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ABSTRACT

Two field experiments were carried out during 2003/2004 and 2004/ 2005
seasons to study the effect of some intercropping patterns of barley with sugar beet
under three levels of N fertilizer on yield and yield components of sugar beet and
barley. The intercropping patterns were planting barley on sugar beet beds (120 cm
wide} in 3, 4 and 5 rows,; representing 37.5, 50 and 62.5 % of the barley sole crop
which was grown on eight rows. N levels were 60, 80 and 100 kg N/ fed. Sugar beet
was planting on the bed representing 100 % of sole crop. A split plot design was used
with three replications. The obtained results could be summarized as follows:

Sugar beet : Intercropping systems significantly reduced root length, roct diameter,
root weight, roots yield and sugar yield/ fed with increasing number of intercropping
rows of barley. Increasing N fertilizer levels from 60kg Nffed up to 100kg N/fed
significantly increased root length, diameter, weight and sugar yield/ fed. Interaction
effect of intercropping barley with sugar beet recorded the highest values for the
previous traits with intercropping system of 3- rows and adding 100 kg N/ fed, while
the lowest values were recorded with intercropping 5- rows and adding 60 kg N/ fed.
Barley : Intercropping systems significantly reduced plant height, spike fength,
number of grain/spike, grains weight/spike and weight of 1000 grains with increasing
number of intercropping rows of barley. On the other hand, grains and straw yield/ fed
were increased by increasing number of intercropping barley from 3- rows up to 5-
rows. Increasing N fertilizer levels from 60 kg N/fed up to 100 kg N /fed significantly
increased all the previous traits of barley. The highest values for weight i.e. 1000-
grain, grains and straw yield/ fed with intercropping system of 5 rows and adding 100
kg N/ fed, while the fowest values were recorded with intercropping 3 rows and
adding 60 kg N/ fed. Competitive relationships: Land Equivalent Ratio (LER)} was
increased by 42 — 55% when barley intercropped with sugar beet over monocultures
of both crops. Relative Crowding Coefficient (RCC) of sugar beet and barley
increased with the pattern of 3-rows which gave the highest RCC value (22.76)
whereas the lowest value was recorded with pattern of 4-rows (11.98). Sugar beet
ptants had positive values of aggressively (dominant crop), Whereas barley had
negative effect (dominated crop} under the three intercropping systems.

Keywords: Intercropping patterns of (3, 4 and 5 rows) increased markedly farmer net

Income by 454.08, 460.56 and 522.60 L.E., respectively.

INTRODUCTION

Nowadays, the food production of the cultivated area in Egypt is low,
~ the govemment imports large amounts of food to cover the gap between
production and consumption, which presses hard on the budget . The need
for food will grow in the future with the ever growing population. Therefore,
growing two or more crops simultaneously on the same area, may be
considered one of the mosl effective practice followed in Egypt to meet the
limited cultivated area, in addition to increasing the production per unit area,
intercropping barley with sugar beet may allow better utilization of the
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available growth factors without considerable reduction in beet or barley
production .

Amer et al, (1997), found that planting of faba been at 70% of its solid
population intercropped with 100%sugar beet gave the highest income value,
while 50% faba been population and 100% sugar beet gave the lowest value
. Vandermeer (1989), found that different root systems of the combined crops
are of advantage 10 higher final yield crops, use nutrients from different depth
of the soil and competition is reduced. Many investigators found that the land
use efficiency was increased and yield advantage was produced by
intercropping faba been with barley (Abo — Shelaia, 1990 and Ebaid, 1991),
and wheat (Ali et af, 1986, Saleh et a/, 1986, Abd El Gawad ef al, (1988a),
and Beshay et al, 2000). Also, several studies were performance the effects
on yield and yield components of sugar beet due to type of soil and
intercropping patterns. Toaima et af (2001), proved that the aggressivety (A)
for sugar beet was dominant with both intercropping models (ridges 60 and
120 cm. wide), whereas, it was dominated with onion and garlic intercropped
with sugar beet.

