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WO FIELD trials were carried out at Ismailia Agricultural

Research Station, Agricultural Research Center in 2003 and 2004
summer seasons in sandy soil, to study the interaction effect of
intercropping patterns, peanut: maize (2:1), (1:1) and (1:2); orientation
of maize plants (the shade crop): spacing maize plants at 35cm apart
and leaving one plant/hill , spacing maize plants at 70cm apart and
leaving two plants/hill and nitrogen fertilizer levels 60, 90 and 120 kg
N/fed. Pure stand plots of both peanut and maize were included in
each replicate for land equivalent ratio (LER) and net return essays.
Treatments were assigned randomly in factorial Randomized
Complete Block Design (RCBD) and replicated for four times. Peanut
cv. Giza 5 (Main crop — understory crop) was planted on 23" and 25"
May in 2003 and 2004 seasons, respectively, whereas maize cv. single
cross 10 (Shade crop — overstory crop) was planted on 13" and 15"
June in 2003 and 2004 seasons, respectively. Peanut was planted with
intra spacing of 10cm apart on one side of the ridges with population
of 70000 plants/fed when intercropped or in pure stand.

Results revealed that intercropping peanut grown 50% of full
maize stand (2.4 plants/m?) in (1:1) pattern under orientated at 70cm
apart leaving two plants/hill and adding 120 kg N/fed for the two
components resulted in maximum net return of 1851.71 and 2214.95
L.E. with maximum LER of 1.44 and 1.41 in first and second season,
respectively.

Keywords: Intercropping, Peanut, Maize,
Intercropping patterns, Nitrogen fertilizer.

In sandy soil of Egypt, where peanut is considered the main summer crop,
intercropping is popular now among the small holders in Egypt. A reason for this
popularity is built on profit and resource maximization and efficient water
utilization. However, to determine the processes which lead to the advantages
and to maximize benefits, it is necessary to evaluate best intercropping patterns.
Since, peanut is the main understory crop, preferably, occupying the whole
cultivated area of sandy soil, the geometrical distribution of maize (The shade
crop) is expected to play an important role to maximize production and gross
income of the intercrop per unit area of land.
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Intercropping peanut with maize attracted the attention of some investigators
as Mandimba et al. (1993), Liphadzi et al. (1997), Abd El-Motaleb & Yousef
(1998) and Metwally et al. (2005).

Studies on maize densities whether maize spacing or number of maize
plant/hill which remain after thinning and the fertilization rate and the
intercropping pattern seemed to be of prime importance in optimizing the
association. Hussein, et al. (2002), Hussein et al. (2005), Sherif, et al. (2005) and
Abd El-Motaleb & Yousef (1998) found that peanut responded positively to
increasing N level from 40 to 80kg N/fed.

Hussein et al. (2005) recorded that highest yield of peanut was obtained
when peanut was intercropped with maize on ridges (60 cm width) and received
102.5 kg N/fed.

Several years have been devoted on elaborative research in order to figure out
the most productive intercropping pattern. However, the appropriate decision and
the correct choice of the most biologically efficient pattern of peanut-maize
association have not been reached. Therefore, the objective of the present study
is to investigate the interrelationship of peanut-maize intercropping patterns, the
geometric and plant density of maize (the shade crop) in sandy soil compared
with sole planting of the two crops and the effect of various levels of nitrogen
fertilization.

Materials and Methods

Two field trials were carried out at Ismaillia Agricultural Research Station,
Agricultural Research Center (2003 and 2004 seasons) in the sandy soil, to study
the interaction effect of intercropping patterns, orientation of maize plants and
nitrogen fertilization levels on yield and yield component traits of peanut and
maize in the intercrop and assay land equivalent ratio (LER) and net return
between both components in the intercrop. Eighteen treatments were the
combinations of: 1- Three intercropping patterns (Peanut was grown on all ridges
and maize was grown on the other side of: a- The third ridge in (2: 1) pattern -
100% peanut and 33% maize, b- The second ridge in (1: 1) pattern - 100%
peanut and 50% maize and c- The second and third ridges in (1: 2) pattern -
100% peanut and 67% maize), 2- Two orientation of maize plants (Maize
thinned to: a- One plant/hill and 35cm apart. and b- Two plants/hill and 70cm
apart.) and 3- Three nitrogen fertilization levels (60, 90 and 120 kg N/fed). Pure
stand plots of both peanut and maize were included in each replicate for land
equivalent ratio (LER) and net return essays. Both treatments were not involved
in the statistical analysis.

