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ABSTRACT

Two Field experiments were conducted at shandaweel Experimental station
during 2000/2001 and 2001/2002 seasons to evaluate the effect of intercropping
sugar beet with onion, chickpea and faba bean under different ridges width (60.80 and
120 cm.) on yield and yield components of sugar beet. The experimental design was
split plots with four replications.

The most important resuits could be summarized as follow:

1- Yield of sugar beet was significantly reduced by intercropping, and when
intercropping with faba bean was more reducing compared with pure stand in both
seasons. Yield and yield components of sugar beet grown on wide ridges were
higher than that grown on narrow ridges. Sugar beet grown pure stand on wide
ridges (120 cm.) had the highest values, while the lowest values were observed
when intercropping with faba bean on narrow ridges (60 cm.).

2- Chemical characters of sugar beet i.e. T. S. S. %, sucrose % and purity % were
affected by ridges width and intercropped crops.

3- Onion pure stand or intercropped on ridges 120 cm. gave higher values than
ridges 60 and 80 cm. width. Bulb yield t / fed. was significantly decreased by
intercropping in both seasons.

4- Chickpea seed yield / fed. was significantly decreased by intercropping in ‘both
seasons compared with pure stand. The treatment of 120 cm. ridge width gave '
higher values of seed yield / fed. as solid or intercropped with sugar beet.

5- Yield of faba bean grown as solid on narrower ridges (60 ¢m.) were higher than'it
grown on wider ridges (120 cm.). While intercropped faba bean grown on wider
ridges (120 cm.) was higher than it grow on narrower ridges (60 cm.).

6- The highest value for L.E.R. was 1.55 when intercropping sugar beet with onion
under wide of ridge 80 cm followed by 1.52 under 120 cm while the lowest values.
observed when intercropping sugar beet with faba bean were 1.13 , 1.08 "under
wide of ridge 60 cm in the first and second seasons, respectively.

7- Intercropped chickpea with sugar beet in ridges 120 cm. increased gross and
benefit and profitability by L.E. 756, 482 and 10.2 % respectlvely than that of pure
stand sugar beet in wide ridges 120 cm..

INTRODUCTION

Agricultural i ntensification is considered to be one of the important
ways of solving or decreasing the large gap between the production and
consumption of food products. In such cases intercropping would help
farmers getting annual income within the growing season. Some farmers
started to piant faba bean in an irregular arrangement in sugar beet fields.
Sugar beet yield was not significantly reduced by intercropping with faba
bean, and raised the total income. (Nour and Farage 1984, Farrage 1990 and
El-Borai and Radi 1993). Amer, et a/ 1997 found that sugar beet quality as
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expressed in sucrose %, T.S.S. % and purity % was not affected with
intercropping, but reduced significantly beet root and sugar yields / fed..
Intercropping increased significantly no. of branches, pods and seeds / plant
as well as seed yield of faba bean plant. Hussein and Ei-Deeb, 1999, found
that the hlghest seed yield was obtained when mtercropped faba bean with 6
or 8 plants / m? and chickepea with 17 plants / m? . Intercropped faba bean at
4 plants / m? with sugar beet increased profitability by L.E 12.5 %, than that of
solid sugar beet. Toaima, et al ; 2001. found that the treatment of 60 cm width
recorded higher yield, yield components and chemical analysis of sugar beet
in solid crop or intercrop than 120 cm width. Higher yield was obtained with
the intercropping system of 120 cm width for L.E.R. (1.56, 1.56) for onion
(1.53, 1.52) for garlic and total income (3174, 3154 L.E ) for onion and (4103,
4120 L.E ) for garlic in both seasons.

Aggressivity (Agg) for sugar beet was dominant in both intercropping
systems, whereas for onion or garlic it was dominated. El-Kafoury et al;
(1993) and El-Naggar et af; (1996) reported that onion as intercropped with
cotton on rows 60 cm wide gave lower growth and yield, compared with
growing on ridge 120 cm and both systems were lower than solid crop.

The present investigate is aiming to evaluate the effect of
intercropping systems onion, chickepea and faba bean under different ridge
width on yield, its components and chemical analysis of sugar beet.

MATERIAL AND METHODS

Two field trials were carried out at shandaweel Agriculture Research
Station in Sohag governorate during two successive seasons 2000/2001 and
2001/2002 to investigate the effect of intercropping sugar beat (variety sugar
1) with three crops [onion (Giza 6), chickepea (Giza 3) and faba bean (Giza
674) ] under different plant densities on yield and its components. The
experimental design was split plots with four replications. The main plots
were arranged to three ridges width i.e. 0.60, 0.80 and 1.20 m. The sub plots
were including intercropping treatments the treatments are shown in table
(1). The plot area was 28.8 m? each plot inciuded 8, 6 or 4 ridges in 0.60,
0.80 and 1.20 m. width.

The preceding crops was maize in the two seasons. Data of sowing and
harvesting for the four crops recorded in table (2).

