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ABSTRACT

Two experiments were carried out at the experimental farm, Fac. of
Agric., Fayoum University during 2003/2004 and 2004/2005 seasons, to study the
effect of intercropping patterns and nitrogen fertilization on growth, yield and
yield components of sugar beet and faba bean. Each experiment comprised the
following treatments: solid planting for both crops and two planting patterns, i.e.,
intercropping sugar beet: faba bean at 100%: 25% and 100%: 50%. In addition
three nitrogen fertilizer rates i.e., 30, 60, 90 kg N per feddan were applied.
Randomized complete block design with three replicates was used.

The obtained results revealed that:

Concerning sugar beet, pure plant stand of sugar beet showed significant
higher values for root length, root diameter, fresh root yield /plant and per feddan,
top length and fresh top yield per feddan. Values obtained for the previous
characters affected by the two intercropping patterns were less than those
obtained in case of solid planting and these differences were mostly significant.
Monoculture of sugar beet showed insignificant increment of TSS % as compared
to the intercropping patterns in both scasons. Different nitrogen rates had no
significant effect on most of the studied characters of sugar beet, except for the
average of root length where the differences were significant in the second season
and fresh top yield showed significant difference in the two seasons. Plant height
and yield of fresh roots and top were generally increased with applying nitrogen
fertilizer up to 90 kg rate. The interaction effect of intercropping patterns (A) x
nitrogen rates (B) was not significant for most of the studied characters, except
for root iength and fresh top yield /fed.

Regarding faba bean, data revealed that the highest values of plant
height were resulted from solid planting in both scasons, as compared to the other
patterns of intercropping. Increasing faba bean population in the pattern involving
100% sugar beet and 50% faba bean showed higher plants than those of the
population pattern (100%: 25%). The higher values of No. of branches and No. of
pods per plant were attained from the patiern of 100%: 25% of sugar beet and
faba been respectively, as compared to other intercropping pattern (100%: 50%)
and solid pianting. The seed yield per plant of 100%: 25% intercropping pattern
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exceeded that of either the solid planting of faba bean or the 100%: 50% pattern.
Yet, as for the biological and seed yields per feddan, the reverse was true where
solid planting ranked as the first followed by 100%: 50% pattern. Plant height and
100-seced weight showed insignificant effects by using different rates of nitrogen
fertilizer. No obvious trend was noticed in the other characters where No. of
branches /plant, No. of pods/plant and biological yield showed significant
differences in one season of the study. Seed yield per plant showed significant
difference between its obtained values in the two seasons. Adding 60 kg N /fed.,
produced the highest values for No. of branches, No. of pods and seed yield per
plant were significantly affected by the interaction between intercropping and N
fertilization in the second season only,

LER values were more than one in all intercropping patterns. the
positive (A f) values for faba bean vs. the negative ones (A s) for sugar beet
indicated that faba bean was the dominant intercrop eomponent while sugar beet
was the dominated.
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INTRODUCTION

Sugar beet crop has taken its place as a second main source of sugar
industry in Egypt. This crop is widely cultivated under Fayoum conditions. On
the other hand, faba been is one of the most important winter leguminous crops. It
has a great importance as a source of plant protein needed for the majority of
Egyptian people. The intensification of agriculture has become urgent necessity
due to the limited cultivated area. Intensification, however, would maximize the
utilization of unit area,

Many investigators reported that the growth and yield of both sugar beet
and faba been are highly related to some agronomic factors such as the number of
plants per unit area and soil fertility. Previous studies showed that intercropping
patterns are suitable for small tenant farmers, since this system would increase the
productivity and hence the net return, minimizing risk and ensuring subsistence
farming (Panner 1975 and kanwar 1980). However, Abd El-Galil and Morsi
(2004) reported that intercropping some field crops is a promising practice with
main objectives to reduce labours peaks, minimize crop failure risk, reduce the
adverse effects of pests and provides farmers higher returns from land and labour