Nitrogen fertilizer has contributed greatly 1o improve most of characters
under study for both crops with increasing N levels up to 100 kg N/fed.
Compared to lowest N level (60 kg N/fad). In this concem, Kass (1978),
revealed that nutrient elements such as p, k and Ca when available in greater
amounts result in less crop competition under intercropping. Ismail (2002)
and Gamal (2005) found that nitrogen levels significantly affected root
diameter, root fresh weight and roots and sugar yields EL- Hag (2001) and
Rania (2004) in Egypt, found that increasing nitrogen level up to 60 kg/fed.
Significantly increased plant hight, spike length, number of grains /spike and
biological grain and straw yields of barley/fed.

The present investigation was planed to study the possibility of
intercropping barley with sugar beet under different nitrogen levels and the
response of yield and its components of both sugar beet and barley as well
as to determined the competitive relationship and vield advantages for the
two crops.

MATERIALS AND METHODS

This study was conducted in the Experimental Farm of Agricultural
Research Station at Sakha, kafer El-sheikh governorale, dunng (2003/2004
and 2004/2005) seasons to study the effect of intercropping barley (c.v.123,
early maturity and high yielding) with sugar beet (Beta Vuigaris Var top) on
yield and vield components for both crops, also, to explore degree of
competition between sugar beet and barley under different intercropping
patterns and different nitrogen levels. Chemical analysis of soil experimental
site in Table 1.

Each experiment included fifteen treatments which were three nitrogen
fertilizer levels (60, 80 and 100 kg N/fed.) and five intercropping systems, i.e.
1. Planling three rows of barley on sugar beet bed.

2. Planting four rows of barley on sugar beet bed.
3. Planting five rows of barley on sugar beet bed.
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4. Planting sugar beet alone.
5. Planting barley alone.

Tabte 1: Chemical analysis of the soii experimental site (0-30 cm depth)
at farm of Sakha research Station, Kafr E1-Sheikh in 2003/2004

and 2004/2005 seasons.
H EC m |Organic Available Anions g/l
Seasons P mhos/{ matte | N P K

(128 " % |ppm|ppm!| ppm IHCO37 CI" js047/cO3
2003/2004 | 83 | 3.34 | 182 [1550]6.31 |28135| 65 |6.1]0.21] 0.0
2004/2005 | 8.4 | 340 | 1.91 [16.30]6.25,290.10] 61 [50]0.15] 0.0

The treatments arranged in split piot design with three replications
where the intercropping treatments were randomly occupied the main piots
and the nitrogen levels were randomly ailocated in the sub plots. The
consisted of 5 beds 3.5 m. length and 1.2 m. width (21m 9.

Sugar beet was seeded by hand in fixed number of hilis (spacing within
hills 20 cm. on both sides of 1.2 m. width bed) to gave population of 35000
plant ffed. Beet was planted on October 15" and 18" in 2003 and 2004
seasons, respectively. Beet hills were thinned after 30 days from sowing to
one plant per hill and the grain of barley were drilled on back beet beds on
November 30 and December 3 in 2003 and 2004 seasons, respectively (45
days after beet planting) in three patterns i.e. three, four and five rows,
spacing between rows were 15 cm and within row the hills spacing were 10
cm, to gave 37.5%, 50% and 62.5% of the soli# crop, respectively. Also, both
crops alone were sown on the same ridges.

Potassium sulphate (50% K,O) at the rate of 50 kg/ Fed. was added
during land preparation, calcium superphosphate fertilizer (15.0 % P,0:) was
added at a rate of 100 kg./fed. before sowing. Nitrogen fertilizer was added
according to the treatments as ammonium nitrate (33.5% N) in three equal
doses, the first one after thinning of beet and the second dose at planting
barley and the third one month fater. All other cultural practices were applied
as recommended for each crop in the region. in the both seasons beet was
preceded by cotton (Gossypium barbadence L.).

At maturity, each crop was harvested separately and ten plants for
each crop were randomly selected from each sub plot to determine yield
components of both crops.

- Sugar beet: Root length (cm), root diameter (cm), root weight/ plant (gm),
however roots yield/ fed (ton) and sugar yield (ton/ fed.) were calculated
from all sub-plot plant.