Normal cultural practices were applied for crops under study either in
pure stand or intercropped as recommended for each region were applied
according to the recommended rate of sugar beet ( 70 Kg N + 30 Kg P,O; +
24 Kg K;O / fed. ), onion ( 120 Kg N / fed. ), chickepea (15 Kg N / fed.) and
faba bean (15 Kg N / fed. ). Super phosphate was added during soil
preparation. Nitrogen fertilizer was applied in the form of ammonium nitrate
33.5 % N in two equal doses. The first was 45 Kg N / fed. applied after
thinning of sugar beet and the second after 75 days from sowing in both
seasons Nitrogen fertilizer was applied during planting to chickepea and faba
bean in both seasons but nitrogen fertilizer was applied to onion in these
equal doses. The first was 30 Kg N / fed. applied during planting, the second
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dose 45 Kg N / fed. after one month from planting and third dose 45 Kg N
ffed. after one month later.

Table (1) Intercropping treatments (sowing methods, plant density/fed..
and spacing between hills) of the four crops (sugar beat,
onion, chickepea and faba bean) of soled and intercroppin

Intercropping B.eo m

c 0.80 m 1.20 m
rops crops .
ne row on one side ofTwo rows on both sides offTwo rows on both sides o
ISugar . e ridges and distancetne ridges and distancethe ridges and distanc
best [0 OFintercropped b hils 20cmbetween hills 30cm (35.000between  hifls  20c
35.000 plant/fed) iant/fed) 35.000 plant/fed)

Folo

Three rows on both sid
nd top of the ridges an

our rows on both side
nd top of the ridges an
h ¥ rows 20 cm

istance
eedlings
210.000plant/fed)

10cmidistance between seedling

10cm (210.000 plant/fed)

ix rows on both sides1

between
eedlings 10cm (210.000]
ant/fed)

Fnion

ne row on the othei
ide of the ridges and

WO rows on the top of th

two rows the top of th

ridges and between rowskidges and between

Intercropped Kistance between20 com and distance20 c©m and distan
seedlings was 10 cmpetween seedlings waspetween seedlings wa.
70.000 plant/fed) 15cm (70.000 plant/fed ) [10cm(70.000 plant/fed)
On both sides of theFour rows on both side: ::rmro:rfstg: zgtz:-::n
ISolo ridges and  distan d top of the ridges a ‘: 2ogm “an
0 between hills 10 cmglistance  between  hill is'taween ol '°bews o
Ehmk' 140.000 plant/fed) 5cm(140.000 plantffed) (s a 40_°m'w°|:nw ed)
pea One row on the othedTwo rows on the top of th .remm thne tg:wzfth
ntercropped side of the ndges andLidges between rows 20 9 and distance betwee
ppe distance between hilsand distance between hilsil " 1STTEE BE0
10cm (70.000plantifed) |15 cm (70.000 plantifed) antfed)
lrwo rows on both sides{Two rows on both sides of ::'mm::‘ﬁg :gt::':e
of the nrdges an ridges and distan . P rows zogm an
Solo distance between hills tween hills 15 cm, twol ! hills 20 &m
cm, two plants  /hillplants / hill  (140.0 iants ', Bl (140
Faba K140.000plant/fed) plant/fed) ant/fed)
bean [Two rows on the top of th
E;‘: :f’w th:n rictigeesog‘:é"_'wo rows on the top of theyidges betwsen rows 2
Intercropped \ hills 20cm, twof 0ges Detween rows 20 cmand between rows 20
blants  / hil (70 nd between hills 1 nd hills 20cm |
lantfed) . 70.000 piantfed) lants/hill (70.0
p tant/fed)

Table (2): Sowing and harvesting dates of sugar beet, onion, chickepea
and faba bean. ' '

Sowing date Harvesting date
Season S. . F. . F.
beet Onion | Chickepea bean S. beet Onion | Chickepea bean
2000/2001 |Oct. 18] Nov. 8 Nov. 8 Oct. 18|May. 20| Apr. 28 Apr.26  |Apr. 26|
(2001/2002 Oct. 23] Nov. 12  Nov. 12 [Oct 23[May. 23[ May. 3| Apr.30 |Apr. 30

Ten piants from each crop were chosen randomly to determine yield
parameters. While the yield / fed. was determined from the whole plot.
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Sugar beet:

Top fresh weight, weight of root, root length, root diameter and total yield.

Quality attributes: A fresh sample was taken from fresh roots of beet plants

representage each treatment to determine the following: total soluble solid

percentage (T.S.S. %) was measured by using hand fractometer according to

A.QO.A.C. (1984): sucrose % by saccharameter according to Le-Docte (1927);

and purity % calculated as (% sucrose by T.5.8.) x 100.

Onion : P lantheight, bulb diameter, bulb weight, total bulb yield and
weight of culls.

Chickepea: Plant height, number of branches, number of pods / plant, weight
of 100 seed (g.), seed yield / plant and seed yield ardab/ fed..

Faba bean: Plant height, number of branches and number of pods / plant,
weight of 100 seed (g.), seed yield / plant and seed yield ardab/
fed..

Competitive relationships:

Land Equivalent Ratio (LER), Relative Crowding Coefficient (K) and
Aggressivity (Agg.) were calculated according to Willey (1979), Dewit (1960)
and Mc-Gilchrist (1974), respectively.

