cm) gave higher values than on ridges 60 and 80 cm width
. While, Saleh (2003) found that intercropping onion with sugar beet at 60 cm
ridge width gave higher yield, yield components and chemical analysis
(sucrose percentage, total soluble percentage sugar yield ) of sugar beet
than those of sole cropping or intercropping with onion ridges 120 cm wide
.Onion grown in ridges 120 cm had yield and yield components than that
obtained by ridges 60 cm width.

Marey,(2004),recoded that the intercropping resulted in a significant
decrease in root length, root diameter , root weight and root yield/fed .Top
root and quality characters were higher when half beet ridges. Ismail et a/
(2005), found that root diomater , root weight, root yield/fed and quality traits
were maximized when more land space was left for faba bean.

MATERIALS AND METHODS

Two field experiments were carried out at Mallawi, Agriculure
Research Stattion ,Minia govemorate during two successive seasons
2002/2003 and 2003/2004 to study the effect of ridges width ( 60 and 120
cm) as well as the onion population densities (33.3 and 66.6 % of pure stand
Jon root and bulb yield of suger beet and onion under intercropping condition
The experimental design was split plots with four replications. The main
plots were arranged to the ridges width, and the sub plots were including
cropping system. The treatments used were:-

A - Ridges width:

1- Narrow ridges (60 cm) 2- Wide ridges (120 cm)
B-Cropping systems:
1-Pure stand

Sugar beet was planted on one side in the narrow ridges (60 cm) and on
the two sides in wide ridges (120 cm) in hills 25 cm apart (28000 plant/fed).
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Onion was transplanted on the two sides and the top of ridges (three rows) in
the narrow ridges or on the two sides and four rows on the top in wide ridges
(6 rows), 20 cm between rows and 10 cm between hills (21000 plant/fed) .

2- Sugar beet (100%) + Onion (33.3%)

Sugar beet was planted on one side in narrow ridges or on the two
sides in wide ridges in hills 25 cm apart while onion was transplants on the
other side of the row narrow ridges or on the top of the wide ridges of the two
rows in spaces 20 cm bzatween rows and 10 cm between hills .

3- Sugar beet (100% + Onion (66.6%)

Sugar beet was planted on one side in narrow ridges or on the two
sides in wide ridges in hills 25 cm while onion was transplanted on the other
side on two rows in narrow ridges or four rows on the top of wide ridges in
spaces 20 cm between rows and 10 cm between hills.

The plot area was 10.8 m? (3x 3.6 m) included 6 narrow ridges (60
cm) or 3 wide ridges (120 cm). The preceding crops was maize in the two
seasons. Sugar beet (c.v. Glora) planted in 10 and 15™ Oct ., onion (c.v. Giza
6) was transplanted in 25" and 28™ Nov. in the first and second seasons ;
respectivcly. Normal cultural practices were applied for the two crops under
study in pure stand or inter cropping as recommended .Nitrogen fertizer was
applied (100 kg N/fed) in form of urea (46%N),in three equal doses; the first
one was applied during sugar beet plating, the second was after sugar beet
thinning and onion planting, and the third one was after month Phosphate
fertilizer was applied in the form of caisium super phosphate (15.5% P,0s) at
the rate of 30 kg P,Os/fed at seed bed preparation. Potassium fertilizer was
appliced as potassium sulphate (48 K,Os) at the rate of 24 kg K,O/fed with
the first N-dose .

Onion and sugar beet were harvested in 25" April , 22" May in the
first season and in 20" April, 23" May in second season respectively
At harvest, ten plants from each crop (beet and onion)were chosen randomly
to determine yield parametes .While the yield/fed was estimated from the
whole plot area in kg/plot and it was calculated as ton/fed.

Characters studied:

Onion : bulb diameter (cm), bulb weight (g) and balb yield per faddan (ton).
Sugar beet: top length(cm )top forag , vield/fed(ton), root length{(cm), root
diameter(cm),root weight(g), root yield/faddan(ton), Sucros % and sucros
yield(ton ).

Quality attributed: A sample 25 g of fresh weight from root of

sugar beet/ plant was taken from each treatmeat to determine the
following,characters:

Total soluble solid% ( T.S.S) using refractometer according to A.O.A.C.
(1984)and sucrose percentage using Saccharameer to Le- Doct,(1927).

