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Abstract

A field trial was conducted at Sids Agricultural Research Station., Beni-Sweif Governorate during the
summer of season 2010 and 2011 to evaluate the effect of intercropping of soybean with sorghum of different
patterns on yield and its components of the two crops. A split plot design with three replications, where main
plots contained three intercropping patterns (P1) 100% sorghum+25%soybean, (P2) 100% sorghum+ 50%
soybean and (P3) 100% sorghum+75% soybean. However sub plot comprised Giza 35, Giza 83 and Giza 111
soybean cultivars.

The results indicated that sorghum yield/fad. Gave the highest at 100% sorghum +25% soybean cultivars
Giza 83 it was decreased with increasing soybean percentage. Seed yield/fad. of soybean was higher when Giza
111 cultivar at 75% intercropped to sorghum compared with Giza 35 and Giza 83 cultivars.

The highest land equivalent ratios (LER) were 1.55 and 1.56 while land equivalent coefficient (LEC) were
0.59 and 0.60 when intercropping patterns (100% sorghum+75% Giza 111 soybean cultivar) in the first and the
second seasons, respectively. The aggressivity (Agg) of soybean was dominant while sorghum was dominated at
(100% sorghum + 75% soybean cultivar). The greater values competitive ratio (CR) of soybean were 1.18 and
1.05 while sorghum were 1.11 and 1.16 when intercropping patterns (100% sorghum+25% soybean Giza 35
cultivar and 75% soybean Giza 111 cultivar

The highest values monetary advantage index (MAI) were 1982.74 and 2509.07 while the highest monetary
advantage ratio (MER) were 1.47 was 1.52 when observed intercrop (100% sorghum + 75% soybean Giza 111
cultivar in the first and the second seasons, respectively.
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Introduction

Multiple cropping plays an important role in
agriculture because of the effective utilization of
resources, significantly enhancing crop productivity
compared with that of monoculture crops (Li et al
1999).

In the intercrop the degree of resource
complementarily, the total yield and the participation
of yield between the individual species is determined
by both inter and intra specific competition, which
again is influenced by the availability of
environmental resources, the relative frequency of
the species and the density of components
Haugguard et al (2001). Cereals deplete soil
nitrogen and produce carbohydrates while legumes
fix atmospheric nitrogen and produce protein. The
cereal legumes mixture improves the diet of tropical
farmers as well as the soil of their farms (Tariah and
Wahua 1985).

Grain sorghum (Sorghum bicolor L. Moench)
grows in about 0.390 million faddan is concentrated
mainly at Middle and Upper Egypt and preceded by
either legumes or non legumes winter crops, so it
ranks the fourth among cereal crops after wheat, rice
and maize in terms of acreage and production. It is
usually used for both food and feed over the world
including Egypt, where the cereal national

production suffers large gap with the total
consumption of the explosive population. Despite of
the moderate tolerance of sorghum plants to drought
and salinity, the old leaves display marked
senescence in its cultivated area. This phenomenon
encourages farmers to defoliate old leaves as feed for
their animals.

Soybean (Glycine max Merr.) is the most
important grain legume crop in the world in terms of
total production international trade. Soybean seed
contain from protein and oil. Soybean area in Egypt
has been dramatically decreased as a result of severe
competition from strategic summer crops.

Soybean is considered a crop of enormous
potential for improving human diet as well as animal
feed and features prominently as row material base
for ago-industries.

Aggarwal et al (1992) reported that the yield
advantage of any intercrop is attributed to below and
above-ground plant interactions which are likely to
vary depending upon the temporal spatial difference
in resource use by components crops.

Spitters (1983) reported that yield of grain per
unit area is an essential measure of mixture
performance which represent only a part of total
plant biomass and may not fully reflect the result of
competition between species in mixture. A number
of indices such as land equivalent ratio, relative
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crowding coefficient, competitive ratio, actual yield
loss, monetary advantage and intercropping
advantage have been proposed to describe
competition within and economic advantage of
intercropping systems (Banik et al 2000).

Cereal/legume intercropping increase dry
matter production and grain yield more than their
monocultures. In developing countries,
intensification of agricultural systems will result in
greater production and income per unit area/year.
Multiple cropping systems (sequential cropping and
intercropping) may be one of the most important
means for intensifying the agricultural system. The
growth of the two crops together in the same field
during a growing season may result in inter specific
competition or facilitation between the plants
(Zhang and Li 2003). Thus, the overall mixture
densities and the relative proportion of component
crops are important in determining yields and
production efficiency of cereal-legume intercrop
systems (Willey and Osiru, 1972).

