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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 68%) on the root
and bulb yields of sugar beet and onion . The experimental design was split plots
with four replications. The important results 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 jow 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 buib 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.

it 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 cuitivated area in ancunt valley is limited and the except food
production of the newly reclaimed area will not meet the needs of the
increasing population, therefore, intercropping may considered one of the
most effective method followed 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 ef al (1991) Amer ef a/(1997), Mara ef al (2000}, ,
Saleh,(2003), Farghaly ef al (2003), Mare, (2004) and Ismait ef af (2005) they
indicated that monoculture gave the highest values of yield and its
components of sugare beet as compared with intercropping other crops.
Abou-Keraisha, ef 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 ef a/ (1993) showed that bulb
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diameter and bulb weight were decreased at the highest of onion plant
density and increased at iow onion density under intercropping condiction
Amer et al.1997 show that intercropping reduced. significanily beet root and
sugar yield/fed; The decrease percentage in yield due 1o 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 af (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 ndge 50 cm width was high and negatively affected sugar beet quality
and productivity .Toaima et af (2001) and Farghaly et af (2003) found that
intercropped suger beet with onion and garlic resulled 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 rool length, root diameter , root weight and root yield/fed .Top
root and quality characters were higher when half beet ridges. Ismail et af
(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 66.68 % of pure stand
Yon 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 ndges (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%) + Onicon {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 bziween 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 transpianted 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 3easons ;
respectivcly. Normal cultural practices were applied for the two crops under
study in pure stand or inter cropping as recommended .Nitrogen fertizer was
appiied (100 kg Nffed) 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 calsium 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;O:) 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" Aprit, 23" May in second season respectively
Al 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 )Jtop forag , yield/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.0.A.C.
(1984)and sucrose percentage using Saccharameer to Le- Doct,(1927).

3- Competitive relationships and Economical evaluation:

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 yieid of sugar beet with onion.
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Yss5 = Fure siand of sugar bee
Yos = Infercrop yield of onion wnlﬁ sugrar boet,
Yoo = purstand yield of onion
2- Relative Crowding Coefficient (K) as proposed by De Wit (1£60) was

calculated as follows

Kk =Ks % Ko

Where:-
Ks=(Ysox 2% )/(Yss—Ys0) xZ,%
Ko=((Yos xZ,% )/ (Yoo -Ycs) x Z,%
Z:% = Sown proportion ¢f sugar beet with cnion
Z-5 = Sown proportion ¢f onicn beet with beet

a

- ~Aggressivity (Ag) was determind according to MC-Gilchrist {(1574) as
allews:-

~5g < A1~ A2 forsugarbeat « A2 - A2 fcr onion

£s=[Yeof (Yes % Z,%)] - [ (Yo*l (Yoo < Z955)]

Ao = [ Yoe! (YOO x Z2%)] -- [ Yoof (YS5 % 2453))

4« Economical Evalution :

It wis celimated by Egyiien pound (LE) according to Ministry of
Acrizulivral cnd land Reclamation Ceonemic Afizirs sector .,

.c::l incomio = Sunar l:eet revenue + onicn ravenue

\Where @ cugar beet revenu2 = osuger ect yizld (ton) x price of ion
(120 LEE).
Cnicn revenue = bulb yigld (ton) x (200 1L.E)
Statics!l analysis :

The collecled data was siatical analysis Py thatechniqua of analysic of
variancs  for combincd  cxperimont  cooaiding to Snedecor  ond
Cochrzn(1951) LSD was used &t 53% lavelto cornpare between meeans