Abdel-Aal et al. (1989) reported that intercropping faba bean at three
population densities with two fodder beet varieties decreased root length and
diameterandyieldoftopandrootperplnntandperfed. compatedtoits sole
cropping. They also concluded that 1and equivalent ratio (LER) exceeded unity by
intercropping faba bean with the fodder beet. Abou-Kresha ef al. (1991) revealed
that the yield and yield components of fodder beet grown on the same ridge with
faba been were comparatively less than those grown on sole ridges. Amer ef al.
(1997) and Metwally er al. (1997) revealed that intercropping sugar beet with
faba bean significantly increased number of brancles, pods and seeds/plant as
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well as seed yield of faba bean plant. However, the pure stand seed yield/fed.
surpassed the intercropping onc. Concerning land equivalent ratio (LER), the
decreasing of faba bean ratio, in beet-bean cropping system, from 100% to 50%
or 33.3% reduced the intercropping efficiency in terms of LER. Hussein and El-
Deep (1999) studied the effect of intercropping sugar beet with faba bean and
found that, the highest seed yield was obtained when intercropping faba bean at a
rate of 6 or 8 plants/m2. Abd El-All (2002) indicated that monoculture gave the
highest values of yield and its components of sugar bect as compared to the
intercropping system. However, the intercropping system of sugar beet with faba
bean at a hill spacing of 60 cm faba bean significantly affected number of pods,
branches per plant besides 100- seed weight which showed higher values as
compared to the other intercropping systems of 20 cm or 40 cm distance between
hills. Besheit et al. (2002) revealed that intercropping onion on the other side of
beet ridge of 50 cm width negatively affected beet quality and productivity. El-
Shaikh and Bekheet (2004) illustrated that the pure stand of sugar beet
significantly increased root characteristics except for root length in the 1st season,
and also significantly increased vegetative growth and sugar yield of beet in both
seasons as well as total soluble solids percentage (T.S.S. %) in the st season as
compared to all intercropping systems in both seasons. The pure stand of faba
bean significantly increased plant height as compared to all intercropping systems
in both seasons. Marey (2004) indicated that intercropping sugar beet with faba
bean and chick pea resulted in a significant decrease in root yield (ton/fed.) as
compared to monoculture. On the other hand, number of branches and number of
pods per plant of faba bean under intercropping condition were higher than those
under solid planting. He added that land equivalent ratio (LER) exceeded one by
intercropping faba bean at different densities with the fodder beet.

Regarding nitrogen fertilization effect, Soliman (1992) stated that a
gradual significant increase in seed yield/fed., of faba bean was detected as the
nitrogen level increased up to 48 kg N/fed. Metwally (1997) reported that plant
height, number of branches and pods/plant, 100-seed weight as well as seed and
straw yields were markedly increased with raising nitrogen rates up to 45 kg
N/fed. Ramadan (1997) indicated that an adequate supply of nitrogen is essential
for optimum yield. However, excess N may resulted in an increase in yield of root
and top but with a reduction in sucrose content of beet roots. El-Hennaawy ef al.
(1998) reported that nitrogen is the most important agronomic variable known to
affect sugar beet yield and quality, where the individual root weight of sugar beet
was markedly increased with each increment of nitrogen. Increasing nitrogen
level up to 100 kg N/fed., substantially improved length, diameter and weight of
sugar beet root and depressed sucrose content in the roots (Mahmoud ef al. 1999).
Soheir Mokhtar (2001) indicated that increasing nitrogen from 30 to 60 kg/fed.,
increased yield and yield components of faba bean. Seced yield was increased by
adding 45 kg N/fed., over those receiving 30 or 60 kg N/fed., by 550 and 200
kg/fed., respectively. Ramadan (2005) reported that increasing nitrogen level up
to 120 kg N/fed increased root diameter, root length, root weight/plant and lesf
area index (LAI), while reduced quality traits of sugar beet.
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"MATERIALS AND METHODS