The advantage of intercropping over sole
cropping is that competition for resources between
species are less than within the same specifics. In
tropical agriculture, for example, tall and short crops
are grown together to maximize production. Singh
and balyan (2000) indicated that the intercropping
systems registered significant increase in total
productivity ~ (sorghum equivalent) over sole
sorghum.

Abdur Rashid et al (2004) reported that more
over planting pattern and legumes intercropping had
significantly affected the number of grain panicle of
sorghum. The grain yield of sole sorghum was
significantly more than the grain yield of sorghum
associated with many bean or guar.

El-Naim et al (2013) indicated that vyield
significantly  differences among the spatial
arrangements 1:1 arrangement obtained the highest
values of sorghum panicle weight, and sorghum
grain yield for both sorghum and cowpea whereas
the total LER was (2.11) Rees et al (1998) It has also
been both maize and sorghum are always given
priority over other crops through timely planting
and/or cropping area size.

Langat et al (2006) reported that intercropping
significantly affected the vyield component of
sorghum number of tiller and viable panicles per
plant were generally higher in intercrops than in pure
stands.

Wahua and Miller (1978 a, 1978 b) indicated
that short sorghum grown with soybean had lower
grains/ head than its monoculture. Soybean vyields
with short and tall sorghum were reduced by 18 and
16% respectively, from monoculture yield.

Abou Keriasha et al (1993) reported that the
highest value of seed yield of soybean was obtained
by intercropping soybean with short sorghum.
Intercrop sorghum had greater weight of grain/head
and 100 grain weight, than pure stand. Land

Equivalent Ratio (LER) was greater with short
sorghum. Aggressivity (Agg) values were positive
for sorghum while aggressivity values of soybean
were negative.

Many studies of cereal/legume intercropping
have shown that the quantity of N fixed by the
legume depends on such factors the morphology,
density and competitive ability of the legume (Ofori
and Stern 1987)

Olowe et al (2006) showed that intercropping
soybean into sunflower significantly reduced its
grain yield by 67-98% relative to its sole.

Yilmaz et al (2007) showed that maize,
sorghum or millet grain yields were increased or
slightly affected by intercropping system compared
with the sole crop, but that of legume crop yields
(cowpea and bean) showed decrement 50%.

Oseni (2010) indicated that grain and straw
yields of both sorghum and cowpea were higher in
sole cropping than in the intercropping mixture.

Ahmad et al (2010) found that intercropping
can increase light interception and increased shading
in intercropping system compared to sole maize and
reduce water evaporation and improve conservation
of soil moisture. Based on high grain and suitable
envirmental  condition intercrop  productivity
compared to sole crop could be selected for
improving the productivity of maize and cowpea.

Barik et al (1998) reported that sorghum +
groundnut gave the highest LER, monetary
advantage and relative net return.

Ghosh (2004) Further explained that because of
the difference in canopy height of soybean and
sorghum, the two species not only competed for
nutrient water but also for sunlight.

Ghosh et al (2006) observed that yield and land
equivalent ratio (LER) of both the intercrops
increased over sole crops through based on
aggressivity and relative crowding coefficient (Rcc)
sorghum (+) is more competitive than soybean.

Elmore and Jackobs (1984) intercropped
soybean yields were greater with short than with tall
sorghum cultivar. Impotents contributing to their
greater yields were greater pods/plant, seeds/pod and
seed weight.

The aim of this study is to increase the area
planted to soybean in areas of sorghum at Middle and

Upper Egypt.

Materials and methods

A field trial was conducted at Sids,
Experimental Station Beni-Sweif Governorate during
2010 and 2011 to evaluate intercropping of three
soybean cultivars with sorghum under different
patterns on yield and its components of the two
crops.

The experimental design was split plots design with
three replicates, the plot area was 16.8m? consisting
of 8 ridges 0.60m width and 3.5m length. The main
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plots contain three intercropping patterns. (P1)
sorghum intercrop was planted in the whole plot (8
ridges) in hills 30cm apart and 3 plants/hill, while
soybean was planted on two ridges humber 1 and 8
to give (100% sorghum + 25% soybean), (P2)
soybean was planted on four ridges number 1, 3, 6
and 8 to give (100% sorghum + 50% soybean) and
(P3) soybean was planted on six ridges number 1, 2,
3, 6, 7 and 8 at the other side of sorghum ridges in all
intercropping patterns to give (100% sorghum + 75%
soybean). Soybean intercrop was planted at 10cm
apart in hills and leaving 2 plants/hill. The sub-plot
comprised three soybean cultivars: Giza 35, Giza 83,
and Giza 111 received from the Food Legumes
Research Department, Field Crop Research Institute,
ARC, Giza, while sorghum cultivar Dorado was
used.