LER = ( yso or ysc or ysf/ yss) + (yos or ycs or yfs / yoo or ycc or yff)

Where:

yso or ysc or ysf = yield intercrop of sugar beet with onion or chickepea or
faba bean.

yos or ycs or yfs = yield intercrop of onion or chickepea or faba bean with
sugar beet.

yss = yield puree stand of sugar beet.

yoo or ycc or yff = yield puree stand of onion or chickepea or faba bean.

K =K1 x K2, where:
Ky = [yso or ysc or ysf x % Z3] / [ (yss - yso or ysc or ysf ) x % Z,]

K2 = [yos or ycs or yfs x % Z,]/ [ (yoo or ycc or yff - yos or ycs or yfs ) x % Z,]
and

% Z, = Area occupied by sugar beet.

% Z, = Area occupied by onion or chickepea or faba bean.

Agg = A, - A, for sugar beet A - A, for onion or chickepea

A, (Sugar beet) = {yso or ysc or ysf / (yss x % Z,)] -

[yos or ycs or ¥fs / (yoo or ycc or yff x % Z,)]

A; (onion or chickpea or faba bean) = [yos or ycs or yfs / (yoo or ycc or yff x
% Z5)] - [yso or ysc or ysf/ (yss x % Z,)]

Economical evaluation:

The total income from each treatment was caiculated in Egyptian pound
(L.E.) / ton in sugar beet and onion and Egyptian pound / ardab in chickepea
and faba bean. Average sugar beet price was L.E. 100 per ton, a Average
onion price was L.E. 216.5 per ton, average faba bean and chickepea seed
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prices were L.E. 195 and 344.4 per ardab respectively and average faba
bean and chickepea straw prices L.E. 80 per ton, for each according to *
ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
Agricultural Statistics.”

Moreover, profitability was calculated for each treatment according to
the following formula:

Profitability = [ ( Net benefit / Total variable cost) x 100 ]

Statistical analysis was applied to data according to Snedecor and Cochran
(1967).

RESULTS AND DISCUSSION

I- Sugar beet:
a- Effect of ridge width on sugar beet:

Data in Table (1) show the effect of ridge width on growth productivity
and quality of sugar beet in both seasons. Results revealed that ridge width
had significant effects on top fresh weight, weight of root / plant, root length
and root diameter in both seasons and root yield/fed. in first season. These
characters were higher when sugar beet plants were grown on wider ridges
(120 cm) than that grown on narrower ridges (60 and 80 cm). The weigtit of
top fresh, root of plantand rootyield/ fed. of sugar beet grown on wider
ridges (120 cm) were 117, 109 % for top, 130, 108 % for weight of root and
105, 104 % for root yield / fed. over that grown on narrower ridge (60 cm) in
both seasons, respectively. These results are in harmony with those obtained
by Toaima, et al; (2001). As for chemical characters of sugar beet T.S.S. %, .
sucrose % and purity % were significantly affected by ridge width in both -
season. .
Sucrose % was higher when sugar beet plants was grown on wider
ridges (120 cm) than that at narrower ridges (60 and 80 cm) while purity %
was higher when sugar beet grown on 80 cm ridges than that sugar beet
grown on 60 or 120 cm ridges in both seasons. These results are in
agreement with those obtained by Amer et. al.,(1997).

b- Effect of intercropped crops on yield, yield components and chemical
analysis of sugar beet:

Data in table (1) demonstrate that yield, yield components and chemical
characters of sugar beet were significantly effected by intercropped crops in
both seasons. Top fresh weight, root weight/plant, root length, root diameter .-
and root yield / fed. were more affected when intercropped with faba bean as
compared with other intercropped crops. The reduction of the characters
were 39, 41 % for top fresh weight, 29,28 % for weight of root, 14,15 % for
root length and 12,15 % for root diameter of puree stand in both seasons, -
respectively.

* Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, Agricultural
Statistics, Volume 2, March 2002 pp. 113,114,
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Root yield/fed. of sugar beet intercropping with onion, chickpea or faba
bean were 89.38, 82.03 and 82.38% in the first season and 91.14, 85.26 and
80.42 % in the second season, respectively compared with sugar beet puree
stand. ‘ :

Table (1): Effect of ridge width and intercropping of some field crops on
yield, its components and chemical analysis of sugar beet.
Characters Top (Wieght Root
Treatments fresh (of root/| Root | Root | Yield
weight| plant | length diameter{ ton/ |T.S.S. ucrosj Purity
[

(@ | (@ |(cm) | (cm) | fed. | % % %

Ridge width 2000/2001
@cm 192.8 | 624.0 | 25.23 | 28.37 | 25.21 | 16.01 | 12.88 [82.00
0cm 233.7| 753.9 | 25.23 | 28.31 | 25.26 | 15.58 | 12.48 |82.25
120 cm 226.1 | 815.7 | 26.34 | 29.55 | 26.48 | 16.28 | 13.28 |81.98
L.S.D. (0.05) 7.3 6.3 0.46 042 | 040 | 0.20 | 0.25 | N.S.
- 2001/2002
60 cm 209.6 | 760.5 | 25.43 | 28.13 | 25.62 | 16.02 | 12.88 |82.03
80 cm 234.8 | 768.8 | 25.28 | 28.06 | 25.59 | 15.43 | 12.47 |82.69
120 cm 228.9 | 827.7 | 26.62 | 29.64 | 26.55| 16.23 | 12.98 |81.84
L.S.D. (0.05) 3.1 135 | 040 069 [ NS. | 024 | 027 {022
Intercroped crops 2000/2001