Plot area was 12.6 m? and consisted of 6 ridges, each was 3.5m in length and
0.6m in width.
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The soil was sandy textured (67.98% coarse sand, 24.56% fine sand, 3.13%
silt and 4.33% clay), with 7.8 pH, 0.47% organic matter content, 18.21 ppm
available N, 2.19 ppm available P and 73.98 ppm available K. (Average of the
two seasons).

Peanut cv. Giza 5 (Main crop — understory crop) was seeded on 23" and 25"
May in 2003 and 2004 seasons, respectively, whereas maize cv. single cross 10
(Shade crop — overstory crop) was seeded on 13" and 15" June in 2003 and 2004
seasons, respectively. Two sprinkler irrigations were carried out every week.
Peanut was seeded with intra spacing of 10cm apart on one side of the ridges
with population of (70000 plants/fed) when intercropped or in pure stand.
Whereas, maize was planted according to the treatment imposed. Phosphatic
fertilization was added during land preparation at the rate of 30 kg P,Os/fed in
the form of Calcium Super Phosphate (15.5% P,0s). Nitrogen fertilization was
applied at the rates of 60, 90 and 120 kg N/fed in the form of Ammonium
Sulphate (20.5% N)/fed. Application of nitrogen fertilizer was in three equal split
up doses. The first dose was after four weeks from peanut planting date, the
second dose was after three weeks from first dose and the third dose was after
three weeks from the second dose. Potassic fertilization was applied at the rate of
24 kg K,Olfed in the form of Potassium Sulphate (48% K,0) with the second
dose of nitrogen fertilization. Harvesting of peanut was after 120 days from
seeding peanut and maize was after 120 days from seeding maize in both
seasons.

Data Recorded

At harvest (after 120 days from planting) a sample of ten plants were taken at
random, from the pure stand from intercropped plots of peanut and maize. The
following data were recorded:

Peanut
e Number of pods/plant, weight of pods/plant (gm), weight of seeds/plant (gm),
100-seed weight (gm).
¢ Pod and straw yields/fed (ton) were determined on the plot basis.

Maize

e Ear length (cm), ear diameter (cm), ear weight (gm), weight of kernels/ear
(gm), 100-grain weight (gm).

e Grain and straw yields/fed (ton) were determined on the plot basis.

Land equivalent ratio (LER)

LER determined as the sum of the fractions of the yield of the intercrops
relative to their sole crop yields according to the following formula (Willey,
1979): LER = [(Yay/ Yaa) * (Yoa/ Yol
where: oY, and Yy, means: Pure stand yield of crop (a) and (b), respectively.

oY, and Yy, means: Intercrop yield of crop (a) and (b), respectively.
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Net return fed™

Net return was calculated for each treatment in the Egyptian pounds LE fed™
for peanut and maize in intercropping or in pure stand according to Economic
Affairs Sector EAS (2004 and 2005) for both years.

Statistical analysis

Data were analyzed using ANOVA in factorial Randomized Complete Block
Design (RCBD) with four replications. MSTAT-C (1988) was used for statistical
computations.

Results and Discussion

Peanut.

Effect of intercropping patterns

Results in Table 1 indicate clearly that highest values of yield and its
component traits were evident when peanut was grown under 33% of full density
of maize (1.6 plant/m?) in (2:1) pattern. These results were true in both seasons.
Several investigators support these results such as Mandimba et al. (1993),
Liphadzi et al. (1997), Abd El-Motaleb & Yousef (1998) and Metwally et al.
(2005).

TABLE 1. Effect of intercropping patterns on yield and yield component traits of
peanut in 2003 and 2004 seasons.