The solid sorghum was planted in hills 20 cm
apart and leaving 2 plants/hill and solid soybean was
planted in hills 20 cm apart and leaving 2 plants/hill
and planted on the two sides of ridges. Sorghum
grains were sown on 20" and 25" May at 2010 and
2011, respectively. While planting soybean was
before sorghum two weeks. Soybean was sown on 5%
and 10" May in the first and the second seasons,
respectively.

Calcium superphosphate at the rate was 30 kg
P,Os/fad. (15.5% P,0s) was added during soil
preparation. Nitrogen fertilizer of sorghum was 80 kg
N/fad. in the form of ammonium nitrate (33.5% N)
three equal doses were added every 15 days the first
one was added after thinning (20 days after sowing).
Potassium fertilizer was 24 kg K,O/fad. potassium
sulphate (48% K0) divided into two equal doses the
first dose was added immediately after thinning and
the second after 15 days later. Soybean cultivars
seeds were inoculated with specific bacteria
(Bradyrhizobium japonicum L.) at sowing time.

Data recorded on sorghum: plant height (cm),
panicle length (cm), head weight (g), grain weight
head (g), 100 grain weight (g) and grain yield/fad
(ardab).

Soybean: the data for number of days from
sowing to flowering and maturity were recorded on
plot basis. Ten guarded plants were randomly taken
from each plot to measure plant height (cm),
numbers of branches, pods and seeds/plant, seed
yield/plant (g), 100 seeds weight (g). Seed yield
kg/fad. was determined from 8 ridges, area of 16.8
m?2in each plot.

Competitive relationships

1. Land equivalent ratio (LER): according to
Willey & Osiru, 1972).
LER= (Yab/Yaa) + (Yba/Ybb)

2. Aggressivity (Agg).

This was proposed by Mc-Gillichrist (1965)
and was determined according to the following
formula:

Aga = [Yab / (Yaa X Zab)] — [Yba / (Ybb X Zba)] Agp =
[Yba/ (Ybb X Zba)] - [Yab / (Yaa X Zab)]

An aggressivity value of zero indicates that the
intercropped crops are equally competitive for any
other situation both crops will have the same
numerical value, but the sign of the dominant crop is
positive and the dominated is negative.

3. Competitive ratio (CR) by Willey and Rao
(1980).

_ LERa Zba
CRa = < ,
{[ LEij [Zabj}
CRb = [ LERb]X [Zabj
LERa Zba

4. Land equivalent coefficient (LEC)
LEC=Lax Lb La = LER of main
crop Lb = LER of intercrop
(LEC) however, measures acceptable level
competitive interaction confers sufficient degree of
complementarily (i-e it indicates the minimum level
of reasonable contribution by the least productive
intercrop component) if a yield advantage is
indicated Adetiloye et al, (1983). For a two crop
mixture the minimum expected productivity
coefficient (PC) is 0.25 i-e a yield advantage is
obtained if (LEC) value exceed 0.25.

5. Economic evaluation:

Monetary advantage index (MAI): Suggests
that the economic assessment should be in terms of
the value of land saved; this could probably be most
assessed on the basis of the rentable value of this
land. MAI was calculated according to the formula,
suggested by Willey (1979).

MAI

_ Value of combined intercropsx LER -1

LER

6. Monetary Equivalent Ratio (MER): MER was
calculated according to the formula, suggested
by Adetiloye and Adekunle (1989).
ra+rb

a

MER =

Whereas:
ra & rb monetary returns from (a) and (b)
Ra. highest sole crop monetary return
ra=paxya rb =pb x yb
ya & yb yield of aand b pa, pb prices
of unit weight of crop aand b

7. Gross return (LE/fad):

Gross return from each treatment was
calculated in Egyptian pounds (LE) at market prices
which were 205 or 265 LE for grain sorghum
ardab/fad. and 2207 or 2316 LE for seed soybean
ton/fad. in 2010 and 2011 seasons, respectively.
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Data for each experiment were then analyzed by
MSTATC (1980) software for comparison of the
mean values of the two seasons by LSD test at the
5% level. Response equations were calculated
according to Snedecor and Cochran (1988).

Results and Discussion

1. Sorghum

a. Effect of intercropping patterns of soybean
cultivar on vyield and yield components of
sorghum.