- Barley: Plant height (cm), spike length (cm), number of grains/ spike,
weight of spike (gm), grains weight/spike (gm), weight of 1000 grains (gm),
however grains yield/ fed (ton), as well as weight of straw yield/ fed (ton)
were calculated from all sub-plot plants.

in order to have knowledge about the degree of competition sugar beet
and barley plants. The foliowing parameters were calculated:

1. Land equivalent ratio {LER ): This was determined according to Willey

and Osiruy (1972).
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_._Intercrop yield of beet _ Intercrop vield of barley
L beet = Pure stand yield of beet L barley Pure stand yield of bariey
LER = L beet + L barley = the sum of the fractions of the yield of intercrop
relative to their sole crop vield.

2, Relative crowding coefficient {k): it was calculated for sugar beet (k s)
and barley (k b) and the two crops (k) according to Hall (1974).
Ks = Ysh xZbs Kb = Ybs xZsb
{Yss - Ysb) x Zsb {Ybb - Ybs) x Zbs
K = Ks x Kb = relative crowding coefficient for both crops .
If K> 1 there is a yield advantage, if k = 1 there is no advantage to
intercropping and if K < 1 there is a yield disadvantage.
Where :Yss = Pure stand yield of sugar beet.
Ybb = Pure stand yield of barey.
Ysb = Mixture yield of sugar beet ( in combination with barley ).
Ybs = Mixture yield of barley ( in combination with sugar beet ).
Zsb = Sown proportion of sugar beet { in mixture with barley).
Zbs = Sown proportion of barley ( in mixture with sugar beet ) .
K = Relation crowding coefficient for both crops.

3. Aggressivity {A): was determined according to Mc-Gilchrist (1965) for
other combination.

As = Ysb - Ybs
Yss x Zsb Ybb x Zbs

Ab = Yhs - Ysb
Ybb x Zbhs Yss x Zsb

Where : As = aggressivity value for sugar beet.
Ab = aggressivity value for barley.

An aggressively value of zero, indicates that the component of both
crops are equally competitive for any other situation, both ¢rops will have the
same numerical value, but the sign of the dominant crop will be positive and
that of dominated will be negative .

4. Economical Evaluation:

The total income from each treatment was calculated in Egyptian
pound/ ton at market price of L.E.Aon of sugar beet and L.E./ton of barley as
grains according to ministry of Agriculture price.

Data collected were statistically analyzed according to Gomez and
Gomez (1984) for two seasons and their combination and means were
compared by Least Significant Differences (L.S.D) at 5 % level.

RESULTS AND DISCUSSION

1. Sugar beet:
1.1. Effect of intercropping systems:

Results in Table 2 revealed the intercropping systems of barley with
sugar beet on yield, yield components and sugar yield/ fed of sugar beet.
Root length, root diameter and root weight/plant were significantly reduced
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with increasing intercropping systems from 3 to 5 rows. Generally, sugar
beet sole crop was higher values than were collected from sugar beet
intercropping. These results may be due to inter specific competition between
sugar beet plants and intra specific between barley and sugar beet plants.
These data are in agreement with those recorded by Amer et af, (1997). As
well as, Data illustrated that roots yield/ fed significantly decreased with
increasing intercropping from 3 to 5 rows. The yield/ fed, compared to sugar
beet sole crop decreased by 3.87, 968 and 12.33% in combined data
analysis, respectively. These results are in accordance with those obtained
by Toaima ef al, (2001).

Table 2: Effect of intercropping barley with sugar beet on yield and yield
components of sugar beet.