Traits : Weightof | Weight
No.of | WeIOhtof | “eeedsr | of100- | Podyield | Straw
podsfplant | Pods/Plant | seed | (tonffed) |  Yield
N () (ton/fed)
reatments (9) @)
p;?tt:rrﬁs First season 2003
1000(/02-:1?3% 1745A | 2151A | 1632A | 6668A | 106A | 100A
[ 0,
100 (/‘1_-1?0”’ 1560B | 2041B | 1469B | 6578B | 101B 0958
100"(/;,:2‘)37% 1150C | 17.32C | 1057C | 6327C | 086C | 080C
Second season 2004
100"(/;,153% 1505A | 1848A | 1385A | 6054A | 091A | 085A
05 * 0,
100 (/01-'15))0/0 1344B | 1754B | 1247B | 5948B | 085B | 080B
05 * 0,
100 (/°1_-2‘)57 %1 9s7c | 1488c | s97Cc | ssorc | o072Cc | o067C

Effect of orientation of maize plants

Results in Table 2 indicate that yield and its component traits were influenced
by the geometric distribution of maize. Values of these traits when maize plants
were spaced at 70 cm apart with leaving two plants per each hill were ever
superior to those spaced at 35cm and leaving one plant/hill, except, the filling
percent where the trend was truly reversed.
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TABLE 2. Effect of orientation of maize plants on yield and yield component traits
of peanut in 2003 and 2004 seasons.

Traits Weight of | Weight of | Weight of . Straw
ol\ég)ojat pods/ seeds/ 100-seed (Ptg?] /filj)ld yield
[Treatments podsip plant (g) plant (g) (9) (ton/fed)
ggiezrgbtl);nts First season 2003
35cm apart
(one 11.87B 17.35B 12.73B 58.54 B 0.83B 0.78B
plant/hill)
70 cm apart
(two 17.83 A 22.15A 14.99 A 7194 A 112 A 1.05A
plants/hill)
Second season 2004
35 cm apart
(one 10.22B 14.90B 10.81B 53.27B 0.71B 0.66 B
plant/hill)
70 cm apart
(two 15.36 A 19.03 A 1272 A 65.46 A 0.95 A 0.89 A
plants/hill)

Pod and straw yield of peanut spaced at 70 cm and leaving two plants per hill
surpassed that spaced at 35 cm and leaving one plant per hill by 0.29 and 0.27 ton/fed,
respectively in the first season as well as 0.24 and 0.23 ton/fed in the second one. These
results are in agreement with those obtained by Sherif et al. (2005).

In explicit, these results evidenced that reductions in values of these traits
were tenaciously bounded with narrowing maize spacing which resulted in more
shading. Calavan & Weil (1988), support the conclusion that the within-row
maize spacing treatments significantly affected light availability to peanut plants.

In addition Hardy & Havelka (1973), reported that shading reduces the rate
of peanut photosynthesis and affects the amount of assimilates available for the
competing processes of N, fixation and reproductive dry matter accumulation.
They also found that peanut root nitrogenase activity was 30 to 46% lower for
intercrop than for sole crop.

Effect of nitrogen fertilizer levels

Results presented in Table 3 indicated that peanut in the intercrop was
responsive to nitrogen fertilizer. Moreover, there were ever increases in the values
of yield and its component traits with increasing the level of nitrogen fertilizer up
to 120 kg N/fed. These results were true in both seasons. This result may be due to
the role of nitrogen element in enhancing the meristmatic activity of plant tissues
which contributes to the production of new organs as well as to the role of nitrogen
in stimulating the metabolic activity which are used in building up plant organs
such as tillers flowers and pods. The response in yield components traits and
yield/fed were supported by several investigators such as Abd El-Motaleb
& Yousef (1998), Hussein, Samira (2005) and Lanier et al. (2005).
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TABLE 3. Effect of nitrogen fertilizer levels on yield and yield component traits of
peanut in 2003 and 2004 seasons.