RESULTS AND DISCUSSION

1- Bunar beet :
1-1-Zifect of wide of ridges on yic!d ond yield cempenent of sugar best
Results in Table 1. shew that cffect of nd'"es widih wos ngt
sigriificant cn most studiad characiars in first and sccond s2zsons,vaile in
h: average of two seascns chscrvicd significant ¢ffect cn all characters
czot rect length and sucresss Howeverthase charectere were hignzrwhen
Sugar Ecel were grown on narrow ridgss than wide ridges exgect rect lenath
and sucrose percentage. The increasas in cheraciars of sugar beet grown en
narrew ridges were 2.0,8.6 and 5.35% fortop length 6.0,15.6 and 7.2% fertan
yield 11.0,11.0 and 8.5% for roct weight, 7.9, 3.6 and 8.1% for roct yield fied
and 12.0 , 4.8 and 8.%% for sucros yield Ifed cver those grown on wide
ricges In first, second season znd the average of the {wo ssasons
raspectively, The increases in rcct yieldffed dua to the incazses in yield
cemponets cheacters (roct length, root diamstiar and roct weighl). Thesa
results &re in harmony with those ctlained by Tecime ¢! &l (2001)znd Szlah
(2003).
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Table 4: 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 Sucrose Sucrose
Length|Forage! Length Diameter;Weight| Yield % yield

Treatments | (cm} { {ton) | {cm) {em} (g) {ton) {ton)

Ridge width First Season

60 cm 3513 899 | 15.78 1317 | 0.98 [ 2848 | 1644 | 4.66

120 cm 3483 | 8.42 15.24 12.27 095 |2636 | 1624 4.18
..5.D 5% N.S N.S N.S N.S NS | 0.71 N.8 0.27
Second season
80 cm 37.44 | 9.22 14.77 14.56 1.04 12578 | 16,52 427
120 cm 35.88 | 7.97 15.36 12.71 095 {24911 16.83 407
L.S.D :5% N.S N.S 0.32 0.81 N.S N.S 0.15 N.S
Average ]
60 cm 3686 | 904 15.28 13.80 102 {2710 | 16.48 461

120 cm 35.33 | 8.43 15.33 1282 095 | 2507 | 16.56 4.23

1..5.0 :5% 0.94 N.S N.8 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 characlers 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
op top Root § Root | Root YieldI]Sucrcse yield/

L.ength{ Forage jLength Diameter Weight % ted

fed

h’rea!menls (em) (ton) {em) lem) 9 {ton} {ton)
irst Season
Solid 3528 | 11.32 | 17.84 14.00 1.30 |32.84] 16.81 5.30

100% beet+ J3% onlon [ 3850 | 915 | 1538 | 13.60 | 092 {29.31] 1620 4.76
100% beet+68% onion | 24.00 565 | 13.35 | 10.58 | 066 (2012} 16.04 3.20

L.S.D:5% 1.32 0.5¢ 1.36 054 010 {0.84 N.S 025
Second season
Solid 4400 | 11.42 1 17.42 | 18.05 1.2 [28.23] 1745 467

100% beet +33% onion {40.16 | 8.75 | 15.33 | 13.16 | 0.89 (2640 16.60 423
100% beet +68% onion | 28.16 | 563 | 12,43 | 967 0.80 j21.53| 1598 3.61

L.5.0:5% 2.47 1.07 Q.77 0.65 0.06 1148 0.59 0.33
Average
olid 43.33 1 11.32 [ 17.23 | 16.02 | 1.25 {30.55) 17.16 524

100% beet +33% onion 13933 | 836 | 1583 | 1335 | 096 |26.88 16.40 467
100% beet +66% onion | 2617 | 553 | 1284 | 10.27 | 075 [20.83{ 1599 3.36
.S.0 :5% 8.19 0.43 0.85 0.38 D06 1116 0.39 0.29

excepl sucrose% in first season. The results whowed that all studied
chracteres of sugar beet were more effected when intercropped onion
population density at 66.6% 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 {op 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 dénsity due to the competition
between planis of sugar beel and onion was higher than with low onion
population density: These result is in agreement with that obtained by Amer
ef ai(1987)and Forghaly ef al (2003} .