Two field experiments were conducted in the two successive seasons
2003/2004 and 2004/2005 at “Dar El-Ramad” Experimental Farm, Faculty of
Agriculture at Fayoum. The soil texture of the experimental site was clay loam
and had the following tabulated characteristics:

Organic Available
Season matter % | Nppm | Pppm | K ppm pH EC
2003/2004 1.83 50 24 625 8.30 | 5.32
2004/2005 1.85 30 11 465 8.52 | 4.72

In each experiment, the treatments comprised two intercropping patterns
besides solid planting for cach crop and three nitrogen fertilizer levels were practiced.
These treatments were used to investigate their effects on yield and yield components
of sugar beet (Top multigerm variety) and faba bean (Giaz 429). The four planting
patterns used were; (1) pure stand of sugar beet planted on 60 cm ridges and in hill
spacing 20 cm apart, (2) pure stand of faba bean planted on both sides of the 60 cm
ridge in hills 20 cm apart and two plants per hill, (3) intercropping faba bean with
sugar beet by planting sugar beet on one side of the ridges as in solid planting and
faba bean on the other side of ridges on hills of 40 cm apart (representing 100% sugar
beet: 25% faba bean), (4) intercropping faba bean with sugar beet by planting sugar
beet on one side of ridges as in solid planting and faba bean on the other side of ridges
on hills of 20 cm apart (represent 100% sugar beet: 50% faba bean). The three
nitrogen treatments 30, 60 and 90 kg N/fed. were splitted into two equal doses, one
before first irrigation while the other was added before the second one .

The experiment treatments were delineated in a randomized complete
block design with three replications. Each plot size was 10.5 m2 (5 ridges, 3.5 m
long and 60 cm wide). Sugar beet and faba bean were planted on October 8 and
12 in the first and second seasons, respectively. Normal agricultural practices of
the two crops were followed as recommended during the two growing seasons.

At harvest, the following characters were determined:

1-  Sugar beet: Root length (cm), root diameter (cm), fresh root yield per plant (kg),

top length (cm) and fresh top yield per plant (kg). Fresh root yield (ton/fed.) and
~ fresh top yield (ton/fed.) were calculated on plot basis. Total soluble solids
) (TSS.%) was determined using hand Refractometer.

2 - Faba bean: Plant height (cm), No. of branches /plant, No. of pods /plant, seed
yield /plant (g) and 100-seed weight (g). Biological yield (ton/fed.) and seed
yield (ardab/fed.,) were calculated on the plot basis.

Data were subjected to the proper statistical analysis according to Gomez and
- Gomez (1984) and LSD was used to compare the treatment means.
3 ~. Competitive relationships and land use efficiency were expressed by calculation
: of land equivalent ratio (LER) using the equation of De Wit and Den Bergh
(1965) and aggressively (A) following the equation of Mc Gilchrist (1965), using
the data of seed yield /faddan of the two crops as follows:
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LER = Lsu + Lfa where

Lsu = L sugar beet = intercrop yield of sugar beet/its pure stand yield

Lfa = L faba bean = intercrop yield of faba bean/its pure stand yield

Asu = [Ysu fa /(Ysu x Zsu fa)] - [Yfa su /(Yfa x Zfa su)]

Afa = [Yfa su /(Yfa x Zfa su)] - [Ysu fa /(Ysu x Zsu fa)]

Where

Ysu = pure stand yield of sugar beet, Yfa = pure stand yield of faba bean,

Ysu fa = intercropped yield of sugar beet, Yfa su = intercropped yield of faba
bean, Zsu fa = sown proportion of sugar beet with faba bean,

Zfa su = sown proportion of faba bean with sugar beet.

RESULTS AND DISSCUTION

Sugar beet:
a- Effect of intercropping patterns on growth, yield and yield component
characters.