Results in (Table 1) indicated that yield and
yield components of sorghum were significantly
decreased by decreasing soybean density from 75%,
50% and 25%, respectively. Most of yield attributes
i-e panicle length, weight head, weight of grains
head, weight of 100 grain and grain yield/fad. were
significantly decreased by increasing density of
soybean from 25%, 50% up to 75%. These results
heaved opposite trend of plant height in both seasons.
These results intercropping soybean with sorghum at
25% gave the highest values character of sorghum
and the lowest values was showed when soybean was
planted 75% in both seasons. These results may be

due to increase the shading of soybean plants which
replicated to increased inter-competition between
soybean and shorter sorghum plants for lights. These
results are agreed with those obtained by Abdur
Rashid et al (2004), Langat et al (2006) fond that
the intercropped pattern with the most tiller and
viable panicles per plant. This could be due to a
wider inter-row and intra-row spacing between any 2
sorghum plants since sorghum rots extract moisture
from a deeper soil horizon than groundnut, sorghum
plants had a wider area to derive water and nutrients
this treatment than sorghum in both sole and the
other intercrop treatments. There was little difference
in 1000-grains weight between the treatments. Eybe
(2010) found that the highest grain yield sorghum
with groundnut (2:2 patterns)

Sorghum yield had the same trend for yield
sorghum intercropped with soybean. The actual
yields of sorghum were 98.58%, 94.63% and 91.54%
in the first season and 97.01%, 92.69% and 89.82%
in the second season, respectively compared to
sorghum pure stand. Similar the result by Tarhalkar
and Rao (1975) have suggested that short sorghum
less competition to intercropped legumes than taller
sorghums.

Table 1. Effect of intercropping patterns on yield and its components of sorghum in the first and the second

Seasons.
First season 2010
characters .
Plant height Panicle Hgad V\(Eg;]r;/ 100 grain _G rain
(cm) Length weight head weight yield/fad.
Intercroping (cm) (9) (9) (ardab)
patterns @)
100+25% 131.00 18.11 50.02 38.33 3.00 15.97
100+50% 133.56 16.89 48.78 36.78 2.85 15.37
100+75% 135.89 15.89 47.44 35.44 2.74 14.83
LSD 5% 1.55 0.71 0.28 0.28 0.05 0.15
Sorghum solid 135.00 23.00 52.00 41.00 3.50 16.80
Second season 2011
100+25% 133.33 19.17 54.78 40.11 3.17 16.20
100+50% 134.89 18.00 50.55 38.78 2.94 15.48
100+75% 138.00 17.00 49.11 37.11 2.89 15.00
LSD 5% 1.29 0.30 0.40 0.40 0.03 0.48
Sorghum solid 137.00 24.00 66.00 42.5 3.60 16.90

b. Effect of three soybean cultivars on yield and
its components of sorghum.

Data in Table (2) show that intercropped
sorghum yields were 15.17, 15.97, and 15.00 in the
first season and 15.35, 16.17 and 15.17 ardab/fad in
the second season with soybean cultivars Giza 35,
Giza 83 and Giza 111, respectively.

It is clear that highest values yield component
of sorghum and grain yield/fad. with soybean Giza
83 cultivar (short plant soybean) and decreased with
soybean Giza 111 cultivar (tall plant soybean). The

percentage decreased of sorghum grain vyield/fad.
were 7.41% and 9.16% in the first and the second
seasons, respectively as compared with sole crop.
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Table 2. Effect of intercropping three soybean cultivars on yield and its components of sorghum in the first and

the second seasons.

First season 2010

characters

. Grain . .
. Panicle Head . 100 grain Grain

P'am‘;'ght Length weight Wﬁg&” weight yield/fad.

Soybean (cm) (9) @ (9 (ardab)

cultivars g
G. 35 133.44 16.89 48.36 36.33 2.85 15.17
G. 83 135.56 17.67 50.11 38.46 3.01 15.97
G.111 131.44 16.33 47.78 35.78 2.82 15.03
LSD 5% 1.40 0.80 0.45 0.08 0.09 0.09
S%rgl?;m 135.00 23.00 52.00 41.00 3.50 16.80
Second season 2011

G. 35 134.11 18.00 53.67 38.67 2.96 15.35
G. 83 137.00 19.00 51.44 40.11 3.20 16.17
G.111 135.11 17.17 49.33 37.33 2.83 15.17
LSD 5% 2.22 0.38 1.05 1.05 0.04 0.10
Sosrglri‘gm 137.00 24.00 66.00 425 3.60 16.90

c. Effect of the interaction between intercropping
three soybean cultivars with sorghum on yield
and yield components of sorghum.

