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EFFECT OF INTERCROPPING MAIZE AND SUNFLOWER ON

SOYBEAN YIELD AND ITS COM
SYSTEMS IN RECLAIMED LANDPONENTS UNDER TILLAGE
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on each side of the ridge with one planthill. 2) Soybean seeds were SOWn on One side
of the ridge and sunflower was sown on the other side of the ridge and maize was
sown on the middle .3) Soybean was sown on the middle of the ridge among maize
and sunflower plants, and 4). Soybean was sown on one side of the ridge, and maize
was sown on the other side of the ridge and sunflower was sown in the middle on the
ridge . A split plot design with four replicates was used.

Results showed that tilage systems and intercropping treatments
significantly affected plant height, number of pods/plant, number of seeds/plant, seed
yield/plant, seed yield/feddan and oil seed percentage. The highest seed yield/feddan
was obtained from tillage conservation in the two seasons compared to no-tillage.
Also, pure stand gave higher seed yield of soybean than that of intercropping
ireatments. The results indicated thatthe interaction between tillage systems and
intercropping treatments interaction had a significant effect on plant height, number of
pods/plant, number of seeds/plant and seed yield/feddan. The highest seed
yield/feddan was obtained by tillage system and soybean which sown on one side of
the ridge. The results indicated that tillage system, intercropping treatments and
interactions between tillage system and intercropping patterns had a significant effect
on grain yield of maize and sunflower seed yields/ feddan. Pure stand of maize and
sunflower gave higher maize grain yield and sunflower seed yield/fed than that of
intercropping patterns. It can be concluded that sown soybean on one side of the
ridge 120cm apart and 10 cm between hills with tillage conservation could be
recommended for raising soybean productivity under the conditions of Nubaria area.

INTRODUCTION

Intercropping may be away to increase the productivity of unit area.
Soybean, sunflower and maize are commonly suggested as desirable
intercrop species because different grown rate of these spacing should allow
full utilization of the environment competition for light.

From the other side, conservation tillage system may provide better
germination and seedling growth under cool and wet spring soil conditions.
Garcia and Pinchinat (1976) found that intercropped planting as (100% maize
+ 50% sorghum and 100% soybean + 50% of maize) did not reduce crop
yield (maize and soybean yields). But, in planting (100% soybean + 100%
maize) maize and soybean recorded the highest yield. Beets (1977) reported
that intercropping maize with soybean in different special arrangement, i.e.
(100% + 8%, 75% + 25%, 50% + 50%, 25% + 75% and 8% + 100% from
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Moursi et al.(1983) found that planting maize at narrow spaces gave
aggressively positive values for maize, whereas in the wide spaces these
values were positive in favour of soybean. Tetiokagho (1988) found that
soybean yield decreased with increasing maize density. Abd El-Gawad et
al.(1989a) found that the highest seed yield/fed. of soybean was obtained by
planting sunflower and soybean at 30 cm ridge width with 3:3 intercropping
patterns. Dhingra et al.(1991) found that maize gave higher yield in intererop
in 1983 and 1985 only. Average yield of maize over 4 years was highest
(3.69 t/ha) when grown in alternate row with mungbean. Also, several studies
were made on intercropping soybean with maize (Ujjinaiah et al., 1991: Weil
and Cfadden, 1991 and El-Douby et al.,1993). Varughese and Iruthayaraj
(1996) showed that grain yield was unaffected by cropping system, except in
Kharif (monsoon) of 1989 when it was highest with intercropping in a 2:2 row
ratio.

Thus, this work was designated to study the effect of tillage systems
and some crops intercropped on soybean yield productivity in reclaimed land.

MATERIALS AND METHODS

Two field experiments were carried out at Nubaria Agric. Res. Station
during the two successive growing seasons of 2000 and 2001. The major
objective of this study was to investigate the effect of tillage system and
intercropping patterns on yield and its components, seed oil percentage and
seed protein content of soybean plants.

The study included 8 treatments divided into four treatments
intercropped patterns and two tillage systems.

1. The tillage systems were:
a) No-tillage.
b) Complete tillage.
2. The intercropping treatments were as follows:
i) Soybean in solid stand planted in hills 10 cm on each wide ridge (120
cm)with two plants/hill.
i) Sunflower and maize in solid stand in hills 30 cm on each side of the
ridge with one plant/hill.
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iy Soybean was sown on one side of the ridge in hills 10 cm apart with
two plants/hill and sunflower was sown on the other side 2 of the
ridge and maize was sown in the middle ridge .

iv) Soybean was sown in the middle ridge among sunflower and maize
in hills 10 cm apart with two plants/hill.

v) Soybean was sown on the other side of the ridge in hills 10 cm apart
with two plants/hill and maize was sown on one side of the ridge and
sunflower was sown in the middle of the ridge .