The data presented in Table (1) show the effect of two intercropping
patterns, beside solid planting treated with three nitrogen fertilizer levels, in two
successive season. The data indicated that purc stand of sugar beet showed
significant higher values for root length, root diameter, fresh root yield /plant and
per feddan, top length and top fresh yield per feddan. The trend of change was
consistent over the two seasons of the study. Mcanwhile, values obtained for the
previous characters affected by the two intercropping patterns were lower than
those obtained in case of solid planting and these differences were mostly
significant. However, reduction augmented was not affected by plant density of
faba bean where the values obtained were mostly equal from the two
intercropping systems. These results are in harmony with those obtained by
Abdel- Aal et al. (1989) and El-Shaikh and Bekheet (2004).

Monoculture of sugar beet showed insignificant increment of TSS % as
compared to the intercropping patterns in both scasons. Interpretation for these
observations might be due to the relatively strong competition between the
intercropped crops. The effect of the intercropping on top fresh weight per plant and
per feddan followed the same course of change where solid plants significantly
recorded higher values than those of the two intercropping patterns. The intercropping
pattern of 50% faba bean, did not differ significantly from those of 25% faba bean
pananltcwldbecmdudedtlﬂgmﬂhyﬂdandyﬂdmwnemsofwgmbea
in the two intercropping patterns were significantly reduced as compared to solid
planting. Abdel- Aal et al. (1989) Abou-kresha ef al. (1991), Amer et al. (1997) and
Abd El-All (2002) supported these results, where they concluded that intercropping
faba bean with sugar beet decreased mean values of root characteristics and root yield
ton/fed., as compared to solid planting.

b- Effect of nitrogen fertilization,

Results presented in Table (1) indicate that different nitrogen rates had no
significant effect on most of the studied characters of sugar beet, except the average of
root length where the differences between the obtained values were significant in the
second season, while fresh top yield showed significant difference in the two seasons.
The interpretation of this finding might be due to that smal diffesence found between
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individual plants in the population per feddan accumulated and showed significant
differences in the total yield per feddan. Adding 90 kg N/fed showed the tallest roots
of sugar beet in the second season as compared to plants treated with 30 kg N/fed.
Yield of fresh roots and fresh top were generally increased with applying nitrogen
fertilizer at 90 kg rate. These results are in harmony with those obtained by Ramadan
(1997), El-Hennaawy et al. (1998) and Ramadan (2005)

c- Effect of interaction of cropping patterns x N levels.

The interaction effect of intercropping patterns (A) x nitrogen rates (B) was
not significant for most of the studied characters, except for root length and top fresh
weight /fed. The significant interaction of A x B for the two aforementioned
characters, indicates that the response of these characters to nitrogen fertilization
treatments differed in accordance to the two intercropping systems applied.

Faba bean:
a- Effect of intercropping patterns on growth, yield and yleld component characters.
The growth and yield and its components of faba bean as influenced by
intercropping patten with sugar beet and by adding different nitrogen rates are
presented in Table (2). The data indicated that the intercropping patterns had a
significant effect on plant height in the two seasons of the study. The highest values of
thig character was recorded by solid planting in both seasons, as compared to the other
pattemns of intercropping. Increasing faba bean population in the pattern involving
100% sugar beet and 50% faba bean showed higher plants than that of low dense in
the population pattern (100%; 25%). The interpretation of this observation might be
due to the encouragement of IAA (Indol acitic acid) synthesis owing to the reduction
in light intensity caused by relative high density of plant population. The increase in
TAA concentration in stem tissues cansed cell elongation and hence, taller plants were
formed. Similar results were obtained by Amer ef al. (1997), Abd El-All (2002) and
El-Shaikh and Bekheet (2004).