Results in Table (3) head weight, grain weight
per head, 100 grain weight and grain yield/fad. of
sorghum were significantly in both seasons except
plant height in the second season. The higher values
yield components of sorghum were recorded for
intercropping pattern (100% sorghum+ 25%
soybean) whereas the lowest values for intercropping
pattern (100% sorghum+ 75% soybean) with three

soybean (Giza 35, Giza 83 and Giza 111 cultivars).
The higher grain yield/fad. of sorghum show 16.4
and 16.67 ardab/fad. observed with intercropping
patterns (100% sorghum+ 25% soybean Giza 83
cultivar)  in the first and the second seasons,
respectively. This result may be due to the decreased
in soybean density intercropped with sorghum from
75% up to 25% which decrease inter and intra
specific competitive between plants for light, water
and nutrients.

Table 3. Effect of the interaction between intercropping patterns and three soybean cultivars on yield and its
components of sorghum in the first and the second seasons.

First season 2010

Intercropping Characters Plant Panicle Head G'.'am 10(.) Grain
. ; weight/ grain .
patterns Soybean height Length weight head weiaht yield/fad.
g

cultivars (cm) (cm) (9) @) @ (ardab)
100+25% 131.00 18.00 50.07 38.00 2.93 16.00
100+50% G.35 132.67 16.67 48.00 36.80 2.83 15.00
100+75% 136.67 16.00 47.00 35.00 2.78 14.50
100+25% 134.33 18.33 51.00 40.00 3.24 16.40
100+50% G. 83 136.00 18.00 50.33 38.33 2.96 16.00
100+75% 136.33 16.67 49.00 37.00 2.83 15.50
100+25% 127.67 18.00 49.00 37.00 2.84 15.50
100+50% G. 111 132.00 16.00 48.00 36.00 2.76 15.10
100+75% 134.67 15.00 46.33 34.33 2.62 14.50
LSD 5% 2.69 NS 0.48 0.48 0.23 0.40
Solid 135.00 23.00 52.00 41.00 3.50 16.80

Second season 2011

100+25% G. 35 131.33 19.00 62.00 40.00 3.10 16.27
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100+50% 134.00 18.00 50.00 39.80 2.92 15.10
100+75% 137.00 17.00 49.00 37.00 2.85 14.67
100+25% 135.67 20.00 52.00 42.00 3.50 16.67
100+50% G. 83 136.33 19.00 52.33 40.33 3.07 16.17
100+75% 139.00 18.00 50.00 38.00 3.03 15.67
100+25% 133.00 18.50 50.33 38.33 2.90 15.67
100+50% G. 111 134.33 17.00 49.33 37.33 2.82 15.17
100+75% 138.00 16.00 48.33 36.33 2.78 14.67

LSD 5% NS NS 0.68 0.68 0.05 0.42
Solid 137.00 24.00 66.00 42.5 3.60 16.90
2. Soybean Seed vyield /fad. of soybean had increased by

a. Effect of intercropping patterns on yield and
yield components of soybean.

Results in Table (4) show that intercropping
pattern (100% sorghum+ 25% soybean) gave the
highest values in numbers of branches, pods, seed
and seed yield/plant and 100-seed weight in both
seasons. The lower numbers of days and maturity
was recorded intercropping pattern (100% sorghum+
75% soybean) in both seasons. Similar result is
observed by EImore and Jackobs (1984).

increasing soybean density from 25% to 75% and
50% to 75% were recorded from 342.78 to 911.00
and 348.78 to 977.33 kg/fad. whereas 627.33 to
911.00 and 348.78 to 977.33 kg/fad. in the first and
the second seasons, respectively. Similar result is
observed by Olowe et al (2006) the low yield of
intercropped soybean was apparently due to the
shading effect of the vigorously growing local
adapted sunflower variety.

Table 4. Effect of intercropping patterns on yield and its components of soybean in the first and the second

seasons.
First season 2010
No. of 100

Intercropping days No. of days Pl_ant No. of No. of No. of _Seed seeds S_eed

to height  branches yield/pl - yield

patterns to maturit (cm) ol pods/pl  seeds/pl © weight ka/fad

flowering Y P g (@ g
100+25% 33.67 112.11 101.67 1.81 2328 5821 8.79 1520  342.78
100+50% 33.33 111.44 103.11 1.67 2252 5652 8.54 1504  627.33
100+75% 33.00 110.44 104.44 1.60 2182 5470 8.31 1498  911.00
LSD 5% NS 0.50 1.95 0.10 0.43 0.57 0.12 0.09 98.07
Solid G. 35 32.33 111.00 100.00 1.47 3530  84.70 1353 1560  1378.67
Solid G. 83 29.67 98.00 86.67 1.90 3037  73.40 10.03 1367  992.00
Solid G.111 36.33 121.00 106.67 2.00 3963 9217 16.16  17.47  1722.33
Second season 2011