. . Weight of .
Traits No.of Weight of Weight of . Straw
seeds / Pod yield .
pods/ pods/ lant 100-seed (ton/fed) yield
[Treatments plant plant (g) P @ 9) (ton/fed)
N fert. levels First season 2003
60 kg/fed 1411C 18.35C 12.47C 63.65C 0.90C 0.85C
90 kg/fed. 14.85B 20.25B 14.28B 65.25 B 1.00B 0.94B
120 kg/fed 15.59 A 20.65 A 14.84 A 66.82 A 1.02A 0.96 A
Second season 2004
60 kg/fed 12.15C 15.76 C 10.58 C 57.92C 0.77B 0.72B
90 kg/fed 12.77B 17.39B 12.12B 59.37 B 0.85 A 0.80 A
120 kg/fed 13.44 A 17.74 A 12.60 A 60.81 A 0.87 A 0.81A

Patra & Poi (1998) revealed that intercropping caused the number of nitrogen
fixing nodules on the legume crop roots to decrease due to shading. When legume
was intercropped with cereals, legume nodulation was poor and less nitrogen
fixation took place. On this basic ground, it could be concluded that First:
intercropping peanut with maize might stimulate the peanut plant response to
increased levels of nitrogen fertilizer rather than growing peanut in mono culture
due to the inhibitory effect of maize shading on peanut nodulation, (Senaratne
& Ratnasinghe, 1993). Second: that the poor natural population of rhizobia in the
sandy soil was offset by high response of peanut to increased nitrogen fertilizer
level might explain different response to the nitrogen fertilizer level. These
conclusions were also explained by Senaratne & Ratnasinghe (1993).

Interaction effects

A summary of the interaction effects of the three factors is given in Table 4.
The highest values of traits studied are given. The letters in brackets
represent the sequence in the order of the planting practices (intercropping
patterns x orientation of maize plants x nitrogen fertilizer levels). From the
table it is clear that the highest values of yield and its components traits were
recorded when maize percent in the intercrop diminished to one third of its full
stand in (2:1) pattern, when only growing maize at 70cm apart and leaving two
plants/hill and received 120 kg N/fed. Similar conclusions were also explained
by Abd EI-Motaleb & Yousef (1998) and Hussein et al. (2002).

Egypt. J. Agron. 34, No. 1 (2012)



EFFECT OF MAIZE PLANTS DISTRIBUTION... 45

TABLE 4. Summary of interaction effects among intercropping patterns (A),
orientation of maize plants (B) and nitrogen fertilizer levels (C) on yield
and yield component traits of peanut in 2003 and 2004 seasons.

J raits No.of r\)/c\)/glsgllglta%ft Wsilg(?st /Of Weight of Podyield | Straw yield
Tread pods/plant @ plant (g) 100-seed (g)| (ton/fed) (ton/fed)
First season 2003
AxB (A1 % Bo) (A1 % Bo) (A1 % By) (A1 % By) (AL x By) (A1 % Bo)
20.68 24.10 17.61 73.52 1.21 1.14
AxC (A1 x Cy) (A1 % Cy) (A1 % Cy) (A1 % Cy) (A1 x Cy) (A1 x Cy)
18.35 22.48 17.43 68.14 111 1.04
BxC (B2xCy) (B2xCy) (B2 Cy) (B2 Cy) “(B2% Cy) (B2x Cy)
18.82 23.14 16.03 73.67 1.17 1.09
AxBXC (A1xBoxCs) | (A1xBoXxCs) | (AxBxCs) (A1xB2xCs) | (A1xBoxCs) | (ArxByxCy)
21.65 25.15 18.79 75.10 1.27 1.19
Second season 2004
AxB (A1 % Bo) (A1 % Bo) (A1 % By) (A1 % By) (A1 % Bo) (A1 % Bo)
17.86 20.71 14.95 66.77 1.04 0.98
AxC (A1 % Cy) (A1 % Cy) (A1 % Cy) (A1 % Cy) (A1 % Cy) (A1 % Cy)
15.79 19.31 14.81 61.87 0.95 0.89
BxC (B2 % Cy) (B2 % Cy) (B2 x Cy) (B2 x Cy) (B2 % Cy) (B2 % Cy)
16.10 19.88 13.60 67.03 0.99 0.93
AXBXC (AxB2xCs) | (ArxBoxCs) | (AxBoxCs) | (AixBoxCs) | (AxBoxCs) | (AxBoxCs)
18.71 21.60 15.96 68.22 1.09 1.03
Maize