'S. beet pure stand (T,) | 290.0 | 898.1 | 27.10 | 30.46 | 29.00 | 16.39 | 12.98 |81.90
S. beet +onion  (T2) [ 214.4 | 833.3 [ 26.69 | 29.59 | 25.92 | 15.80 | 12.98 {82.03
IS. beet +chick pea (T;) | 189.4 | 728.9 | 25.24 | 28.17 [ 23.79 [ 15.73 [ 12.83 (81.77
IS. beet + fababean (Ta) | 176.1 | 635.7 | 23.37 | 26.76 | 23.89 [ 1590 | 12.71 |82.61
L.S.D. (0.05) 105 | 59 0.19 027 | 052 | 0.23 | 0.16 [ 0.36

2001/2002
S. beet pure stand (T\) | 317.0 | 805.0 | 27.47 | 30.37 | 29.11 | 16.22 | 13.04 |82.06
S.beet+onion  (T2) | 201.8 | 836.3 | 26.89 | 29.84 | 26.53 | 156.74 | 12.73 |82.58
'S. beet +chick pea (Ty) [ 192.9 | 749.9 | 25.32 | 28.28 | 24.82 | 15.79 | 12.80 |82.03
5. beet + faba bean (Ts) | 186.1 | 651.3 | 23.42 | 25.96 | 23.41 | 15.81 | 12.52 |82.09
L..S.D. (0.05) 7.8 7.6 0.27 0.41 038 | 0.21 | 0.21 [0.27

Regarding to chemical characters of T.S.S %, sucrose % and purity
% were significantly affected by intercropped onion, chickpea or faba bean in
both seasons. Intercropping onion, chickpea or faba bean significantly
decreased T.S.S % and sucrose % compared with puree stand sugar beet in
the two seasons. While purity % behaved the opposite in both seasons.
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These results are in agreement with those obtained by Amer et. al., (1997)
and Toaima et. al., (2001).

C- Effect of interaction on sugar beet:

The interaction between ridges width and intercropped crops had
significant effects on all studies characters except root length and root yield /
fed. in the first season and purity % in the second season.(Table 2).

Table (2): Effect interaction of intercropped crops x Ridge width on
yield and its components of sugar beet.

har:
reatmentsc aracters f;l;;% c:’fv :;%'t‘/t l::‘;’t‘h di:;’;:er Yield | Purity
rRi.dge Intercropped crops weight | plant (cm) (cm) Altonl fed %
width (9) (9)
2000/2001

S. beetpure stand (T,)] 2333 | 8850 | 26.80 | 20.80 | 28.50 | 82.03

60 o B DOSLT OO (T2)| 1917 | 7800 | 2617 | 2893 | 2563 | 8163
S beet +chick pea (Ta)| 1783 | 7207 | 2487 | 2830 | 23.27 | 8143

S beet + faba bean (Ts) 1677 | 624.0 | 23.07 | 26.33 | 23.43 | 82.90

S. beetpure stand (T:)| 308.3 | 847.7 | 26.77 | 29.80 | 28.33 | 81.87

50 o (5 P01+ OMon ()| 2400 | 8533 | 2650 | 2903 | 2503 | 8287
S. beet +chick pea (T)| 2017 | 7050 | 24.83 | 27.67 | 23.60 | 8203

S. beet + faba bean (T, 1840 | 609.7 | 22.83 | 2673 | 2407 | 8243
IS bestpurestand (T:)| 3263 | 9617 | 27.73 | 3167 | 3047 | 81.80
120 a5 PO v omion_ (T5)| 2117 | 8667 | 27.40 | 3080 | 2710 | 8780
S.beet +chick pea (T5)] 188.3 | 761.0 | 26.03 | 2853 | 2450 | 81.83
_beet + faba bean (T,)] 1760 | 6733 | 24.20 | 27.20 | 24.17 | 82.50
.5.0.(0.05) 183 ] 1018 | NS. | 046 | NsS. | 082

2001/2002 )

S beetpure sand (1) | 296.7 | 9017 | 27.43 | 20.77 | 2857 | 81.90
60 oy B DES v OnlOn (Tz) | 1820 | 7730 | %647 | 2040 | 2627 | 8233
S. beet +chick pea (Ts) | 186.0 | 7333 | 24.80 | 2823 | 2450 | 81.90

S beet + faba bean (Ts) | 1737 | 6340 | 23.03 | 2513 | 2317 | 82.00

S. beet pure stand (T.)| 324.3 851.7 26.93 29.43 28.47 82.50

60 o (5 DS *OMON _ (Tz) | 2000 | 8600 | 2643 | 2003 | 26.13 | 8307
5. beet +chick pea (Ts) | 205.0 | 7283 | 24.96 | 2767 | 2420 | 8253