100+25% 32.45 106.55 106.67 1.81 2892 6710 1033 1537  348.78
100+50% 32.00 105.78 108.89 1.76 2807 6582 1003 1526  683.11
100+75% 31.00 105.33 111.11 1.71 2738 64.71 9.88 1526  977.33
LSD 5% 0.83 0.85 2.92 NS 0.32 0.63 0.10 0.07 26.65
Solid G. 35 31.00 108.00 100.00 2.30 3567 8513 1373 1613  1421.00
Solid G. 83 28.33 96.00 91.67 2.80 3303 8273 1150 1397  1165.00
Solid G. 111 36.00 119.33 118.33 2.57 4053 9563 1663  17.33  1816.00

b. Effect of three soybean cultivars on yield and
its components of soybean.

Data presented in Table (5) show that all
characters under study of soybean were significantly
affected by soybean cultivar in both seasons except
number of branches/plant in second season.

Giza 83 cultivar was the earliest in flowering
and maturity in both seasons, while Giza 111 cultivar
was the least in flowering and maturity in both
seasons. Giza 111 cultivar had the tallest plants in
both seasons, whereas plants of Giza 83 cultivar were
the shortest in both seasons. Giza 111 cultivar
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produced the highest number of pods and seeds per
plant and the heaviest weights of seed yield per plant
and 100-seed in both seasons, while Giza 83 cultivar
recorded the lowest values for these characters in
both seasons.

The soybean yields were 783.33, 655.44 and
442.33 kglfad. for Gizalll, Giza 35 and Giza 83
cultivars, respectively in the first season, while their
corresponding values in the second season were
849.67, 650.00 and 509.33 kg/fad., respectively.

The increase in seed yield of Giza 111 over
Giza 35 and Giza 83 cultivars estimated 19.51 and
77.1% in the first season and 30.72 and 66.82% in
the second season. The increase in yield of Giza 111

cultivar may be due to the increases in vyield
components comparing with the other two cultivars.
Soybean cultivars showed similar behavior in case of
solid. Similar the results by Pal et al (1992) and
Muoneke et al (2007) had observed similar yield
reductions in soybean intercropped with maize and
sorghum and associated the yield depression to inter
specific competition and the depressive effect of the
cereals. Eybe (2010) the yield reduction of the
intercropped soybean might be associated with inter
specific  competition between the intercrop
components for growth resources (Light, water,
nutrients, air etc.) and the depressive effects of
sorghum.

Table 5. Effect of intercropping sorghum on three soybean cultivars on yield and its components of soybean in

the first and the second seasons.

First season 2010

No. of No. of 100
Soybean days days Pl_a nt No. of No.of  No. of _Seed seeds S_eed
. height branches yield/pl : yield
cultivars to to (cm) ol pods/pl  seeds/pl @ weight Ka/fad
flowering maturity P g (9) J
G. 35 32.89 111.67 103.33 1.52 22.99 5559 8.55 15.38  655.44
G. 83 29.67 100.22  91.67 1.73 20.43  53.13 7.02 13.21  442.33
G. 111 37.44 12211 11422 1.82 2420  60.71 10.07 16.63 783.33
LSD 5% 0.62 1.45 2.72 0.12 0.24 0.90 0.21 0.06 22.20
Solid G. 35 32.33 111.00  100.00 1.47 3530  84.70 1353 1560 1378.67
Solid G. 83 29.67 98.00  86.67 1.90 30.37  73.40 10.03  13.67  992.00
SolidG. 111 36.33 121.00  106.67 2.00 39.63  92.17 16.16  17.47 1722.33
Second season 2011
G.35 30.78  106.78  103.89 1.77 27.54 64.42 998 1550  650.00
G.83 28.67 95.33  98.33 1.78 26.24 63.60 873  13.72  509.33
G. 111 36.00 11555 124.45 1.73 30.58 69.51 1153 1659  849.67
LSD 5% 1.30 1.45 2.71 NS 1.66 0.85 0.26 0.12 24.32
Solid G. 35 31.00  108.00 100.00 2.30 35.67 85.13  13.73 16.13 1421.00
Solid G. 83 28.33 96.00  91.67 2.80 33.03 8273 1150 13.97 1165.00
Solid G.111 3600  119.33 118.33 257 40.53 95.63  16.63 17.33 1816.00

c. Effect of the interaction between intercropping
systems and three soybean cultivars on yield
and its components of soybean.