Effect of intercropping patterns

Results in Table 5 indicate that the values of all yield components decreased
with increasing maize density in the intercrop. Consequently maximum values of
these traits were obtained with 33% maize in (2:1) pattern, while, the minimum
values were obtained in (1:2) pattern with 67% maize density. The results hold
true in both seasons. Since plant density was the principal mode of action within
the intercrop, responses of maize yield components were mostly due to maize
density. The increase in maize yield components values may be due to the
decrease in maize density could be due attributed to less competition between
plants for light, water, nutrient minerals and place. The similar results were
obtained by several investigators. El-Hosary & Salwau (1989), El-Bana
& Gomaa (2000) and lbrahim & Abd El-Maksoud (2001) demonstrated that
maize yield component, increased with decreasing maize density in the intercrop.

Results on grain and straw yields/fed followed reversed trends of the pattern
treatment effect on maize yield components.

The results indicate maximum vyield with increasing maize density in the
pattern, with (67% maize density) whilist minimum yield was associated with
pattern (2:1) with 33% maize density indicating that the yields were associated
with maize density in the intercrop rather than any other factor. These results are
in agreement with those obtained by several investigators such as Lucas (1986)
and El-Bana & Gomaa (2000).
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TABLE 5. Effect of intercropping patterns on yield and yield component traits of
maize in 2003 and 2004 seasons.

Traits Ear Ear Ear Weight of 100- Grain Straw
i ; kernel . -
length | diameter | weight | Kkernels/ weight yield yield
Treatments (cm) (cm) ©) ear (9) @ | (on/fed) | (tonvfed)
Inter. patterns A
Peanut : Maize First season 2003
1002/5.:1)33% 1774 A| 385A | 21999A| 179.23A | 3218 A| 117C 0.87C
100({;.1?0% 16.66 B| 3.67A | 197.05B| 157.67B | 31.43B| 154B 1.15B
% : 679
100(/;.'2?7/0 1558C| 331B | 17884C| 14259C | 30.28C| 1.86A 1.36 A
Second season 2004
% - 339
100(/;.'1)33/0 1848 A| 390A | 25153 A| 201.86 A | 3480A| 133C 098C
% - 509
100(/;.'1550/0 1713B| 3.75A | 22424B| 176.68B | 33.98B| 1.75B 1.31B
1002/;:2;37% 1578C| 342B | 19796C| 15546C | 32.88C| 2.05A 1.54 A

Effect of orientation of maize plants

Results in Table 6 indicate that maize yields and its components were
significantly influenced by maize orientation in the intercrop in both seasons,
except, ear diameter, differences failed to reach the 5% level in both seasons.
The results indicate that values of all yield and its components traits when maize
was spaced at 35cm apart with one plant/hill except in case of 100-kernel weight
were always higher than those recorded when maize was spaced at 70cm apart
with two plants/hill. These observations were valid in both seasons.

TABLE 6. Effect of orientation of maize plants on yield and yield component traits
of maize in 2003 and 2004 seasons.

Traits Ear Ear Ear Weight 100- Grain Straw
- p of kernel - -
length | diameter| weight ! yield yield
cm | (cm) (@ | Kermels/| weight | oo | (tonfed)
Treatments ear (9) (9)
moair;:nptyll :nft S First season 2003
35¢cm
apart (one 1712 A 3.65A | 204.74 A| 166.12 A| 30.79B 158 A 118A
plant/hill)
70 cm
apart (two 16.21B 357A | 19251B| 15355B| 31.80A 147B 1.07B
plants/hill)
Second season 2004
35¢cm
apart(one 17.40 A 3.72A | 23583 A| 18849 A| 33.01B 180 A 134A
plant/hill)
70 cm
apart (two 16.86 B 3.66 A | 213.28B| 167.51B| 3476 A 1.63B 1.21B
plants/hill)
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These results seemed distinctive and did not coincide with light penetration
theory only which over dominated most of the results. Interpretation might be
due the diminishing effect as a result of plant to plant competition when two
plants were left per hill and maize was orientated at 70 cm spacing. Hussein
et al. (2002) and Sherif et al. (2005) came to similar results.