Mechanical and chemical analysis of the experimental site are
presented in Table 1. A split plot design with four replications was used. The
tillage system occupied the main plots. The four intercropping treatments
were arranged in sub-plots. The plot area was 28.8 m? and included six wide
ridges each 4 m length and 120 cm width.

Table 1: Mechanical and chemical analysis of the experimental soil in
2000 and 2001 seasons.

: - Season
Soil properties 2000 2001

Soil particles, %

Sand, % 52:9 53.:3

Silt, % 21.8 20.8

Clay, % 25.3 259
Soil texture sandy clay loam sandy clay loam
Chemical properties

Total N, % 0.046 0.051

Available N (ppm) 26.30 26.6

Available P (ppm) 9.68 8.4

Available K (ppm) 425.0 403.0

pH 8.2 8.1

E.C., mmhos/cm 221 1.95

O.M., % 0.95 0.98

CaCO0s, % 22.9 22:5

Giza 2 open pollinated maize variety was used at the overstory crop
Majac sunflower variety and Crawford as early soybean cultivar from IV
Group was used. Soybean was sown on May 15" in the first season and on
May 17" in the second season. Whereas, sunflower and maize were sown in
June 7™ in the first season and in June 10" in the second season. Soybean
seeds were mixed at sowing with the recommended soybean inoculation.
Plants were thinned to two plants/hill. Also, maize and sunflower were
thinned to one plant/hill after 16 days from sowing. Other cultural practices
were carried out as recommended.

At harvest, 10 plants were randomly taken from the midale ridges of
each plot to measure plant height (cm), number of pods/plant, number of
seeds/plant, 100-seed weight (g) and seed yield/plant (g). Seed yield per
feddan was estimated from the whole plot. Also, seed yield of sunflower and
grain yield/fed. Oil content of soybean seeds was determined by Soxhlet
apparatus on dry weight basis as described by Sorenson (1947). Protein was
determined as total nitrogen by micro-Kjeldahl method according to A.O.A.C.
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(1970), then multiplied by 6.25 (Tripathi et al., 1971) to obtain protein content
in soybean seeds.

The collected data were statistically analyzed to the proper design
according to Snedecor and Cochran (19867).

RESULTS AND DISCUSSION

Nawar, F.R.R.

A. Soybean
1. Effect of tillage system

The results presented in Tables (2 and 3) indicated that tillage
system had significant effect on plant height, number of pods/plant, number
of seeds/plant, seed yield/plant, seed yield/feddan and oil seed percentage in
the two seasons.

it was clear from this tables that tillage systems gave the highest
value for all studied characters, except 100-seed weight and seed oil content
in two seasons. These results indicate clearly that conservation tillage system
may provide better germination and seedling growth compared to no-tillage.
The highest value of seed yield/feddan was obtained from conventional tillage
compared to no-tillage. Similar results were also reported by Beets (1974)
and Garcia and Pinchinate (1976).

2. Effect of intercropp patterns

The results presented in Tables 2 and 3 show that all studied
characters were significantly affected by intercropped crops, except 100-seed
weight and seed protein content in the two seasons. The pure stand gave the
highest value for all studied characters compared to intercropped treatments.
Soybean which was sown in middle the wide ridge among maize and
sunflower gave the lowest seed yield compared to that sown on one side of
the ridge .

The results presented in Tables 2 and 3 indicated that no significant
differences were found between soybean sown on one side of the ridge and
other side of the ridge for all the studied characters, except oil percentage.
Similar results were also reported by Galal et al.(1980), Mohta and R. De
(1980), Moursi et al.(1983), Dhingra et al(1991), El-Douby et al.(1993) and
Varughese and Iruthayaraj (1996).

3. Interaction effects

The results presented in Tables 4 and 5 revealed that the interaction
between tillage systems and intercropping patterns had significant effect on
plant height, number of pods/plant, number of seeds/plant and seed
yield/feddan in the two seasons. The highest seed yield/fed. was obtained by
sowing soybean on one side of the wide ridge and conventional tillage.
Similar results were reported by Moursi et al(1983), Abd I-Gawad et
al.(1989b) and Dhingra et al.(1991).

B. Maize and sunflower

The results presented in Tables 6, 7, 8 and 9 revealed that the tillage
systems, intercropping treatments and interaction between tillage system and
intercropping treatments had significant effect on grain yield and sunflower
seed yield. The pure stand gave the highest values compared to intercropped
treatments.
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It is clear from Tables 8 and 9 that tillage systems gave the highest
values compared to no-tillage. The highest sunflower seed yield/fed. was
obtained by sowing sunflower on one side of the ridge and conventional
tillage. Similar results were reported by Gercia and Pinchinat (1976), Moallem
(1979), Mohta and De (1980) and Abd El-Gawad et al.(1989),
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