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ABSTRACT

This study was carried out at EI-Baramoon Herticultural Research Farm during
summer seasons of 2000 and 2001 to study the effect of some intercropping systems
(snap bean intercropped with pepper) and different nitrogen levels on certain growth
characters. Split-plot design with three replications was used. The main plots were
assigned for intercropping systems, while, the sub-plots were devoted to nitrogen
levels. The obtained results revealed that the most effective intercropping systems
were |S; (planting pepper on one side of the ridge and snap bean on the other side),
and 1S3 (planting pepper on one side of the ridge and snap bean on the two sides of
the ridge without leaving one row for hoeing). Both systems of cultivation caused an
increase in plant height, number of branches, stem diameter and plant dry weight of
the two tested crops. Whereas, the highest plant height was recorded with 1S; system
of the two tested crops.

With respect to the effect of nitrogen level applied, plant height, number of
branches, stem diameter and plant dry weight in both crops were increased as the
nitrogen level was raised up to 100 kg N/fed.

Plants of both crops studied grown under the combination between 1S3 and 1S4
intercropping systems and received the zero level of nitrogen gave the highest values
in all characters in both seasons of study.

INTRODUCTION

In Egypt, the cultivated area of vegetable crops is very limited
corresponding with population. Therefore, this work was designed to improve
the soil utility by intercropping snap bean with pepper during their first
vegetative growth stage, where the plants of pepper grow slowly in this period
and stay in the field at least more than 60 days to reach the optimum growth
because of their sensitivity to low temperatures during the first period of
setting up transplants of pepper in the field at the first week of March. So
areas of the same pepper can be utilized during this period for planting short
period crop without any injury on the main crop. The snap bean is considered
the favourable legume crop to intercrop with pepper, it takes about 60 days to
produce green pod yield. It is a good way to raise the farmer income.

The growth of plants has been examined by several investigators;
Moursi (1965 and 1966) reported that growing onion and garlic plants on
ridges of cotton reduced the growth and dry matter content of the different
parts of the plant. On the contrary, Son and Chug (1969) found that
intercropping between sorghum and soybean stimulated stem length and
diameter of soybean plants.

El-Shamma (1980) found that the growing lettuce or pea plants on the
ridges of pepper depressed the growth of pepper plants as estimated by
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measuring stem length and diameter as well as number of leaves and
branches. Otherwise, the study also proved that growing broad bean plants
on the ridges of pepper stimulated the growth of the latter crop. The growth of
lettuce in plants grown alone expressed as plant high was greater than those
intercropped with pepper. The plant height of broad bean was also higher with
pepper plants, whereas that of pea plants was not affected with intercropping.
El-Gazar et al. (1988a) studied some intercropping systems on kidney beans
and okra. They found that intercropping systems had a significant effect on
plant height of kidney beans plants and on leaves number of both kidney
beans and okra plants. Also, they showed an increase of plant dry weight with
lo (A solid crops), |; (planting kidney beans on one side of the ridge and okra
on the other side with leaving one row for hoeing (20 cm in width), and |5
(planting kidney beans between okra hills on one side of the ridge only)
systems in both seasons.

Osorio and Freire (1982) studied the effects of inorganic nitrogen on
Phaseolus vulgaris L Rhizobium phaseoli symbiosis. The results showed that
the dry matter of shoots and roots was significantly increased by increasing
nitrogen applied.

El-Gazar et al. (1988b) showed that the highest yield of both kidney
bizans and okra was obtained from interaction between the high level of
nitrogen and |, and | intercropping systems, respectively.

They added that the interaction between |, system and medium
nitrogen level gave significantly high average pod fresh weight of kidney-
beans.

El-Moursi (1999) found that the interaction between intercropping
systems and nitrogen level had a significant effect on plant height and plant
dry weight of garlic in both seasons, whereas plant height of snap bean was
not affected and the interaction had a significant effect on plant dry weight of
snap bean in the second season only, and 1S, system and 150 kg N/fed gave
the highest plant dry weight of garlic in the second season and snap bean in
both seasons. :

The aim of this investigation was to study the effect of intercropping
systems (Snap bean and pepper) and different nitrogen levels on some
vegetative characters. This study was carried out on the Balady variety of
pepper (Capsicum annuum) and Bronco variety of snap bean (Phaseolus
vulgaris, L.).