Results in Table (6) indicate that number of
pods and seeds/plant, seed yield/plant, 100-seed
weight and seed yield/fad. were significantly affected
by the interaction between intercropping systems and
soybean cultivars in both seasons. Intercropping of
soybean Giza 111 cultivar by 25% with 100%
sorghum recorded the highest values for characters-i-
e plant height, number of branches, pods, seeds and
seed yield per plant and 100-seed weight expect seed

yield in both seasons, while, the lowest values for
these characters showed with soybean Giza 83
cultivar when planted by 75%. The highest values
of seed yield/fad.were (1180.00 and 1262.00 kg in
the first and the second seasons, respectively) with
soybean Giza 111 cultivar when intercropped by
75% + 100% sorghum. On the other hand the lowest
values were obtained from soybean Giza 83 cultivar
where sown by 25% + 100% sorghum (233.00 and
285.33 kg) in the first and the second seasons,
respectively.
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Table 6. Effect of the interaction between intercropping patterns and three soybean cultivars on yield and its
components of soybean in the first and the second seasons.

First season 2010

No. of No. of 100
. Soybea days days P'?‘”t No. of No. of No. of _Seed seeds Seed
Intercroppin n heigh  branche yield/p : -
g patterns cultivar to to t s pods/p  seeds/p | weigh  yield
s flowerin  maturit (cm) Ipl | | @ t kg/fad.
g y @
101.6
100+25% 33.00 112.00 1073 3 1.63 23.77 56,57 8.73 1553  387.33
100+50% G. 35 33.00 112.00 s 1.47 2300 5553 860 1533  645.00
100+75% 33.67 11100 4oe s 1.47 2220 5467 833 1526 934.00
0
100+25% 30.00 101.33  90.00 1.80 2103 5490 723 1333  233.00
100+50% G. 83 29.67 100.33  91.67 1.73 2053  53.27 703 1317  475.00
100+75% 20.33 99.00  93.33 1.67 19.73 5123 6.80 1320 619.00
113.3
100+25% 3800  123.00 11‘1 , 200 2503 6317 1040 1673 ‘712288
100+450%  G. 111  37.33 122.00 3 1.80 2403 6077 1000 1663 o
100+75% 37.00 12133 5, 1.67 2353 5820  9.80  16.20 0
0

LSD 5% NS NS NS NS 1.2 1.59 0.11 0.18  169.86

Solid G. 35 3233 111.00 108'0 147 3530 8470 1353 1560 13778'6
Solid G. 83 29.67 98.00  86.67 1.90 3037 7340 1003 1367  992.00
Solid G. 111 3633 121.00 1076'6 200 3963 9217 1616 1747 17232'3

Second season 2011

100+25% 3167 107.33 10333  1.83 2843 6647 1037 1560  327.00
100+50% G. 35 3067 107.00 10333  1.77 2737 6393 980 1550  651.67
100+75% 30.00 106.00 10500  1.70 26.83 6287 977 1520  972.00
100+25% 2000 9600  95.00 1.80 2703 6457 890 1380  285.33
100+50% G. 83 2000 9500  98.33 1.80 2623 6393 877 1370  544.67
100+75% 2800 9500 101.67  1.73 2547 6260 853 1317  698.00
100+25% 3667 11633 12167  1.80 3130 7027 1173 1670  434.00
100+50% G. 111 3633 11533 12500  1.70 3060 69.60 1153 1657  853.00
100+75% 3500 11500 12667  1.70 2083 6867 11.33 1620  1262.00
LSD 5% NS NS NS NS 130 172 014 015 4616

Solid G. 35 31.00  108.00 10000  2.30 3567 8513 1373 1613  1421.00
Solid G. 83 2833 9600  91.67 2.80 3303 8273 1150 1397 1165.00
Solid G. 111 3600  119.33 11833 257 4053 9563  16.63 17.33  1816.00
d. Competitive relationships and yield of 25% to 75% of pure soybean plants. Similar the

interaction between intercropping systems

and three soybean cultivars
1. Land equivalent ratio (LER):

Results in Table (7) show that the highest
values LER 155 and 156 was observed
intercropping pattern (100% sorghum + 75%
soybean Giza 111 cultivar), while the lowest 1.16
and 1.17 was observed intercropping pattern (100%
sorghum + 25% soybean Giza 111 cultivar) in the
first and the second seasons, respectively. This result
may be due to the increase soybean density from

results by Barik et al (1998) and Tajudeen (2010)
indicated that mixed cropping increased the land
equivalent ratio by 8% in 2 sorghum : 1 cowpea
planting pattern over sole cropping, produced higher
system productivity index, crowding coefficient and
gross monetary return.