Traits | Root | Root Root Roots Sugar

Inter- length | diameter | weight! |yield! fed| yieids/ fed

cropping system (cm) {cm) | plant (gm) (ton) {ton}
2003/2004 season

3 rows planted on bed 30.08 | 3827 708.33 23.28 4.12

4 rows planted on bed 28.70 | 35.50 668.85 21.85 3.78

5 rows planted on bed 28.50 | 35.04 640.27 21.28 3.65

Sole crop. 30.80 | 36.82 805.09 24.20 4.37

LSDatD.05 0.77 0.39 26.94 1.68 0.10
2004/2005 Season

3 rows planted on bed 30.42 36.25 870.87 22.99 4.18

4 rows planted on bec 28.75 | 3555 637.22 21.63 3.85

5 rows planted on bed 2825 3478 586.28 20.93 3.7

Sole crop 30.57 | 36.70 722.92 23.61 4.34

LSDat0.05 NS 0.15 16.69 0.21 0.24
Data combined |

3 rows planted on bed 3025 3626 689.50 23.138 415 |

4 rows planted on bed 28,70 | 35.52 653.03 21.740 3.82

5 rows planted on bed 28381 34.91 603.28 21.103 3.68

Sole crop 30.73 | 36.78 764.00 24.070 435

LS Dat0.08 0.73 0.19 10.94 0.536 0.13

1.2, Effect of N fertilizer levels:

Data in Table (3) indicated the effect of nitrogen levels on sugar beet
yield, yield components and sugar yield/ fed. Root length, root diameter and
root yield/ plant were significantly increased by increasing N level from 60 kg
N/ fed up to 100 kg N/fed. These results may be due to lower competition
between sugar beet plants when increasing N level (Kass 1978), as well as,
use nutrients from different parts of the soil (Vandermeer 1989),

With respect to roots yield/ fed, data revealed that increasing roots
yield/fed with increasing N levels up to 100 kg N/fed. The increase in roots
yield/fed, compared to the fowest N level (80 kg/ fed) were 2.13 and 4.54 %
when adding 80 and 100 kg N/ fed, in combined data analysis, respectively.

As for sugar yield/fed, data were significantly increased by increased N
levels. The increase in sugar yield/fed were 3.36 and 6.72 %, respectively.
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This results are in line with those reported by Ismail (2002) and Gamal
(2005).

Table 3: Effect of N fertilizer rates on sugar beet yield and yield

components.
Traits| Root Root Root Roots Sugar
Length | diameter | Weight |yieid/fed| vyields/

Nitrogen levels (em) {cm) {gm) {ton) | fed (ton)
2003/2004 season

80 kg/ fed 27.84 35.62 68344 | 2203 | 285

80 kg/ fed 29.69 35.85 707.80 | 2261 | 403

100 kg fed 31.00 36.00 726.70 | 23.32 4.10

LSDat0.05 0.45 0.25 18.31 0.38 0.1t |
2004/2005 Seascn

60 kg/ fed 28.35 3554 634.85 | 2201 3.87

80 kg/ fed 28.89 36.05 650.95 | 22.38 3.97

100 kg/ fed 31.34 36.10 66202 | 2273 4.15

LSDat0.05 1.54 NS 409 | 0.19 0.17
Data combined ]

1 60 kg/ fed 28.09 35.58 658.73 | 22.02 387 |

80 kg/ fed 29.29 35.95 679.27 | 22.49 4.00

100 kg/ fed 31.17 36.05 694.37 | 23.02 413

LSDat0.05 0.89 0.26 10.83 0.16 0.12

1-3: Interaction effect:

Resuilts in Table 4 show the effect of interaction effect of intercropping
systems X N levels on sugar beet root length, root diameter, root weight.
roots yield/ fed and sugar yield/ fed as combined data analysis. The highest
values were oblained when intercropping system was 3 rows and 100 kg
N/fed. The highest values for sugar beet roots and sugar yield/ fed were
23.76 and 4.31 ton/ fed, while the lowest values were recorded with
intercropping system of 5 rows and 60 kg N/ fed (20.56 and 3.53 ton/ fed).
Table 4: Interaction effect of intercropping systems with N fertilizer

rates on sugar beet yield and yield components.