Number of branches per plant was significantly affected by intercropping
systems in the second season. The solid cultivation of faba bean recorded the lowest
values of this character. Regarding the No. of pods/plant, data in Table (2) reveal that
the intercropping patterns significantlv affected this character in both seasons. The
highest No. of pods/plant was attainec ..om the pattern of 100%: 25% of sugar beet
and faba been respectively. The interpretation of this result may be attributed to low
plant density of faba bean plants would secure better availability of production factors
(light, nutrient and water). Concerning seed yield/plant, data in Table (2) obviously
indicate that intercropping patterns applied, significantly affected this trait in both
scasons. Planting sugar beet on one side of the ridge and faba bean on the other side in
hills 40 cm distance (100%: 25%) showed highest values for this character compared
to the other intercropping pattern (100%.: 50%) and solid planting in both seasons of
study. The superiority of the pattern (100%: 25%) may be attributed to a wide
distribution of faba bean plants and less competition for the production factors, hence
more pods/plant would be produced due to more light penetration and also reduced
flower abscission along with the increase in mature pods and seed yield. This result is
in line with those found by Amer ez al. (1997), Metwallyetal (1997), Abd El-All

(2002) and Marey (2004).
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Table (1): Mean values of growth, yield and its components of sugar beet as affected by

interc with faba bean and n fertilizer levels in two successive seasons.
n 20042008 |
3 | 60 | % [ Mean [ 60 | 90 [Mean
 |Planting Patters (A)
beet: Faba bean Root kn%h (cm)
%a%_ng 671 3375 1 2720 | 2953 1 23.57 | 24.03 | 26.10 | 24.570
B 331 2187 | 23.93 | 23.78 | 2107 [ 2320 | 2283 {223
g 23.53 | 2460 | 2387 | 24.00 | 20, 2333 1246712294
Mean 285358 2673 | 2500 ———— 21. 235212453 | —
T8D.5% for]| A=2358 [ B=ns. [AxB=4.46| A=ns. | B=2.18 [ AB=ns.
A —_ Root diameter (cm)
Sole ﬁl“? 1193 | 11,73 1130 | 11.69 9.13 923 1967 ] 934
H 7920 1 10.20 10.33 591 807 | 797 10 .
—100: 30 33 | 10.67 993 | 9.98 147 720 ] 6. 7.16
Mean 10.16 | 10.87 1056 | —— L. %3] 8§13 | 8§19 [ —
LSD.S%for| A=1.29 | B=ns. ! \B=ns. [A=085] B=ns. | =8,
root ant .
[ 5% [1222] 1271 | 1044 | 1179 | 0677 [0.743 | 0.960 | 1.793
: 0,694 | 0.986 | 0.820 | 0.833 | 0635 [ 0.700 [ 0.737 | 0.69]
3 1594 826 ), 0.765 | 0.437 ]0.533 1 0.550 | 0.507
"Mean . . o1 ——— | 0.583 | 0.659 [ 0.749
| LS.RS%Ior A=0. S. ' edll) B=ns. | =ns,
anting {22.006 21.960] 29.47 [24.240
: 28 - [14.933 [21.169[22.1821 2.618
: 80 14370 T7.067] 17.600] 16.507
Mean . §17.104 ) .065[23.076
LSD. 5% for | A= 2. ) A=7335%]| B=3.5% = .S,
% AT 3847 | 3367 | 3687 | 31.20 [ 3.13 [41.07 3307
: 60| 40.73 | 45.80 g1 | 38.67 7.53 [ 42.60 | 39.
100: 50 - )87 | 41.53 43.27 36 | 32.80 9.27 13960 | 37.2
Mean . 40.24 91 | —— | 34.22 698 [41.09 | —
L&D.5%for| A=4.18 | B=ns | AB=ns | A=ns. | B=ns. | =n.S.
| — Fresh top yleldf%?
Solegantslgg 0494 | 0.46 0.376 0.44 0. 02130307023
B 035 ] 0.397 | 0.443 .399 201 1021710277 10.23
100: 50 0319 0461 | 0.333 | 0.371 137 [0.197 [0.183 | 0.17
. Mean 0388 | 0.44 0.384 — 0.177 10.209 | 0.256
LSD.5%for]| A=ns, | B=ns. | AB=ns | A=ns. [ B=ns. | =n.s.
. Fresh top yield
Sole%an? 8173 9079 415 | 855 | 5543 [ 60139813 [7.123
. ' 6.096 | 6,783 014 17693 | 7.763 [6.073]6.97416.270
100: 30 | 3746 6351 | 6885 | 6327 | 4253 [ 324215533501
Mean 6671 7405 | 7771 — 5.1 5776 17440 | —
LSD.5% for| A=0.483 | B=0.483 |AB=%§§'$=L24 [ B=1243 TAB =n.s.
o ()
“&‘le%-_nﬁg_ 20.03 | 20.20 | I8.27 | 19.30 | 21.03 | 2113 [ 20.33 [20.83 |
2 1483 | 16.93 16.60 1612 | 21.03 [21.13 [20.33 [ 2083 |
100: %0 | 2003 | 1740 | 1783 | 1842 | 22773 | 2093 [ 21773 [ 21.90
18.30 I830 | IS.18 17.57 2188 [21.04 [ 20.22
L.8&D. 8% for] A=ns. | B=ns. | =ns.| A=ns. | B=ns. | =ns. |
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Regarding 100-seed weight, data in Table (2) indicated that neither solid
planting of faba bean nor the two intercropping patterns showed different values
in the two seasons.