MATERIALS AND METHODS

Two field experiments were carried out at El-Baramoon Horticultural
Research Farm, Dakahlia Governorate during 2000 and 2001 growing

seasons.
Six intercropping systems were evaluated to investigate their effect on

pepper and snap bean characters. These intercropping systems were
illustrated in Figure (1) as follows:-
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Fig. 1. Hand drawing representing the six intercropping system used.
x Represents pepper sites.
* Represents snap bean sites.

The width of ridge = 70 cm.
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ISy : Planting both pepper and snap bean as solid crops with spacing of 30
and 15 cm between plants of the two crops, respectively. Both crops
were planted on the one side of the ridge.

IS, : Planting pepper on one side of the ridge with spacing of 30 cm between
plants and one snap bean hill between every two pepper plants.

IS; : Planting pepper on one side of the ridge and snap bean on the other
side.

IS; : Planting pepper on one side of the ridge and snap bean on the two sides
of the ridge without leaving one row for hoeing.

IS; : Planting pepper on one side of the ridge and snap bean on the two sides
of the ridge with leaving one row for hoeing (20 cm in width).

ISs : Planting pepper on top of the ridge and snap bean between pepper
plants on top of the ridge.

Three levels of nitrogen were applied to study their effect on pepper
and snap bean characters. These levels of nitrogen were:

a. No nitrogen applied (Zero nitrogen).

b. 50 kg N/fed = 149.254 kg ammonium nitrate (33.5% N).

c. 100 kg N/fed = 298.500 kg ammonium nitrate (33.5% N).

A split-plot in a randomized complete block design with 3 replicates
was followed in both experimental seasons. The six intercropping systems
comprised the main plots and were randomly distributed in the main plots,
while the three tested levels of nitrogen were randomly distributed in the sub-
plots. The sub-plot size contained 3 ridges of 4.5 m long and 0.70 m wice,
occupying an area of 9.45 m?.

Pepper were sown on 24" and 26" March of 2000 and 2001 seasons,
respectively and snap bean were sown on 29" and 31™ March of 2000 and
2001 seasons, respectively. After pepper were sown, the soil was irrigated
and left to dry for about 6 days to be available for cultivating snap bean seeds,
which were previously inoculated with Rhizobium phaseoli strain. The
inoculated seeds were sown on hills (3 seeds per hill), plants were thinned to
2 plants per hill. This method was adopted in all intercropping systems
studied.

The nitrogen was applied according to the experimental treatments in
the form of ammonium nitrate (33.5%) as a source for nitrogen in two equal
doses, the first was added after 30 days from planting pepper time and the
second 30 days later. Other cultural practices were carried out as usual.

Six plants of both pepper and snap bean were randomiy chosen and
taken from each of the different treatments after 65 days from sowing to
obtain the following data: plant height, number of branches, stem diameter
and plant dry weight.

Data were statistically analyzed according to Snedecor and Cochran
(1967). Treatment means were compared at 5% level of probability by LSD
test (Waller and Duncan, 1969)

40186



J. Agric. Sci. Mansoura Univ., 27 (6), June, 2002

RESULTS AND DISCUSSION
1. Effect of intercropping systems:

Data presented in Table (1) concerning plant vegetative growth
measurements of pepper and snap bean indicated that among the tested
intercropping systems, the most effective ones were 1S, (planting pepper on
one side of the ridge and snap bean on the other side), and IS, (planting
pepper on one side of the ridge and snap bean on the two sides of the ridge
without leaving one row for hoeing). Both systems of cultivation caused an
increase in plant height, number of branches, stem diameter and plant dry
weight of the two tested crops. The highest plant height records on both crops
were obtained from IS, (planting pepper on one side of the ridge and snap
bean between pepper plants) in the two experimental seasons. The 1S,
system (planting both pepper and snap bean as solid crops) gave resuits in
harmony with those of 1S, and IS;.

Table 1. Vegetative growth of pepper and snap bean as affected by
intercropping system in the 2000 and 2001 seasons.