3- Competitive relationships and Economical evajuation:
1- Land Equivalent Ratio (LER) was determined for sugar beet (Ls) Onion)
(Lo) according to Willey (1979)
LER=(Yso/Yss)+(Yos/Yoo)
Where :
Yso = Intercrop yield of sugar beet with onion.
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Yss = Pure stand of suger beet.
Yos = Intercrop yield of onion with sugrar beet.
Yoo = purstand yield of cnion
2- Relative Crowding Coefficient (K) as proposed by De Wit (1560) was

calculated as follows

R =Ks x Ko

Where:-
Ks=(Ysox2Z,% )/ (Yss~Ys0)xZ,%
Ko = ((Yos x 21 % ) / (Yoo — Yos ) x Z,%
Z:% = Sown proportion cf sugar beet with cnion
Z>% = Sown proportion ¢f cnion beet with beet

3- Aggressivity (Ag) was determind accerding to MC-Gilchrist (1574) as
follows:-

Agg = A1 - A2 for sugarbeet ¢« A2-A2fer onicn

As =[Ysol (Yss x Z2:%)] — [(Yos/ (Yoo % Z,%)]

A0 = [ Yoo/ (Yoo x Z3%)] -- [ Ysof (Yss % 2455)]

4- Economical Evalution :

it was cstimated by Egyiien pound (LE) according to Ministry of
Acrizuliural and land Reclamation Econemic Aficirs sector .

Tctalincome = Sugar Leet revenue + onion revenue
Where @ sugar beet revenu2 = suger beet yield (ton) x price of ton
(120 L),
Onicn revenue = bulb yield (fon) x (220 LE)
Staticz! analysis :
The collected data was statical analysis by th2 technique of analysis of

variance  for combined cxpenimont  cecording o Sncdecor  ond
{to comizare between meens

RESULTS AND DISCUSSION
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1- Sugar beet :
1-1-Lifect of wide of ridges onyicld and yield compenent of cugzarbee
Resuits in Tabtle 1. shew that cfiect of ridges width wzs not
sigriificant on most studied charactars in first and sccond ge2asons,while in
the average of two seascns cbscrvicd significant effect on &li characiers
except roct length and sucresis Hewever,these charactere were highsrwhen
sugar beet were grown cn narrcw ridges than wice ricges exgect root Izngth
and sucrese percentage. The increases in characters of sugar beet grown ¢n
narrow ridges were 2.0,8.6 and 5.3% for top length 6.0,15.6 and 7.2% fertap
yield 11.0,11.0 and 8.5% for roct veight, 7.9 , 3.6 &nd 8.1% for roct yield /ied
and 12.0 , 4.8 and 8.9% for sucrcs yield /fed cver those grown cn wide
ricges in first, second season and the averzge of the two szzasons
respectively. The increases in roct yicld/fed due to the incaases in yield
componets cheacters (roct length, root dizmeler and roct weight).These
results ere in harmony with those cttained by Tezime ¢! af (2001)znd Selzh
(2003).
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Table 1: Effect of ridge width of yield and yield components of sugar
beet {First, Second season and the average)
Characters| Top | Top Root Root | Root | Root SucrosePUcrose
Length|Forage| Length |Diameter{Weight| Yield o yietd

Treatments | (cm) | (ton) | (cm) {cm) (g} {ton) {ton)
Ridge width First Season
60 cm 3513 | 899 | 1578 1317 | 0.98 | 2848 | 16.44 | 4.66

120 cm 3483 | 842 15.24 12.27 095 }[26.36 | 16.24 4.18
L.S.D :5% N.S N.8 N.S N.S NS | 0.71 N.S 0.27
Second season
60 cm 37.44 | 9.22 14.77 14.56 1.04 12578 | 16.52 427
120 cm 3588 ] 7.97 15.36 12.71 0.95 | 2491 | 16.83 4.07
L.S.D :5% N.S N.S 0.32 0.81 N.S N.8 0.15 N.S
Average
60 cm 36.86 | 9.04 15.28 13.80 102 | 27.10 | 16.48 4.61
120 cm 35.33 | 8.42 15.33 12.62 095 |25.07 | 16.56 4.23
L.S.0 :5% 0.94 N.S N.S 0.71 N.S 1.40 N.S N.S

1-2- Effect of cropping systems

Results presented in Table 2 indicate that yield, yield components and
chemical characters of sugar beet were significantly effected by cropping
systems.