Traits| Root Root Root Rocts Sugar
length |diameter | weight | yield/fed |yieldsffed
Treatments {cm) (em) {gm) {ton) _{ton)
60 kg N/ fed 3 rows 28.35 36.16 667.35 22.54 3.98
4 rows 26.80 35.35 634.19 21.36 372 ]
| 5 rows 26.45 34.80 587.11 20.56 3.53
Sugar beet sole crop 30.75 36.00 746.27 23.64 4.25
80 kg N/fed | 3 rows 30.25 3622 | 69248 | 23.11 4.16
4 rows 29.10 35.62 653.20 21.65 3.81
5 rows 28.00 34.87 603.66 21.12 3.67
Sugar beet sole crop 29.80 37.10 767.72 24.07 4.36
100 kg N/ fed | 3 rows 32.15 36.40 | 70868 | 23.76 4.31
4 rows 30.20 36.58 671.71 22.21 3.94
5 rows 30,70 | 3505 [ 619.07 | 21.63 a.aﬁ
Sugar beet sole crop 31.65 37.18 | 778.02 | 2449 444 |
L. S D at0.05 NS 0.39 13.69 0.56 011 |
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Pure stand of beet produced higher root yield/fed., compared to sugar
beet produced by intercropping systems. Similar results were obtained by
Beshay, et al, (2000).

For sugar beet. The increase in yield of this pattern mainly attributed to
the low competition between beet and barley plants for light, water and
nutrients. Barley plants provided a sparse canopy to beet plants. So plants
are able to intercept and utilize solar energy simnilar solid canopy of beet. This
may lead to increased photosynthetic activity and amount of metabolites
synthesized. Such condition encourages the production of roots (Vandermeer
1989).

2, Barley:
2.1, Effect of intercropping systems:

Results in Table 5 show the effect of intercropping systems of barley
with sugar beet on barley it's and yield components. Plant height was not
significantly affected by intercropping systems in the first season only, as well
as, insignificant effect was observed between barley as sale crop plants and
plants intercropped, that is means, in competition effect for intra specific
{between barley plants) and in competition effect for inter specific (between
sugar beet piants and barley plants) were observed.

Table §; Effect of intercropping systems of barley with sugar beet on
yield and vield compenents of barley.

Traits Plant | Spike (No. of| Weight | Grains | Weight | Grains | Straw
Intercroppipng height|length gra?ns of spike | weight/ | of 10_00 yield/Ted| yield/fed
systems {em) | {cm} |/spike| {gm} |spike (gm)( grain {ton) {ton)

2003/2004 season
3 rows 98.35] 6.76 [45.34] 268 | 2.31 39.33 | 0.501 1.10
4 rows 98.15| 6.54 |43.40| 2.64 226 3829 ( 0865 | 2.03
5 rows 97.88( 6.12 {43.10] 248 224 35.00 | 0.761 2.82
Barley sole crop |97.78) 5.95 |43.47| 248 2.10 3528 | 1.077 | 385

L.8.D. at0.05 NS (013021 ] 605 0.07 0.62 0.0SOJ 0.44

2004/2005 season
3 rows 98.49]| 7.00 (45.46| 2.52 2.27 36.41 | 0475 1 119
4 rows 98.1118.82 (43.18| 2.50 217 3519 | 0.547 | 2.086
5 rows 97.78( 6.26 143.15] 2.40 2.18 34,86 ) 0608 | 279

Barley sole crop {97.68| 6.23 |42.35| 2.42 2.06 3513 | 0.967 | 3.89
L.S.D. 2t 0.05 0.41 (053 [035] NS 0.08 0.16 0.025J‘0.12

Data combined |
3 rows 98.42: 6.88 |45.40] 2.60 2.29 3788 | 0.488 1.16
4 rows 98.13| 6.68 |43.29] 257 222 36.74 | 0.606 2.05
5 rows 97.83| 6.19 143.13] 2.44 2.21 3494 | 0.685 2.81

Barley sole crop [97.73] 6.09 [42.41| 244 2.08 3521 [ 1022 | 387
LS8D at005 ]034(031)|019] 006 0.07 0.27 | 0.036 | 042

With respect to spike length, number of grains/ spike, weight of spike,
grains weight/spike and weight of 1000 grain, results showed that there were
significantly reduced from intercropping 3 rows to 5 rows. These results are
true due to lower plant population from 3 rows to 5 rows, lower competition
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between plants for sun radiation, shadow and nutrent elements, hence
increase the previous traits by reducing number of intercropping rows.