Inter- Plant height Stem diameter | Plant dry weight
cropping (cm) No. of branches (cm) (@)
system [ 2000 | 2001 2000 | 2001 2000 | 2001 2000 | 2001
Pepper
1S, 81.22 85.22 422 456 333 3.42 93.33 88.67
IS, 95.11 99.89 267 2.78 3.72 3.80 97.33 92.44

1Sz 80.67 85.11 533 5.67 4.41 4.47 110.00 | 104.44
1S3 87.11 91.44 4.00 4.33 4.04 4.12 109.33 | 103.78
IS4 79.33 83.22 3.67 3.89 3.66 3.72 73.33 69.56

I1Ss 84.22 88.44 5.67 6.00 4.04 4.12 95.22 90.44
LSD 5% 4.92 3.83 0.49 0.83 0.24 0.21 10.68 8.60
Snap bean

1So 44 67 51.44 9.78 10.44 0.64 0.76 26.89 28.36
1S4 51.44 52.78 9.56 10.22 0.67 0.73 22.40 22.73
ISz 48.89 50.22 9.1 9.78 0.61 0.68 21.94 22.28
1S3 48.11 49 44 8.33 9.00 0.61 0.68 18.87 19.20
1S4 50.44 51.78 9.56 10.22 063 0.70 23.30 23.63
ISs 47.44 48.78 9.89 10.56 0.61 0.68 21.68 22.01

LSD 5% 4.91 3.13 NS NS NS NS 4.77 4.59

This increasing effect of such intercropping systems could be attributed
to either the less competition among plants on the available nutrients in the
surrounding media or to more exposure to sunlight or both as the 1S, and IS,
systems allow. The supericrity of the IS; system in that respect could be
ascribed to the beneficial effect of fertilizers applied to pepper plants along
with under this system.,. In addition, the plants exposed to sunlight longer time
than plants grown on northern side especially in the early morning.

These aforementioned conclusion are in line with Moursi (1968) with
garlic, who found that growing plants on one side of the ridge increased
average dry weight / plant. These results are in agreement with those
reported by El-Moursi (1999), with garlic and El-Shamma (1980) on broad
bean and pepper.
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2. Effect of nitrogen levels:

Data presented in Table (2) revealed (in both seasons studied) that the
application of nitrogen at the rate of 100 kg N/fed was the most effective
treatment for increasing plant height, number of branches, stem diameter and
plant dry weight in both crops. The response of the pepper plants and snap
bean to nitrogen levels were shown in the previous table and stimulative effect
of nitrogen on growth parameters may be due to that nitrogen as an essential
element for building up protoplasm, amino acids and proteins, which induce
cell division and initial meristematic activity (Mengel and Kirkby, 1982.

These results are in line with those reported by El-Bakry et al. (1978)
with okra and Osorio and Freire (1982) with Phaseolus vulgaris, El-Gazar et
al. (1988) on kidney beans and okra and El-Moursi (1999) on snap bean and
garlic.

Table 2. Vegetative growth of pepper and snap bean as affected by
nitrogen level in the 2000 and 2001 seasons.

Nitrogen Plar;::ll;e)lght No. of branches Stem(g::;neter Plant dry weight (g)
level
| (kgifed) 2000 2001 2000 2001 2000 2001 2000 2001
Pepper
0 83.33 87.72 4.17 4.50 3,79 3.88 86.78 82.44
50 83.94 88.11 417 4.44 3.76 3.83 97.78 92.83
100 86.56 90.83 4.44 4.67 4.05 4.12 104.72 99.39
LSD 5% 2.76 1.88 NS NS 0.12 0.11 4.47 4.01
Snap bean
0 48.33 50.11 9.06 9.83 0.61 0.68 21.88 22.28
50 48.72 51.00 9:17 9.83 0.61 0.68 21.86 22.32
100 48.44 51.11 9.89 10.44 0.67 0.74 23.80 24.51
LSD 5% NS NS NS NS 0.04 0.05 NS NS

3. Effect of intercropping systems-nitrogen levels interactions:

The results in Tables (3 and 4) demonstrated that plants of the 2 tested crops
grown under the ISy, 1S4, ISz and ISs intercropping systems of cultivation and received
the high levels of nitrogen (100 kg N/fed) measured the highest values in almost
characters in both seasons of study. These positive effects could be attributed to that
such combination allowed less competation among plants and made cultural
practices easier to be done. Moreover, the addition of nitrogen fertilizer to pepper
plants greatly helped in that respect. These results agreed with El-Gazar et al. (1988),
who found that plants of both crops studied (kidney beans and Okra) grown under the
combination between IS; or IS; intercropping system and 46 kg N/fed gave the
highest measures for plant height and plant dry weight, and these agreed with El-
Moursi (1999),