Table 2: Effect of cropping systems on yield and yield components of
sugar beet (First, Second season and average of the two

seasons)
Characters - - Root Sucrose
Top Top Root Root | Root {,,. :
Length| Forage |Length Diameter Weight Y":Ld/ SUC.;OSE y;::;!/
[Treatments (em) {ton) (em) (em) @ {ton) (ton)
irst Season
Solid 3525 | 1132 | 17.81 | 1400 | 1.30 3284 16.81 5.30

100% beet+ 33% onion | 38.50 | 9.15 | 1538 | 1360 | 0.92 {2931} 16.20 4.76
100% beet+66% onion | 24.00 S.65 | 13.35] 1058 | 066 |20.12] 16.01 3.20

L.S.D:5% 1.32 0.59 1.36 0.54 0.10 | 0.81 N.S 0.25
[Second season
fSolid 4400 | 11.42 { 17.42 | 18.05 1.2 128.23| 17.45 467
100% beet +33% onion [40.16 | 875 | 1533 | 13.18 | 0.89 |26.40] 16.60 4.23
1100% beet +66% onion [28.16 | 563 | 1243 | 967 0.80 21.53| 15.88 3.61
L.S.D:5% 247 1.07 0.77 0.65 006 | 148 0.29 0.33
verage
olid 43.33 | 11.32 | 17.23 | 16.02 | 1.25 |30.55] 17.16 5.24

100% beet +33% onion |39.33 | 9.36 1583 | 13.35 | 0.96 |26.88| 18.40 467
100% beet +66% onion [25.17 { 553 | 1284 | 10.27 | 0.75 120.83| 15.99 3.36
S.D :5% 6.19 0.43 0.85 0.38 006 (116 | 039 0.29

except sucrose% in first season. The results whowed that all studied
chracteres of sugar beet were more effected when intercropped onion
population density at 68.6% of solid as compared when density of onion was
33.3% of solid in first, second and average of the two seasons.The reduction
in characters of intercropped sugar beet with onion under both density 33.3
and 66.6% of pure stand onion was 9.0 and 39.5% for top length, 17.24 and
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51.2% for top forage yield,8.1 and 25.4% for root length, 16.6, and 35.8% for
root diameter,23.2 and 40% for root weight, 12.0, and 31.8% for root
yield/fed ,4.4 and 6.8% for sucras percentage and 10.8 and 35.8% for seed
yield/fed in average of the two seasons, respectively. The high reduction in
beet characters under high onion population dérisity due to the competition
between plants of sugar beet and onion was higher than with low onion
porulation density: These result is in agreement with that obtained by Amer
et al(1997)and Forghaly et al (2003) .

1-3- Effect of interaction on sugar beet :-

The interaction between ridges width and crppping systems (Table 3)
had significant effects on top length, top forge yield, root diameter; root
weight and root yield /fed only. (Average of two seasons.).The highest values
of top length and top forage yield were observed when sugar beet grown
pure stand on narrow ridges (60cm) followed by those grown on wide ridges
. not reached to significant different while the highest values of root diameter,
root weight and root yield/fed were observed when pure stand was grown on
wide ridges followed by those grown on narrow ridges., The lowest values of
top characters (top length, weight and forage yield/fed) were observed when
grown with hight onion density on narrow ridges while the lowest values for
root characters (root diameter weight and root yield/fed were observed vhen
grown with hight onion density on wide ridges. The results clear that sugar
beet grown on narrow ridges (60 cm) and intercropped with low onion
population density (one row on the other side) resulted in low reduction
percentage compared to high onion density.

Table 3: Effect of interaction (ridges width x cropping systems) on top
length, top forage, root diameter, Root wt, rot yield.
sucrose%,sucrose yield (average of the two seasons).

~ | Toplength Top Forage Root diameter Root wt
cm {ton) {cm) Q) -
| solid [one [two | solid | one two solid | one | two | solid | one |two

Ocm 43.67 1421725.83]| 11.35]/10.39 | 5.38 15.8 |13.67 [11.93 ]| 1.2 | 1.09 D.76
120cm_ 143.00 36.5125.5] 11.28] 8.33 568 ]16.23 /|13.03 | 86 [1.29 | 0.82 .73
.S.0 1.68 0.61 0.54 0.08

2- Onion :
2-1- Effectiof ridges width on onion

Results in Table 4 show effect of ridges width on onion characters
were significantly on bulb weight in first season and on bulb diameter and
bulb yield/fed in the average of the two seasons only. Onion characters
grown on wide ridges were higher than those grown on narrow ridges except
bulb weight in second season The increased percentage, were 8.8, 3.7 and
6.1% for bulb diameter, 20.0, 2.1 and 17.1% for bulb yield/fed in first, second
season and the average of the two season .The increased percentage of
bulb weight was 7.3 and 2.3% in the first season and the average of the two
season. The increased in onion characters under narrow ridges was high,
that may be due to higher competition between onion and sugar beet as
compared under wide ridges (120cm) Similar results were observed by Amer
et al (1997) Toaima et al (2001) .
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Table 4: Effect of ridge width of yield and yield components of onion
characters (the average of the two seasons).