This indicates that LER increase 16 to 55% and 17 to
56% in the first and the second seasons, respectively
more area would be required by the corresponding
sole cropping systems. This result is similar to these
by Barik et al (1998).
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2. Land equivalent coefficient (LEC)

The data in Table (7) show that LEC values
greater than 0.25 of intercropping patterns expected
intercropping patterns (100% sorghum+25% soybean
Giza 83 and Giza 111 cultivars) in the first season
and (100% sorghum + 25% soybean Giza 35 and
Giza 111 cultivars) in the second season. LEC values
0.59 and 0.60 which was greater than 0.25 was
observed when intercropping patterns (100%
sorghum +75% soybean Giza 111 cultivar) in both
seasons. Similar result is observed by Adetiloye et
al, (1983).

3. Aggressivity

The data in Table (7) show that soybean was
dominant crop while sorghum was dominated under
interaction between intercropping pattern (100%
sorghum+75% soybean Giza 111 cultivar) and three
soybean cultivars in both seasons. The aggressivity
values different between dominant or dominated
were observed when sorghum intercropped soybean

Giza 35 and Giza 83 cultivars. Similar result is
observed by Ghosh et al (2006).

The greater CR values of sorghum were
observed intercropping patterns (100%
sorghum+75% soybean Giza 83 cultivar) in both
seasons.

4. Monetary advantage index (MAI) and

Monetary Equivalent Ratio (MER)

The highest MAI values 1978.85 and 2509.07
were observed intercropping pattern (100% sorghum
+75% soybean Giza 111 cultivar) while the lowest
values 56248 and 749.41 were observed
intercropping pattern (100% sorghum+ 25% soybean
Giza 111 cultivar) in the first and the second seasons,
respectively. The highest MER values 1.47 and 1.52
were observed the treatment (100% sorghum+ 75%
soybean Giza 111 cultivar) in the first and the second
seasons, respectively. MER values were greater than
1.00 thus signifying economic advantage of the
intercropping system.

Table 7. Competitive relationships and yield advantage the interaction between intercropping patterns and three
soybean cultivars in the first and the second seasons.

Second season 2011

100+25% G 327.00 16.27 023 096 119 0.22 -005 +0.05 096 104 809.32 1.13
100+50% 35' 651.67 1510 046 0.89 135 041 +0.06 -0.06 1.03 0.97 1428.74 1.23
100+75% 972.00 1467 068 0.87 155 059 +0.07 -0.07 1.04 096 2177.13 1.37
100+25% G 285.33 16.67 024 0.99 123 024 -001 +0.01 097 103 949.60 1.13
100+50% 83' 54467 16.17 047 096 143 045 -0.01 +0.01 0.98 1.02 1667.83 1.24
100+75% 698.00 15.67 0.60 093 153 056 -024 +0.24 086 1.16 199845 1.29
100+25% G 434.00 15.67 0.24 093 117 0.22 +0.03 -0.03 1.03 0.97 749.41 115
100+50% 11'1 853.00 15.17 047 090 137 0.42 +0.08 -0.08 1.04 0096 161925 1.34
100+75% 1262.0 14.67 069 0.87 156 060 +0.10 -0.10 105 0.95 2509.07 1.52
First season 2010
Soybea Seed S(g:amj LE LE Tota
Intercroppi n yield r?] R R | LE Ag Ag CR CR MAI ME
ng patterns  cultiva  (kg/fad dab/ LE C soy sor  soy  sor R
rs _ (ardal soy  sor R
fad.)
+0.1 - 1.1 08 772.99
100+25% 387.33 16.0 028 095 123 0.27 +g 6 0'_19 180 059 1190.7 1.20
100+50% G.35 645.00 15.0 0.47 089 136 042 2‘ 0.62 6 4 8 1.30
100+75% 934.00 14.5 068 0.86 1.54 0.8 100 - 10 09 1765.1 1.46
7 007 5 5 1
- +0.0 09 1.0 672.73
100+25% 233.0 16.4 023 098 121 0.23 2'003 f' 140 079 13015 1.13
100+50% G. 83 475.0 16.0 048 095 143 0.46 3' 0.03 1 9 3 1.26
100+75% 619.0 155 062 092 154 057 101 B 08 11 15940 1.32
7 017 9 1 8
+0.0 - 1.0 09
3 003 4 6 562.48
100+25% 408.0 15.5 024 092 116 0.22 +0.0 i 09 10 1180.2 1.07
100+50% G.111 762.0 15.0 044 089 133 0.39 1‘ 0.01 9 1 4 1.25
100+75% 1180.0 14.5 069 086 155 0.59 101 - 10 09 1982.7 1.47
3 013 7 3 4
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