On the other hand, plants of the two tested crops grown under the I1S; and IS,
intercropping systems cultivation and received the zero level of nitrogen measured
the highest values in all characters in both seasons of study. These results may be
due to high intensivety of snap bean plants in those two systems and snap bean
plants are able to fix atmospheric nitrogen.
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Table 3. Vegetative growth of pepper as affected by intercropping
system-nitrogen level interaction in the 2000 and 2001

seasons.
N Plant height No. of Stemn diameter :
st | vl (cm) branches (cm) Plant dry weight (g)
IS ;:3‘ 2000 2001 2000 2001 | 2000 | 2001 2000 2001
0 72.00 75.67 3.33 367 )} 3.10 | 3.20 60.00 57.00
1So 50 82.67 | 86.67 433 467 | 3.33 | 3.40 96.00 91.33
100 89.00 83.33 5.00 533 {357 | 367 124.00 117.67
0 91.33 96.00 3.33 367 | 3.30 | 3.40 68.00 64.67
1S4 50 99.33 | 104.33 233 233 | 3671373 112.00 106.33
100 94.67 99.33 2.33 233 | 420 | 4.27 112.00 106.33
0 72.33 77.33 433 467 | 437 | 440 82.00 78.00
IS2 50 82.67 86.67 5.33 567 | 443 | 450 124.00 117.67
100 87.00 91,23 6.33 6.67 | 443 | 450 124.00 117.67
0 102.67 | 107.67 5.33 567 | B513-| 52F 152.00 144.33
1S5 50 72.00 75.67 3.33 367 | 343 | 347 70.00 66.33
100 86.67 91.00 3.33 3.67 3.57 | 363 106.00 100.67
0 82.00 86.00 5.33 567 | 360 | 367 90.00 85.33
1S4 50 82.33 86.33 3.33 3.67 | 3.50:] 357 72.00 68.33
100 73.67 - 77.33 2.33 233 | 387 | 393 58.00 55.00
0 79.67 83.67 3.33 387 | 3.27 |.3.33 68.67 65.33
IS5 50 84.67 | 89.00 633 | 667 | 420 | 430 | 11267 107.00
100 88.33 | 92.67 7.33 7.67 | 467 | 4.73 | 104.33 99.00
LSD 5% 6.24 4.59 0.96 069 | 0.30 | 0.27 10.95 9.82

Table 4. Vegetative growth of snap bean as affected by intercropping
system-nitrogen level interaction in the 2000 and 2001

seasons.
N : Stem 2
Treat | level Plar;tc;e)lght No. of branches diameter Plant d(rg)welght
IS (kg/ {cm)
fed) 2000 2001 2000 2001 2000 | 2001 2000 2001
0 43.67 | 4767 8.00 9.33 0.57 067 24.20 2493
1So 50 44 67 51.67 9.67 10.33 0.63 0.73 25.30 26.40
100 45.67 55.00 11.67 11.67 0.73 0.87 31.17 39.73
0 50.00 | 51.33 967 10.33 0.60 0.67 21.30 21.63
1S4 50 51.33 52.67 8.67 933 0.63 0.70 20.20 20.53
100 53.00 54.33 10.33 11.00 0.67 0.83 25.70 26.03
0 4767 | 49.00 9.33 10.00 | 063 0.70 21.30 21.63
1S; 50 49.00 50.33 933 10.00 0.57 063 21.37 21.70
100 50.00 51.33 8.67 9.33 0.63 0.70 23.17 23.50
0 48.33 49.67 9.00 967 0.60 0.67 17.87 18.20
1S3 50 43.00 50.33 867 9.33 0.60 0.67 20.30 20.63
100 47.00 48.33 7.33 8.00 0.63 0.70 18.43 18.77
0 5233 53.67 10.33 11.00 0.67 0.73 2593 28.27
1S 50 49867 51.00 9.67 10.33 0.63 0.70 21.47 21.80
100 49.33 50.67 8.67 9.33 0.60 0.67 22.50 22.83
0 48 00 49,33 8.00 8.67 0.60 067 20.70 21.03
ISs 50 48 67 50.00 9.00 967 0.60 0.67 22.50 22.83
100 45.67 47.00 12.67 1333 0.63 0.70 21.83 2247
LSD 5% | 4.06 4.00 271 2.51 0.11 0.13 7.20 6.76
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