S Deet + faba bean (1) | 201.0 | 6350 | 23.07 | 2610 | 2357 | 8267

S. beet pure stand (T:){ 330.0 961.7 28.03 31.90 30.30 81.77

120 o S BEEL ¥ OO (Tz) | 2143 | 8760 | 2807 370 2720 | 8233
S beet *chick pea (Ts) | 187.7 | 7880 | 26.20 | 28.93 | 2520 | 8167

S beet + faba bean (T.) | 183.7 | 685.0 | 24.17 | 26.63 | 2350 | 8160

5.0, (0.05) 135 | 132 | 047 | 071 066 | NS.
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The highest values of these characters were observed when sugar beet
grown puree stand on wider ridges (120 cm ). The lowest values were
observed when sugar beet intercropped with faba bean on narrower ridges
(60 cm) in both seasons. Sugar beet intercropped with onion had the highest
values especial that grown on width ridges (120 cm), compared with the
intercropping treatments. While sugar beet intercropped with faba bean had
the lowest values compared the other intercropping treatments. Similar
results was obtained by Toaima et. al.,(2001).

li-Effect of the intercropping on intercropped crops:
1- Onion:

Data in Table (3) show effect of ridge width and intercropping on
yield and yield components of onion. Plant height, bulb diameter, bulb weight,
bulb yield ton/fed. and marketable yield (ton/fed.) were increased with
increasing ridge width in both seasons.

Table (3): Effect of ridge width and intercropping onion with sugar beet
on yield and its components of onjon.

Trentmerts hPeli:;:t dlametar w eﬁ,‘:"tb( o Bulb yleld Culls fon ";?el;?tt::ﬁ T.S5.%
{cm.)| (mm) fed
Ridge width
2000/2001 season
60 cm 46.15| 46.95 93.47 6.89 1.033 5.858 16.28
80cm 47.03| 48.12 93.67 7.44 0.937 6.673 16.27
120 cm 48.07| 49.43 ©6.85 7.73 1.038 6.688 15.65
L.S.D (0.05) 0.30 1.09 1.17 0.37 0.049 0.105 N.S.
2001/2002 season
60 cm 46.08| 47.13 91.97 6.87 1.040 5.828 16.53
80cm 46.97 | 48.40 92.38 7.68 1.040 6.723 16.18
120 cm 47.85| 49.53 94.93 7.85 1.117 6.732 15.65
L.S.D (0.05) 0.81 0.22 0.42 0.26 N.S. 0.286 0.27
intercropping
lonion
2000/2001 season
[Onion pure stand |47.38| 48.73 92.34 9.25 1.110 8.024 15.96
Onion with S. beet| 46.79| 47.60 96.98 5.48 0.896 4.789 16.17
L.S.D (0.05) 044 | 094 0.56 0.22 0.068 0.283 0.29
2001/2002 season
nion pure stand |47.12| 4887 | 91.72 9.38 1.227 8.169 ] 16.15
Onion with S. beet | 46.81| 47.84 94.47 5.55 0.904 4.687 16.08
L.S.D (0.05) N.S. | 0.38 0.32 0.22 0.050 0.219 N.S.,
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The highest values of these characters were observed when onion grown on
wider ridges(120 c¢m), whereas, the lowest observed when onion was grown
on narrower ridges (60 cm) in both seasons. Similar results were obtained by
Toaima, et. al., (2001). T.S.S% was decreased with increasing width from 60
to 120 cm These results were in harmony with those obtained by Amer, et.
al., (1997).

Data show ,also, that yield ,yield components and chemical
characters of onion were decreased by intercropping except bulb weight
compared with puree stand in both seasons. Bulb yield of intercropped was
equal 41% of puree stand while bulb weight of intercropping onion was
heavier than pure stand in the both seasons.

The interaction between the intercropping and ridge width had
significant effects on bulb weight, bulb yield ton / fed. culls ton / fed. and
marketable yield ton /fed. in both seasons (table 4). Bulb weight of
intercropping onion was higher than that grown pure stand, while bulb yield /
fed. was equal half of pure stand in both seasons. The highest value of bulb
weight was obtained in intercropping onion grown on wider ridges (120 cm).
whereas the lowest value was obtained in pure stand and grown on narrower
ridges (60 cm) in both seasons. Onion of pure stand or intercropping grown
on wider ridge (120 cm) had higher than narrower ridges (60 or 80 cm).
These results are in agreement with those obtained by El-Kafoury et. al.,
(1993) and EI-Naggar et. al., (1996).

Table (4): Effect of intercropped onion x Ridge width on bulb weight,
bulb yield ton / fed., culls ton / fed., marketable yield ton / fed.