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

The interaction between ridges width and cropping 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 vaiues
of top length and top forage yield were observed when sugar beet grown
pura stand on narrow ridges (60cm) followed by those grown on wide ridges
. nof 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 ndges., The lowest values of
top characters (top length, weight and forage vield/fed) were observed when
grown with hight onion density on narrow ridges while the lowest values for
root characters {root diameter weight and rool 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 wiln lovs onion
populzation density (one row on the other side) resulted in low reduction
percentage compared to high onion density.

Tabie 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),

Top length Top Forage Root diameter Rootwt
{cm {ton} (cm) {c)

solid |one [two | solid | one two solid | cne | two | solid | one [two
Ocm 43,67 l2.17]25.83) 41.35/10.39 | 538 158 |13.67 111.93| 1.2 | 1.08 076
120cm | 43.00 [36.5/256.5] 11.28( 8.33 568 (16231303 | 86 [1.29 | 0.82 073
LSD | 188 0.61 054 0.08

2- Onion :
2-1- Effect:of 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 buib 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 o higher competition between anion and sugar beet as
compared under wide ridges (120cm) Similar results were observed by Amer
et al (1997) Toaima et af (2001) .
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Tabie 4: Effect of ridge width of yield and yield components of cnion
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 493 ] 115.33 539 |
L.S.D :5% NS 4.54 | N.S
Second season
Ocm ] 5.33 1 118.44 483
120 cm 5.51 I 113.44 4.93
L.5.D:5% N.S B N.S N.8
Average
B0 cm 4.72 | 112.33 4.65 ]
H20 cm 542 | 115.00 B 545 |
L.5.D:5% NS 1 N.S N 037 |

2-2- Effect of cropping systems :-

Results in Table 5 clear that studied onion characters were significantly
affecled by cropping systems in first, second and the average of the two
seasans .The highest values of these characters was observed in pure stand
.Bulb dizmeter 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 &nd 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 indiczted 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 inlercropped onion yield is due to the reduction in the numbers of
plants/fed os 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
Saleh 2003.

2-3-Effect the interaction :

Results in Table 5 included 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 characlers were recorded by grown
onion pure stand on narrow ridges (60cm), while the fowest 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) .
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Table 5: Effect cropping systems on yield and yield components of
onion characters {average of the two season).

Characters Diameter Weight Yield of

reatments cf bulb (cm) of bulb (g} bulbMad (ton)
First season
Solid 5.27 129.00 6.67
One row 472 106.50 3.16

oW FOWsS 4.18 98.67 5.02
L.S.D :5% 0.38 4.28 1.25
Second scason
Solid 5.62 133.17 6.48

OW rOWS 538 107.50 3.33
Four rows 5.27 107.17 4.83
L.5.0:5% 017 8.01 0.36
Average i
Soiid 5.17 130.91 7.03
One row 5.05 109.00 3.21

oW TOWs 4.89 101.08 4.91
L.SD 5% 0.20 3.08 0.38

Table 6 Effect of interaction of wide ridges x cropping systems on yicid
and yield components of onion (Average of the two seasons).
Diameter of bulb Weight of bulb Yieid of bulb /ffed
O(Fm} Oni 0(9'} Onit O(t?n) Oni
. nion non . nion nicn - nion nien
Solid| 33 3, | 66.6% | S°!d | 33.3% | 66.6% |50 | 333 |66.6%
0cm E05| 4.76 | 4.48 [135.50 (10167 | 95.83 | 7.23 | 2.83 3.90
120cm |5.30 [ 5.33 | 5.33 [326.33 118,33 102,331 6.83 | 3.60 593
L.5.D:5% 0.29 5.63 0.5¢4

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

Results presented in Table & 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 average of
the two season).lts cleared that the actual productivity was higher than
expected productivily .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
(Ryo).