Grains yield/fed significantly increased with increasing intercropping
systems from 3 rows to 5 rows. These results take the adverse trend of
barley yield components due to increasing plant population/unit area. The
yield were 47.75, 59.30 and 67.02 % ton/ fed of the solid crop in data
combined with 3, 4 and 5 rows barley, respectively. Straw yield/ fed take the
same trend of grains yield/fed. These results are in agreement with those
recorded by Abo- Shetaia (1990).

2.2. Effect of nitrogen fertilizer levels:

Resuits in Table 6 show the effect of nitrogen levels on barley yield and
its components. Piant height significantly increased with increasing N level.
Plant height gradually increased by increasing N level from 60 up to 100 kg
Nffed. These resuits are true due to increasing vegetative growth with
increasing N fertilizer level,

With regard to yield components; spike length, number of grains/spike,
weight of spike, grains weigh/ spike and grains yield/ fed, were increased by
increasing N fertilizer level. these results are true due to increasing barley
yield components with increasing N fertilizer level such finding agree with EL-
Hag (2001) and Rania (2004) .

Table 6: Effect of nitrogen fertilizer levels on yield and vyield
components of barley.

Py v ] ”“—_]
Traits Plant | Spike | No. of | Weight Gr_alns Weight G_rams SPraw
. . s [weight/ yield/ | yield/
Ni height| length | grains/ jof spike ; of 1000
itroge ik spike rai fed fed
levels {em) | {cm) _j: pike | (gm) {gm) gran {ton) | {ton}
2003/2004 season
60 kg/ fed 98.76] 6.10 | 42.30 | 2.50 2.17 [ 3658 | 0.713 | 2.22
80 kg/ fed 96.86| 650 | 43.82 | 2.56 223 | 3740 | 0.754 | 260

100 kg/ fed |101.18] 6.56 | 43.86 | 2.60 | 2.31 | 3814 | 0.786 | 2.80 |
LSD.at005] 134 035 | 0.11 0.04 NS [ 045 | 0013 | 019
2004/2005 season ]
60 kg/ fed 0436 632 | 4312 | 242 | 213 | 3477 | 0625 | 2.14 |
80 kg/ fed 9712| 660 | 43.74 | 244 | 217 | 35.09 | 0.656 | 2.36 |
100 kg/ fed 1101.88] 668 | 43.98 [ 250 | 219 | 3520 | 0673 | 2.68
L.SD.at0.05/ 043 ] NS | 0.23 NS NS 0.18 | 0.010 | 0.10 |
Data combined
80 kg/ fed 95,561 6.21 | 43.01 2,46 2.15 | 3568 | 0.669 | 2.183
80 kg/ fed 96.99| 655 | 4376 | 250 | 220 | 36.24 | 0.720 | 2.480
100 kg/ fed [101.53] 662 | 4390 { 2.67 | 225 | 36.66 | 0.730 | 2.750
L.8.D.at0.05] 0.49 [ 026 | 012 [ 0.07 NS 020 | 0.012 | 0.14 |

Grains yield/ fed significantly increased due to increasing N fertilizer
level up to 100 kg Nffed. These results are reflection for yield components of
barley plants. The increase in grains yield/ fed were 7.62, 9.12 % for 80 and
100 kg Nffed, compared to the lowest N level! (60 kg/fed) in combined data
analysis, respectively. These resuits are in accordance with those obtained
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by EL-Hag (2001) and Ramia (2004). Straw yield/ fed take the same trend of
grains yield/ fed.

2.3. Interaction effect:

Results in Table 7 show the interaction effect of intercropping
systems X N ferlilizer levels on weight of 1000 grain, grains yield/fed and
straw yield/fed as data combined. Results show that weight of 1000-grain
was increased by increasing N level up to 100 kg N/fed. As well as, the
values were reduced by increasing number of intercropping rows of bariey.
Grains yield/ fed was increased by increasing N ferlilizer level and increased
number of intercropping systems. The highest grains yield/fed were recorded
with intercropping 5 rows with 100 kg N/fed. fertilizer (0.707 ton/fed), whereas
the lowest values recorded with intercropping 3 rows with 60 kg N/fed (0.458
ton/fed). Straw yield/ fed take the same trend of grains yield/fed. These
results are in agreement with those obtained by Ebaid (1991).