Characters ‘
Treatments Bulb weight |Bulb yield ton / L Marketable
Culls ton / fed.| . ,
Ridge| intercropping (9) fed. ield ton/ fed.
width crops

[2000/01/2001/02|2000/01|2001/02| 2000/01[2001/02/2000/01]2001/02

Onion pure tand [ 90.47 | 90.60 | 9.00 | 9.00 | 1.157 | 1.133 | 7.847 | 7.867

60 cm |5 o with S. best] 93.17 | 96.20 | 473 | 4.78 | 0.923 | 0.933 | 3.810 | 3.850

nion pure stand | 90.77 | 90.73 | 9.10 | 8.78 | 1.157 | 0.993 | 7.977 | 7.457

80em Onion with S. beet| 94.30 | 96.73 | 565 | 550 | 0.867 | 0.873 | 4.780 | 4.627

120 |Onion pure stand | 93.93 [ 95.70 [ 10.05 | 9.95 | 1.367 | 1.203 [ 8.683 | 8.750

cm_Onion with S, beet| 95.93 | 98.00 | 6.27 | 6.10 | 0.923 | 0.880 | 5.470 | 5.890

L.S.D. (0.05) 056 | 097 | 039 [ 0.38 | 0.080 | 0.118 | 0.380 | 0.490

2- Chickpea: '
Data in table (5) show the highest values of all studies
characters of chickpea were obtained when grown on wider ridge (120 cm)
while, the lowest value were observed on narrower ridge (60 cm) in both
seasons. The seed yield of chickpea grown on 60 and 80 cm were 91.34 and
92.2 % in first season and 90.5 and 92.3 % in second seasons of that grown
on wider ridges (120 cm). These results were in harmony with those obtained
by Ei-Kafoury et. al. , (1993) and El-Naggar et. al., (1996) who found higher
yield and yield components. , ' o
Data in table (5) show also that all characters studied of chickpea
were significantly affected by intercropping in both seasons. Plant height,
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number branches / plant, number pods / plant, weight / 100 seed, seed yield
/ plant and seed yield / fed. were significantly decreased by intercropping
compared with pure stand.

Table (5): Effect of ridge width and intercropping chickpea with sugar
heet on yield and its components of chickpea.

Characters Plant| Number | Number | Weight sizledd/ Siee 73
Treatments heightbranches of pods /{ of 100 - );)Iant a)r, dab /
(cm.)!| /plant | plant [seed (g) (g.) fed.
Ridge width ’
2000/2001 season
60 cm 84.35| 5.80 27.25 14.46 246 422
80cm 90.20| 6.64 29.00 15.08 26.3 4.26
120 cm 92.02| 7.13 34.75 16.69 35.0 4.62
L.S.D (0.05) 1.16 0.39 0.35 0.49 0.08 0.18
2001/2002 season
60 cm 84.68| 5.81 28.02 15.04 247 4.38
80cm 89.10| 6.62 30.05 16.03 26.5 4.47
120 cm 89.75| 7.43 36.35 17.96 359 4.84
L.S.D (0.05) 0.93 0.20 0.23 0.74 0.08 0.1

intercropping
chickpea

2000/2001 season_

ichikpea pure stand (T,) | 91 .62 6.91 34.52 16.23 29.4 5.55
ichickpea with S. beet (86.09]| 6.14 29.50 14.59 27.8 3.17
L.S.D (0.05) 1.03 0.22 0.24 0.51 0.09 0.12
2001/2002 season
ichikpea pure stand (T,) {89.10} 7.13 35.93 16.57 30.1 5.77
chickpea with 8. beet |86.59]| 6.10 30.39 16.12 280 3.38
L.S.D (0.05) 0.22 0.08 0.17 0.34 0.12 0.14

The interaction between intercropping and ridge width had significant
effect on all studies characters (table 6). The highest values were observed
with pure stand grown on wider ridges (120 cm) and the lowest values were
observed in intercropping chickpea grown narrower ridge (60 c¢m) in both
seasons. Seed yield of chickpea intercropping with sugar beet and grown on
60, 80 and 120 cm were 54.68, 55.29 and 61.1 % in first season and 55.32,
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55.75 and 63.07 % second season of pure stand, respectively. These results
are in agreement with those obtained by El-Kafoury et. al. , (1993) and El-
Naggar et. al., (1996). .

Table (6): Effect of interaction of intercropped chickpea x Ridge width
on plant height, number branches / plant, number pods / plant
and seed yield ardab / fed.

' Characters
tTreatments : Plant height br::::\zesr / Number pods| Seed yieid
'Ridge intercropping (cm) plant ! plant [ardab / fed.
width crops

2000/ 2001/| 2000/ 2001/| 2000/ 2001/ 2000/ 2001/
2001 | 2002 | 2001 | 2002 | 2001 | 2002 | 2001 | 2002
hickpea pure stand| 87.50 } 86.20 | 6.13 | 6.27 |} 29.7 | 30.6 | 5.45 | 5.64
60 cmichickpea with S.

beet
chickpea pure stand| 92.17 | 90.40 | 7.00 | 7.02 ; 28.1 | 29.2 | 548 | 5.74

80 cmichick ith S.
;e:t peawith S. ! gg23|87.80| 6.28 | 6.22 | 29.9 | 30.9 | 3.03 3.20

khickpea pure stand| 95.20 | 90.70 | 7.60 | 8.12 | 35.8 | 37.8 | 5.73 | 5.93 |

81.2083.17| 547 | 535 | 248 | 254 | 298 | 3.12

120
em ;:‘:tkpeaw“" S 188.83]88.80| 667 | 6.73 | 337 | 34.8 | 350 | 3.74
[SD. (0.05) 179 [ 038 | NS. | 013 04 | 03 | 021 (023
3- Faba bean:

Data in Table (7) show that number branches/plant, number pods/plant;
weight 100 seed and seed yield/plant were significantly increased by
increasing ridge width from 60 to 120 cm ,while the reduction of plant height
and seed yield/fed. was not significantly in both seasons.