Effect of nitrogen fertilization levels

Results in Table 7 obtained that there were increases in all yield and its
components traits with increasing nitrogen fertilizer dose up to 120 kg N/fed.
Increases were significant among the treatment imposed in both seasons, except,
in case of ear diameter where differences failed to reach 5% level of significance.
The increases in yield and its components of maize with increasing N level are
mainly due to role of N in stimulating metabolic activity which contributed to the
increase in metabolites amount most of which is used building yield and its
components. These results were in agreement with several investigators such El-
Douby et al. (2001), Shams (2002) and Hussein (2005).

TABLE 7. Effect of nitrogen fertilizer levels on yield and yield component traits of
maize in 2003 and 2004 seasons.

. Weight
Traits Ear Ear Ear of kt?2é| Grain Straw
length | diameter | weight | kernels/ weight yield yield
Treatmeny (cm) (cm) (9) ear © (ton/fed) | (ton/fed)
(9)
N fert. levels First season 2003

60 kg/fed 15.84C 356 A | 179.11C| 14351C| 30.03C 137C 1.03B
90 kg/fed 16.71B 358 A 199.29B | 160.31B| 31.63B 153B 1.13A
120 kg/fed 1743 A 3.70A 21747 A| 17568 A| 3223 A 167 A 121 A
Second season 2004
60 kg/fed 16.29C 363A | 211.00C| 16659C| 32.85C 160C 119C
90 kg/fed 17.17B 3.65A 226.19B | 179.30B| 34.08B 1.72B 1.28B
120 kg/fed 17.93 A 3.79A 236.55A | 188.10A | 34.73A 181A 136 A

Interaction effects

A summary of the interaction effects of the three experimental factors is given
in Table 8. The highest values of traits studied are given. The letters in brackets
represent the sequence in the order of the planting practices (intercropping
patternsx orientation of maize plants x nitrogen fertilizer levels).

It is clear that the highest values of yield components traits were recorded when
maize percent in the intercrop diminished to 33% of its full stand in (2:1) pattern
when only growing maize at 35cm apart, leaving one plant/hill and received 120 kg
N/fed while grain and straw yields/fed reached maximum when maize percent in the
intercrop increased to 67% of its full stand in (1:2) pattern when only growing maize
at 35cm apart and leaving one plant/hill and received 120 kg N/fed. These results
coincide with those explained by Eliseu & Freire (1992) and Metwally et al. (2005).
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TABLE 8. Summary of interaction effects among intercropping patterns (A),
orientation of maize plants (B) and nitrogen fertilizer levels (C) on yield
and yield component traits of maize in 2003 and 2004 seasons.

Traits Ear Ear Ear Weight of 100- Grain Straw
. . kernels / kernel - ]
length diameter weight - yield yield
(cm) (cm) (@) ear Weight | oted) | (ton/fed)
Treat. (@ )]
First season 2003
AxB (ArxBy) | (ArxB1) | (ArxBi) | (AixB1)| (AtxBy) | (AsxBiy)| (AsxBy)
18.23 3.89 231.75 191.51 32.65 1.87 1.39
AxC (A1 % Cy) (A1 x Cy) (A1 % Cy) (A1 % Cy) (A1 x Cy) (As x Cy) (As x Cy)
18.58 3.95 243.02 198.82 33.22 2.02 1.46
BXC (BixCq) [M(ByxCs)| (BixCs) | (BixCs) | (B2xCy) | (BixCs) | (BixCg)
17.92 3.74 224.29 182.75 32.82 1.73 1.27
AxBXC (A1xB1XCg) | (A1xB1xC3)| (A1xB1XCs)| (A1xB1xC3)| (A1xB2XCs) | (AsxB1xCs)| (AsxB1xCj)
19.10 3.99 256.17 212.48 33.84 2.04 1.50
Second season 2004
AxB (A1 xBi1) | (A1%xBy) (AL % By) (AL % By) (A1 % Bo) (As x By) (As x By)
18.77 3.93 271.81 221.03 35.60 2.08 1.57
AxC (ArxCs) | (ArxCs) | (ArxCs) | (ArxCs) | (ArxCs) | (AsxCs) | (AsxCy)
19.35 4.00 263.36 212.14 35.73 2.18 1.64
BxC (BxCq) [N (B1xC3) | (B1xCs) | (BixCs) | (B2xCs) | (BixCs) | (BixCy)
18.22 3.82 247.54 198.61 35.68 1.89 1.43
AxBXC (Alel)(C;:,) (A1X81XC3) (A1X81XC3) (A1X81XC3) (Alesz3) (A3X81XC3) (Astlx(:f;)
19.65 4.03 283.12 231.11 36.59 2.19 1.67