Biological yield (ton/fed.) and seed yield (ardab/fed.) followed the same
trend where solid planting showed the highest significant values in both yields as
compared to the intercropping patterns. The pattern of 100%: 50% ranked the
second in this respect. Regarding intercropping patterns, results obtained showed
that the biological and seed yields per feddan were significantly affected by the
previously mentioned factor (intercropping). Meanwhile, higher values of
biological and seed yields in the two seasons were obtained from the
intercropping pattern of 100% sugar beet: 50% faba bean as compared with
pattern of 100%: 25% on the previous basis. It is worth to mention, however, that
the seed yield per plant of 100%: 25% intercropping pattern exceeded those of
either the solid planting of faba bean or the 100%: 50% pattern. Yet, as for the
biological and seed yields per feddan the reverse was true where solid planting
ranked the first followed by 100%: 50% pattern. This finding implies that the
number of faba bean plants existing in the field would be the most important
factor determining both biological and seed yield. These results are similar to
those obtained by Amer et al. (1997), Hussein and El-Deep (1999) and Abd El-
All (2002), who found that intercropping sugar beet with faba been significantly
increased number of branches, pods, and seeds/plant as well as seed yield of faba
been plant. However, the seed yieldffed, of pure stand surpassed the
intercropping patterns.

b- Effect of nitrogen fertilization.

The growth and yield and its components of faba bean as influenced by
nitrogen fertilization in the two seasons are presented in Table (2). Plant height
and 100-seed weight showed insignificant response to the different rates of
nitrogen fertilizer. No obvious trend was noticed in the other characters where
No. of branches fplant, No. of pods/plant and biological yield showed significant
differences in one season of the study. Seed yield per plant showed significant
difference between the obtained values in the two seasons. It is worthy to notice
that the level of 60 kg N /fed., produced the highest values. This may be due to
that this level was sufficient to meet plant requirements through increasing the
capacity of plants in building metabolites and consequently increase growth
characters and seed yield per plant and its components (Table 2). Similar resutts
were obtained by Soliman (1992), Metwally (1997) and Ramadan (1997).

c- Effect of interaction of cropping patterns x nitrogen levels .