Data show also that all studied characters were decreased by
intercropping. The yield of intercropping faba bean was 38,36.5% of pure
stand in first and second season, respectively.

Data in Table (8) show effect of interaction between intercropping and
ridges width on faba bean . Faba bean grown pure stand on ridges 60 cm
width had the highest values for number of pods / plant, seed yield / plant and
seed vyield/fed. The lowest values were observed when grown intercropping
on narrower ridges (60 cm ). Intercropped faba bean and grown on 120 cm
width was higher than grown on both 60 and 80 c¢cm in the two seasons.
These results are is agreements those obtained by Amer et. al., (1997).

This s erious reduction in intercropped onion, chickpea and faba bean
yield because of lower intercropping density compared with onion, chickpea .
and faba b ean pure stand, also a result of the increase in intra-as well as
inter specific competition among plants. '
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Table (7): Effect of ridge width and intercropping faba bean with sugar
beet on yield and its components of faba bean. .

Characters Plant Number | Number | Weight Seed yield Seed yield
Treatments height |branches ﬂ pods/ | 100 seed I plant (g) ardab/
{cm.) piant plant (")) fed.
Ridge width ]
2000/2001 season l
60 cm 153.2 3.19 14.26 56.37 18.79 6.44
80cm 153.4 3.43 14.83 55.74 18.19 6.61
120 cm 147.9 3.76 16.53 59.21 20.36 6.73
L.S.D (0.05) N.S. 0.07 0.48 55.74 1.03 N.S.
2001/2002 season
60 cm 146.6 3.33 14.47 56.83 18.63 6.71
B80cm 149.9 3.44 14.40 56.30 18.25 6.69
120 cm 149.6 3.79 15.08 58.72 20.88 6.91
L.S.D (0.05) N.S. 0.09 0.88 0.59 0.45 N.S.
intercropping
faba bean
2000/2001 season
aba bean pur
stand (T1) 154.3 3.79 17.94 57.25 21.21 9.56
fabe bean with
S. beet (T2) 148.6 3.1/3 11.14 56.96 17.0'1 3.63
L.S.D (0.05) N.S. 0.11 0.41 0.11 0.68 0.16
2001/2002 season
aba bean pur
E:m d (T) 149.5 3.86 17.89 57.37 21.28 9.91
abe bean with
S. beet (T2) 147.9 3.17 11.41 57.20 17.23 3.62
L.S.D (0.05) N.S. 0.12 0.45 N.S. 0.34 0.25

Table (8): Effect interaction of infercropped faba'bean x Ridge width on
number of pods / plant, 100 seed weight, seed yield / plant
seed yield ardab / fed.

[ Characters
Treatments Number of 100 seed Seed yield / Seed yield
Ridge| intercropping pods / plant| wieight (g.) plant (g.) ardab / fed.
width crops ) :
2000 7] 2001/] 20007] 2001/] 20007 20017 2000/] 2001/
2001 | 2002 | 2001 | 2002 | 2001 | 2002 | 2001 | 2002
Faba bean pure stand_| 18.67 | 18.12 | 56.67 | 56.87 | 22.23 | 22.20 | 9.85 | 10.58
socm febabeanwithS. | 985 | 10.83 | 56.07 | 56.80 | 15.34 | 15.06 | 3.03 | 2.83
Faba bean pure stand | 16.63 | 18.07 | 59.72 | 59.05 | 20.73 | 20.83 | 9.39 | 9.57
80cm fababeanwithS." 1103 [10.73 | 56.12 | 56.42 | 1564 | 1567 | 3.78 | 3.79
faba bean pure stand | 18.53 | 17.47 | 55.37 | 56.18 | 20.65 | 20.80 | 943 | 9.58
120 C”Ii'g bean with S. 14.53 |- 12.68 | 58.70 | 58.38 | 20.07 | 20.97 | 4.07 | 4.24
£.5.0.(0.05) 072 | 077 | 019 | 0.45 | 1.18 | 059 | 0.24 | 0.38
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lil- Competitive relationships and yield advantage of intercropping:
1- Land Equivalent Ratio (LER):

Results in table (9) show that i ntercropping sugar b eet with onion,
chickpea and faba bean as well as ridges 60, 80 and 120 cm width through
the first and second season. The highest value for L.LE.R. was 1.55 when
intercropping sugar beet with onion under ridge 80 cm wide followed by 1.52
under ridge 120 cm while the lowest values observed when intercropping
sugar beet with faba bean were 1.13 , 1.08 under ridge 60 cm wide in the
first and second seasons, respectively. These yield advantages could be
attributed to the relative yield of sugar beet which was relatively high than that
of onion, chickpea and faba bean. Similar results were obtained by Toaima
et. al., (2001) who found that LER values were higher with ridges 120 cm
than 60 cm wide.