Table 7: Interaction effect of intercropping systems with N fertilizer
rates on barley vield and vield components.

Traits Weight of Grains Straw
Nitrogen Intercropping 1000 grains yield"ed yieldlfed
fertilizer levels| Systems {gm) {ton)
3 rows 36.99 0.458
60 kg Nifed |4 rows 36.19 0577 1.81 1
B 5 rows 34.71 0.663 260 |
Barley sole crop 34.82 0.977 340 |
3 rows 38.09 0.496 120 |
80kgNifed |4 rows 36.73 } 0.607 | 2.15 l
S rows 34.9€ 0.684
Barley sole crop 3%.17 | 1.021
3 rows 38.56 [ 0.511
100 kg N/ fed |4 rows 37.29 0.633
5 rows 35.14 0.707 310 |
Barley sole crop 35.65 1.068 4.35
L. S. D atG.05 0.22 0.180 1 025 ]

3. Competitive relationships:

Results in Table 8 show the effect of intercropping systems of sugar
beet with barley on land equivalent ratio, Relative Crowding Coefficient
{RCC) and Aggressively.

3.1, Land Equivalent Ratio (LER):

Land equivalent ratio was greater than one by intercropping sugar beet
with barley of 3, 4 and 5 rows intercropping, that means yield advantage was
produced and land usage was increased by intercropping barley with sugar
beet for all intercropping systems; 44, 49 and 55 %, respectively.

3.2. Relative Crowding Co- efficient (RCC):

Results indicate that intercropping system of 3 rows gave the highest

value of k (23.62). Sugar beet was the most contributor component than

barley. Thus, there is a yield advantage to intercropping barley with sugar
beet.
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3.3. Aggressively:

Results revealed that sugar beet was the dominant crop, while barley
was the dominated crop for all intercropping systems. The higher value of
aggressivety for barley and sugar beet were obtained under 3 rows system.
These resuits are in agreement with those obtained by Abo- Shetaia (1990).

Table 8: Competitive relationships of intercropping barley with sugar

beet.

Competitive | Yield/ fed Aggressively

lationships | (ton) LER RCC (A)
intercroppin stl:egeatr Barley) Ls | Lb |[LER| Rs | Rb | K | As | Ab
systems
3 rows 23.14/0.488(|0.96|0.48|1.44 | 15.5|0.91 [14.15+2.08]- 2.08
4 rows 21.74|0.606/0.90/0.59|1.49)4.66]1.46 |6.80 (+1.22]- 1.22
5 rows 21.10]/0.685/0.88(0.67|1.55 12.66 | 5.44 14.47|+0.73[- 0.73
Sugar beet solecrop (2407 — | — | — | — | = | — | — | = | —
Barley sole crop —_ 1022 — | - | == | =] — | -

4- Economical Evaluation:

Economical evaluation and net income of intercropping barly with sugar
beet are presented in Table 9. Average of both seasons revealed that
intercropping systems markedly increased farmers net income and
profitability per unit capital input (L.E.) as compared with sugar beet growing
in pure stand. Intercropping barley in 3, 4 or 5 rows on sugar beet beds
maximized fammer net income by 452.28, 460.56 and 522.81 L.E over the
average of both seasons. Similar results were recorded by E-Ammary ef al.;
(1999), Beshay ef al.; (2000).

Table 9: Economical evaluation of intercropping barley with sugar beet
(average of two seasons).

Traits Yield/ fed {ton) Total Net
Intercropp Sugar Barley income income
systems beet Grains | Straw L.E. L.E.
3 rows 23.14 0.488 1.18 3824.08 452.28
4 rows 21.74 0.608 2.05 3830.36 460.56
5 rows 21.10 0.685 2.81 3892.60 522.81
Sugar beet sole crop 24.07 — — 3369.80 —
Barley sole crop — 1.022 3.87 1368.12 —
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