Characters Diameter Weight Yield of
of bulb of bulb bulb/fad
Treatments (cm) (g) , _(ton)
First season
60 cm 4.51 107.44 4.50
120 cm 4.93 115.33 5.39
L.S.D :5% N.S 4.54 N.S
econd season
Ccm 5.33 118.44 4.83
120 cm 5.51 113.44 4.93
L.S.D :5% N.S N.S N.S
Average
60 cm 4.72 112.33 4.65
120 cm 5.42 115.00 5.45
L.S.0 :5% N.8 N.S 0.37

2.-2- Effect of cropping systems :-

Results in Table 5 clear that studied onion characters were significantly
afiected by cropping systems in first, second and the average of the two
seasons .The highest values of these characters was observed in pure stand
.Bulb dizimeter and bulb weight were higher under low onion population
density (33.3%) than under high density (66.6% pure stand).The reduction
percentage of intercropped bulb yield/fed was 52 and 25% in first season, 49
and 26% in second season and 54 and 30% in the average of the two
season under low and high onion population density respectively. as
compared to per stand.

The current data indiczated that the incresing in bulb weight under low
density could not compensate the reduction in number of plants/fed in
respect to bulb yield /fed compared with under high density (66.6%).The
reduction in intercropped onion yield is due to the reduction in the numbers of
plants/fed as compared to pure stand and for the severe competition
between beet and onion plants for light, water and nutritive elements These
results are in agreement with these obtained by EL-Habbak et al 1993 and
Sealeh 2003.

2-3-Effect the interaction :

Results in Tabie 5 includad the interaction effect between ridges width
and cropping system, was significant on the onion characters (bulb diameter,
bulb weight and bulb yield/fed) in both seasons and the average of the two
seasons. the highest values of these characters were recorded by grown
onion pure stand on narrow ridges (80cm), while the lowest values of bulb
diameter and bulb weight were obtained when grown two rows onion on
other side of beet narrow ridges. The lowest bulb yield was observed when
transplanted one row onion on the other side of narrowe beet ridges (60cm) .

4843



Nawer, F. R. et al.

Table 5: Effect cropping systems on yield and yield components of
onion characters (average of the two season)

~ Characters Diameter - Weigh Yield of

Treatments cfbulb {cm) of bul bulb/fad (ton)
First season
Solid 5.27 129.00 6.67
One row 4.72 106.50 3.16

OW rows 4.18 — 08.67 5.02
L.S.D :5% 0.38 4.28 1.25

econd season

olid 5.62 13317 ] 6.48
Tow rows 5.38 107.50 3.33
Four rcws - 5.27 10717 4.83 |
L.S.D :5% ~0.17 6.01 0.36
Average
Solid 5.17 130.91 7.03
One row/ 5.05 109.00 3.21

oW rows ~4.89 101.08 4.91
L.S.D :5% - 0.20 3.98 0.38
Table 6 Effect of interaction of wide ridges x cropping systems on yicld

and yield components of onion (Average of the two seasons).
‘Diameter of bulb Weight of bulb Yield of bulb /fed
G(Fm) Oni 0(9') Oni Ou9n) Oni
. nion [Onion . nion | Onion . nion [Onion
Solid| 33 39, | 66.6% | SO19 |33.3% | 66.6% | 59 | 33.3% |66.6%

B0 cm 505] 4.76 446 [135.60 |[101.67 | 89.83 | 7.23 | 2.83 | 3.80
120cm |5.30| 5.33 | 5.93 [195.33 [110.33 [102.3316.83 | 3.60 | 593
L.S.D:5% —0.29 5.63 0.54

3- competitive relation ships and Economical evaluation :-
3-1- Land Equivalent Ratio (LER)

Results presented in Table 6 showed the effect of inter cropping sugar
beet with onion on land equivalent ratio (LER). Land equivalent ratio values
was greater than one by intercropping sugar beet with onion (the avecrage of
the two season). Its cleared that the actual productivity was higher than
expected productivity .Inter cropping sugar beet with low onion population
density (33.3%)had the highest sugar beet relative yield (RYs) and the lowest
onion relative yield (RYo),while intercropping beet with high onion density
(66.6%) had the lowest beet relative (RYs) and highest onion relative yield
(RY0).