The interaction effect of intercropping patterns x nitrogen rates was not
significant for most of the studied traits (Table 2). However, No. of branches, No.
of pods and sced yield per plant showed significant interactions in the second
scason only. The significant interaction indicated that the response of these
characters to nitrogen fertilization treatments differed in accordance with the
intercropping pattern applied.
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Table (2.): Mean vaiues of yleld and its components of faba bean as affected by
hwmm@gmwmmm@gmmhMMem

Season 200372004 200472005
NlevldB) [ 30 [ 60 | 90 [ Mean 30 | 60 | 90 |Mean
Planting Patters (A)
Sugar beet: Faba bean Plant height (cm)

Sole planting | 97.07 | 110.13 | 109.27 | 10549 | 96.87 | 97.47 |10040] 98.24
100:25 | 86.87 | 81.00 | 86.00 | 84.62 | 8807 | 88.20 | 85.27 | 87.18
100: 50 | 89.47 | 8827 | 93.07 | 90.27 | 93.13 | 87.13 | 92.60 | 90.96

Mean 9113 | 93.13 | 96.11 ——— 9269 | 9093 | 9276 | ——
LSD.S%for | A=644 | B=ns. | AxB=ns. | A=6.07 | B=ns. | AB=ns.
Number of branches/plant

Soleplanting [ 2.93 | 287 307 2.96 307 | 327 | 353 | 329
100: 25 3.13 | 367 273 3.18 387 | 420 | 313 | 3.73
160: S0 320 | 320 2.73 304 307 | 393 | 3.00 | 333

Mean 3.09 3.25 2.84 —_— 343 380 | 322 [ —
LSD.5%for | A=ns. | B=ns | AB=ns | A=ns | B=ns [AB=ns
Number of pods/plant

Sole planting | 11.33 | 9.47 9.713 10.18 | 1140 | 12.27 | 1040 | 11.36
100:25 | 1107 | 13.80 | 13.73 | 1287 | 11.67 | 1687 | 1560 | 14.71
100:S0 | 11.53 | 13.00 | 1047 [ 11.67 | 14.13 | 1593 [ 940 | 13.16

Mean 11.31 | 12.09 1131 — | 1240 | 1502 ) 11.80 | ——
LSD.S%for| A=092 | B=ns. [AB=160[ A=120] B=120 [ AB=207
Seed yield /

Sole planting [22.677| 2.907 | 29.610 | 25.731 | 31.033 |30.567|31.433|31.011
100:25 |44.188| 48.053 | 42.830 | 45.024 | 44.500 [46.533(34.967| 42.00
100: S0 [27.819] 40.984 | 27.719 [ 32.17 | 38.233 | 43.20 [21.833[34.422

Mean 31.561| 37.981 | 33.386 | —— | 37.922 [40.100[29411| —
LSD.S%for| A=5285 | B=5285 | AB=ns [A=3.871] B=3.87]1 [ AB=6704
100-sced weight (2)

Sole planting | 87.97 | 8870 | 83.90 | 8686 | 80.88 | 76.27 | 74.08 | 77.08
100: 25 93.83 | 90.23 | 8630 | 90.12 | 79.87 | 82.37 | 82.00 | 81.41
100: 50 89.17 | 9090 | 84.73 | 8827 | 78.00 | 77.87 | 82.19 | 79.35
Mean 90.32 | 8994 | B498 | —— | 79.58 | 7884 | /.42 | eeme
LSD.S%for| A=ns | B=ns | AB=ns [ A=ns. | B=ns | AB=ns
Biological yicid (ton/fed)

Sole planting | 10.400] 7667 | 8.133 | 8733 | 7.133 | 5833 | 6.133 | 6.367

100:25 [ 4.800 | 3933 | 4333 | 435 | 4700 | 3.967 | 3233 | 3.967
100: 50 5667 | 5900 | 6400 [ 5989 | 5067 | 4.600 | 3.867 | 4.511

Mean 695 | 5833 | 6.289 — 5633 | 4800 | 4411
LSD.S%for [ A=1.0i3 | B=ns. | AB=ns [A=0636] B=0636 ]| AB=ns.
Seed yield (Ardaby fed.