LER value in wide ridges was higher (1.38) than under narrow ridges
(1.29).Also, inter cropping sugar beet with high onion population density
(668.6%) had the high LER values as compare those grown with [ow onion
densily (33.3%).The highest values LER was observed by intercropping beet
with high onion population density { 66.6%) on wide ridges (1.46), while the
fowest value was observed by intercropping beet with low onion density on
narrow ridges(1.25) This results was conceived by Farghely et af {2003) and
Ismail (2005).

3-2- Relative Crowding Coefficient (k) :

If a species has Relalive 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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Rsulis in Table 6 show that Relalive crovding coelficient fer beth crops

i.e. sugar beet and onien were farges than one. The values of K were gredier

when inlercropped on wied ridges (8.3) than on narrow ridges (5.28), also, it

is grezler with high cnion densily (7.54) than with low onion censity (5.01).

The highest values were when grown on wide ridges and using high onion

density and the lovrest values were when grown narrow ridges and using

high onion density. Similar results were observed by Farghely ef af (2003).

3-3- Aggressivety (Ag):

An acgrossivety values of zero indicated that the component  species are

equzlly compastive for any other situalion both species vill have the some

numerical values but the sign of dominant crops will be positive &nd that of
dominztad vill be negalives the gresier the numerical value the bigger thﬂ
difierenca in competitive zhilities and the bicger the diffzrence benw
aciwval and expecled yields.
atz inizble (8) showed that Aggressively values were larger than Zero
vhen inter croppmg sugar beet with onion uncer differeace onion density
.The highest volue was when grown on narrow ricges wiin Ligh onicn density
vaile the levizst value was when grown on wide ridges wilth 1ow cnion density
Sugar beet was the domincted crop (negative values) whcere as, the onion
vi2s the dominant crop (esilive values). Tha resulls is in agreement with that

found by Teaima et af (2001) and,Farghcly ef af (2003).

3-3-1¢ ..L:*.crrlcal evaluzticon:-

he rosult in Teble ¥ chowed that the advenlage of intercropping suga
test vith cnien under different onion censity and ridges wicdth as cconomical
eveluzation the results clear that the intercropping on nerrow ridges had the
higher tha totat income (LY) than on wide ridges; Also tha intercrogping with
levr density had the higher tolal income than with high onion densily.

Table 71 Effect of ridges width and cnion population density on Land
tquivalent Ratio (LER),Relative Crowding Ceeficient(k),
fggressively (Ag) end econcmiczl evalusation (otalincems &3
Foyptian peund (LE).(Avcrage of the two czosen),

i LER ! K I £ (ross
RICIEs | ropcystems [Luw| Lan | LER |FKope | K Ko | A | £
\'.'if":'lh . P vj-“ 4 best an — ~ bewt * on » * best 1{1 an PfUm
bres e ; [GeeY oniondd.a% | 0.6 | 0,35 1.33 112041083 {1 758 -1.11]-1.11 ] 4165
::;':‘_"5' Seationien 66.6% | 0.71 | 0.54 | 1.25 | 516 | 057 | 262 |+1.371-1.37 13525.7
# i Q&3 | 0€3 | 1.29 ] 523 1.2+ 1 36701
ridte Beetonion3d3 3% 1081 | 045 | 1.30 | 245 | 1.00 | «45 |- 052]-05% | 32506
}, finag  |PetU ONIONEG.6% (065 | 082 | 125 [3.74 | 5.25 1215 |-G ET[-0.67 | 3756.1
! ¥ X 1072 ] 0£9 | 1.29 t | 83 J0E3 ) 33558.2
Wfisn 5.3 - = = -
Ecmn 067 | 045 | 1.3 801 |+0.85( -£5 |42020
Vit €35 - - e
Lo cnl:r: 067 | 0€5 | 1.35 7 +1.021-1C02 [22c085
Celid
ygar 3576
test
cetiz -
Cricn 1443.0
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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 anion density on narrow ridges. Similar
results were obtained by Toaimae et af (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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