LER value in wide ridges was higher (1.38) than under narrow ridges
(1.29).Also, inter cropping sugar beet with high onion population densily
(66.6%) had the high LER values as compare those grown with low onion
density (33.3%).The highest values LER was observed by intercropping beet
with high onion population density ( 66.6%) on wide ridges (1.46), whiie the
lowest value was observed by intercropping beet with low onion density on
narrow ridges(1.25) This results was conceived by Farghely et al (2003) and
Ismail (2008).

3-2- Relative Crowding Coefficient (k) :

If a species has Relative crowding coefficient (K) less than equal to
greater the one this means that it produced less yield, the same yield or more
yield than expected, respectively ....
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Rsults in Table 8 show that Relative crowding coefficient for beth crops

i.e. sugar beet and onicn vere larges than ane. The values of K were grecier
when intercropped on wicd ricges (8.3) than on narrow ridges (5.28), ciso, it
is greater with high cnion density (7.54) than with low onion Censity (G.01).
The highest values were when grown on wide ridges and using high onion
density and the lowest values were when grown narrow ridges and using
high onion density. Similar results were observed by Farghely et al (2003).
3-3- Agaressivety (Ag):
An acgressivety values of zero indicated that the componant  species are
equally compestive for any other situation both species will have the some
numerical values but the sign of dominant crops will be positive and that of
dominated will be negsalives the greater the numerical value the bigger the
ciiferanca in competitive ahilities and the bigger the cifference belween
aciual end expected yields.

Datz in table (8) showed that Aggressively values were larger than Zero
when inter cropping sugar beet with onion uncer differonce onion Censity
.The highest velue was when grown on narrow ricges with high onicn density
vhile the lowast velue wes when grown on wide ricges with 1ove onion censity
.Sunar hect was the domincted crop (negative values) where as, the onion
wes the dominant crop (sesitive values). The resulls is in agreement with that
found by Tcaima et &l (2C01) and,Farghely ef al (2603).

3-3- Fconomical evaluction:-

The reselt in Teble 7 chowed thet the advantage of intercropping sugar
Leet with onion under ciffercnt enion density and ricges wicth &s economical
evelualion the resuilts clear that the intercropping cn narrovy ridges had the
highor the total income (L) than on wide ridges; Also the intercrogping with
lcw censity had the higher tetal income than with high onion density.

Table 7: Effect of ridges width and cnion population dencsity on Land
izquivalent Ratio (LER),Relative Crowding Coeffcient(k),
hagressively (Ag) and economical evaluzation totalinceime a5
Coyptian pound {(LE).(Avcrage of the two cz2asen)).

| L.ER K 2 (;70SS
Ridges Crop cve £ - . .
vidth opcysiems L] Lon | LER | Koo | Kon o | Apen IAg on | profit
[Geed onion33,3% [ 0.63 | 035 [ 1.33 [12.03 [ 0.63 | 758 |- 1111-1.11 | 4165
Seat/onion 66.8% | 0.71 | 054 | 1.25 | 516 | 057 | 262 (+1.371-1.37 | 38257
T 0.63 | 0.656 | 1.29 5.25 | 1.24 35701
F:ceU onion33.3% | 0.81 | 0.25 | 1.30 | €.45 | 1.00 | .5 | 053 |- 0.6 136596
Heot onion66.5% | 0.64 | 0.82 | 1.45 | 3.74 | .25 1215 |= C.671-0.67 [ 5756.1
X 0.72 | 069 | 1.39 83 [0£3 13555.2
;:‘;;ic';-° 087 | 045 | 1.31 601 |+0.25| -€5 [4z020
i 38 067 | 0.€5 | 1.35 754 [+ 1.02|-102 225065
cotid
sugar 3367.6
ass
selid P
Caion 1445.0
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The highest values of total income could be achieved by treatment of grown
on narrow ridges with low onion population density, whereas, the lowest
value was observed when using high onion density on narrow ridges. Similar
results were obtained by Toaimae ef al (2001), Farghley et al (2003) and
Saleh (2003).

Finally it can be concluded that intercropping sugar beet (100%
density) with low onion population density (33% of pure stand) on narrow
ridges (60 cm) has improved to be a highly beneficial practice for sugar beet
farmers without, in general any effect on the quality and productivity of beet.
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