2- Relative crowding coefficient (K):

Data are shown in table (9) intercropping sugar beat with onion,
chickpea and faba bean in ridges 60, 80 and 120 cm width in both seasons.
The highest v alues w as o bserved w hen i ntercropping with onion on 80 cm
wide and the lowest values was observed when intercropping with faba bean
on 60 cm wide in the second season.

3- Aggressivity (A):

Results show also, that the values of Aggressivity for sugar beet were
positive and for onion, chickpea and faba bean were negative. It means that
the s ugar b eet was the d ominant, whereas onion, chickpea and faba bean
were the dominated intercrop component in both seasons.

IV- Economical evaluation:

For economic analysis profitability was used as a measure of the
efficiency of intercropping some crops with sugar beet.

Data in table (10) indicate that, sugar beet with onion, chtckpea and
faba bean on ridges 120 cm wide recorded the highest gross and net benefit
(L.E. 3945 and 2009, respectively) and profitability (103.8 %) for intercropping
sugar beet with onion, were (L.E. 3780 and 2083, respectively) and
profitability (122.7 %) for intercropping sugar beet with chickpea and were
(L.E. 3257 and 1583, respectively) and profitability (94.6 %) for intercropping
sugar beet with faba bean compared with other intercropping systems on
ridges 60 and 80 cm width. This mean that, one Egyptian pound invested in
intercropped chickpea with sugar beet in ridges 120 cm wide condition gain
1.23 Egyptian pound whereas, one Egyptian pound invested under solid
sugar beet in ridges 120cm wide condition gain 1.13 Egyptian pound.
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Table {9) Effect of interaction créps and ridge width on competitive relationship and advantage.

2000/2001 Season 2001/2002 Season
Ridge | Intercropped Land Eg:::,valont cT::::iv:g Agg(n:;;;vity Land :::::lalent c?::’?gi\:‘ eg Agg(r:gs-;;vity
width craps coefficient coefficient
Ls.beet |L crop| Tot. | R.(':(.C. S.beet | Crops | Ls.beet |L crop| Tot. R.?(.C. S.beet Crops
nion 090 | 053] 143 9.91 +037}1-037| 092 | 053 | 1.46 12.90 +0.39 -0.39
60 cm. [Chickpea 082 | 055 | 1.37 5.44 +027{-0271 086 | 055 | 1.41 7.46 +0.31 -0.31
Faba bean 0.82 [ 0.31 ] 1.13 1.69 +051|-051( 081 | 0.27 | 1.08 1.59 +054| -054
Onion 0.88 | 0.63 | 1.51 12.73 +025|-025| 092 | 063 [ 1.55 18.77 +0.29 -0.29
80 cm. {Chickpea 0.83 | 055 1.38 6.19 +028|-028| 083 | 0.56 | 1.39 7.14 +0.27 -0.27
Faba bean 085 | 040 | 1.25 3.79 +045) -045 | 0.83 | 040 | 1.23 3.17 +043| —043
Onion 090 { 0.62 | 1.52 14.66 +028|-028| 090 | 0.61 | 1.55 13.86 +0.29 | — 0.29
120 cm. [Chickpea 0.81 | 061 | 142 6.78 +020({-020| 083 | 0.63 [ 146 8.45 +0.20 | — 0.20
Faba bean 080 | 043 | 1.23 3.06 +037-037] 078 | 044 | 1.22 2.73 +0.27 | —0.27
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Table (10): Mean intercropping systems profitability of food legume crops with sugar beet during 2000/2001 and

2001/2002 seasons.
Treatment inercropped Solid crops Intercropped legume crops

Crops S. beet Onion Chickepea
Costs and benefits 22 W4 1 60 cm. | 80cm. | 120cm. | 60 em. | 80 cm. | 120 cm. | 60 cm. | 80 cm. | 120 em.
Total variable cost L.E. / fed 1423 1423 1423 1936 1936 1936 1697 | 1697 1697
Yield
Sugar beet (fon/fed) 28.54 | 28.40 | 30.24 | 2595 | 2558 | 27.15 | 23.89 [ 23.90 | 24.85
Onion (bulb yield ton/fed) ' 3.83 4.70 5.68 :
legume seed (ardab/fed) 3.05 3.12 3.62
Jegume straw (ton/fed) 0.600 | 0.620 0.600
Revenues (L.E./fed)
From sugar beet root 2854 | 2840 3024 2595 | 2558 2715 2389 | 2390 2485
From bulb yield (ton/fed) : - 829 1018 1230
From legume seed : 1050 | 1075 1247
From legume straw ' -~ 48 50 48
Gross benefit : 2854 | 2840 3024 3424 | 3576 3945 3487 | 3515 3780

et benefit - | 1431 1417 1601 1488 | 1640 2009 1790 | 1818 2083

Profitability 100.6 | 99.6 112.5 769 | 847 103.8 105.5 | 107.1 122.7

Average sugar beet price was L.E. 100 per ton. / Average onion price was L.E. 216.5 per ton. /
Average faba bean and chickepea seed prices were L.E. 195.0 and, 344.4 per ardab
respectively / Average faba bean and chickepea straw prices were L.E. 80 per ton. For each.
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