Sole planting | 10.01 | 10.50 951 10.01 13.14 | 1269 | 12.99 | 12.9%4
100: 25 564 6.09 511 561 879 699 | 8397 | 806
100: S0 724 8.90 753 789 964 933 | 877 | 925
Mean 163 8.50 138 — 1052 | 967 | 1005 | —

LSD.S%for | A=095 | B=0.95 | AB=ns. [A=093I| B=ns | AB=ns.
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Effect of intercropping on the competitive relationship.

Land equivalent ratio (LER) is the most frequently used index of
biological advantage which place the component crops on a relative and directly
comparable basis. It is defined as the relative land area that would be required for
solid crops to produce the yields achieved in intercropping (Weil and
McFadden, 1991). Data on the competitive relationship as shown in Table (3)
indicate that sugar beet gave advantage in land use more than the faba been under
the intercropping pattern of 100%: 25% (sugar beet: faba bean). The reverse trend
was observed where faba bean gave advantage in land use efficiency more than
sugar beet in intercropping pattern 100%: 50% (sugar bect: faba bean). It is clear
that land use efficiency increased to a maximum of 29 % in the first season and to
47% in the second secason by planting the full stand of sugar beet and faba bean in
hill 40 cm apart (100% sugar beet: 25% faba bean). While the intercropping
pattern of 100% sugar beet: 50% faba bean, land use efficiency increased to 48%
and 40% in the two secasons respectively, which existed the maximum land
utilization. The data obtained on aggressivity indicated that faba bean in both
intercropping system did not show any competitive pressure on the sugar beet. It
is also evident from Table (3) that faba bean grown in intercropping pattern of
100%: 50% was more aggressive than when grown in pattern 100% sugar beet:
25% faba bean. Also the positive (A fyvalues for faba bean vs. the negative ones
(A 8) for sugar beet indicated that faba bean was the dominant intercrop
component while sugar beet was the dominated.

Table (3): Effect of intercropping patterns of faba bean on sugar beet under
nitrogen fertilization on the competitive relationships and yield
advantage in two successive seasons.

Season 2003/2004 2004/2005

NievelB)| 30 | 60 | 9 |Mean | 30 | 60 | 90 [Mean

Planting Patters (A

Sugar beet: Faba Land cquivalent ratio of sugar beet (LER )

100: 25 | 0.679] 0.712 | 0.782 | 0.725 | 0.868 [ 0.964 | 0.753 | 0.851

100: 50 [(0.653| 0.696 | 0.722 | 0.691 | 0.697 | 0.777 | 0.598 [ 0.681

Land equivalent ratio of faba bean (LER()

100: 28 | 0.563 | 0.580 | 0.537 | 0.560 | 0.669 |0.551 | 0.646 | 0.623

100: 50 |0.723 | 0.848 | 0.792 | 0.788 | 0.734 [0.735 )| 0.675]0.715

LER (LER ; + LERp

100:28 |1.242 | 1.292 | 1.319 | 1.286 | 1.537 | 1.515 | 1.400 [ 1.473

100: 50 |1376) 1.543 | 1.51 | 1479 | 1.431 |1.512]1.273 [1.396

Sgrgressivity of sugar beet (A

lM:iS -0.394] 0.402 -0.3‘2 0.379 | -0.452 |-0.310]/-0.458|-0.410

100; S0 (-0.397| -0.500 | -0.431 | -0.443 | -0.385 |-0.347]-0.376|-0.374

Aggvessivity of faba bean (Ag)

100: 25 | 0.394 ] 0.402 | 0.342 | 0.379 | 0.452 | 0.310 | 0.458 [ 0.410

100: 50 | 0397 | 0.500 | 0.431 | 0.443 | 0.385 | 0.347 | 0.376 | 0.374
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