Land equivalent ratio (LER) and net return

Land equivalent ratio values in Table 9 indicated clearly that all values obtained
under the treatment imposed exceeded the unit indicating yield advantage as
compared when each component was grown alone. These results were true in both
seasons. The only exception, was when maize density diminished to 33% (2:1) and
peanut was shaded by maize spaced 35cm apart leaving one plant/hill and the plot
received lowest nitrogen fertilizer dose (60 kg N/fed) in the first season only where
LER was less than the unit with no yield advantage being achieved. Results of the
interaction indicate that LER obtained from (1:1) pattern were generally superior to
(2:1) or (1:2) pattern either. Moreover, LER values of (1:2) pattern were always
higher than in (2:1) pattern under same respective nitrogen fertilizer dose. (2:1)
pattern recorded lowest values. LER values also increased with increasing the
nitrogen fertilizer level. Within orientation patterns of the shade crop LER of 70cm
spaced plants and two plants/hill were left were relatively higher than those spaced at
35cm spaced and one plant/hill, due to increasing light efficiency and decreasing the
shading effect on the understory crop.
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TABLE 9. Effect of intercropping patterns, orientation of maize plants and nitrogen
fertilizer levels on land equivalent ratio (LER) and net return in 2003 and

2004 seasons.

Traits
Treatments First season 2003 Second season 2004
Inter. Orient. of N Net Net
maize levels LER return LER return
patterns plants kg/fed (LE) (LE)
35 cm apart 60 0.99 908.99 1.03 1372.82
< (one 90 1.10 1141.89 1.13 1588.53
& o | Pplanthill 120 117 1203.91 1.16 1590.37
5 S | 20cmapart |60 116 1444.48 118 1730.29
= (two 90 1.28 1692.76 1.27 1904.76
plants/hill) 120 1.34 1754.21 1.30 1955.26
35 cm apart 60 1.07 990.86 111 1592.44
< (one 90 1.19 1212.29 121 1811.92
B o | Pplanthil) 120 1.26 1284.14 1.26 1868.52
5 < | Zocmapart |60 123 1481.80 125 1912.24
= (two 90 1.37 1764.14 1.36 2149.69
plants/hill) 120 1.44 1851.71 1.41 2214.95
35 cm apart 60 1.06 798.88 1.08 1462.11
< (one 90 1.19 1034.20 1.19 1690.35
© o | Planthill 120 1.25 1087.48 1.22 1729.83
§° = 70 cm apart 60 1.24 1309.16 1.23 1849.49
= (two 9 1.37 1568.55 1.35 2131.93
plants/hill) 120 143 1648.21 1.40 2211.19

o Pure stands were: 1.36, 1.17 ton pods/fed and 1.27, 1.11 ton straw/fed for peanut and 2.97,
3.29 ton grains/fed and 2.37, 2.55 ton straw/fed for maize for 2003 and 2004 seasons,

respectively.

e Ton price in 2003 season: (Peanut pods = 2133.33 L.E., foliage = 40.00 L.E.) & (Maize

grains = 692.86 L.E., straw = 76.00 L.E.).

e Ton price in 2004 season: (Peanut pods = 2253.33 L.E., foliage = 40.00 L.E.) & (Maize
grains = 1035.71 L.E., straw = 76.00 L.E.).

Maximum LER was obtained when the intercrop received 120 kg N/fed and
peanut plants were grown under the 50% of maize plants (2.4 plants/m?)

orientated at 70 cm apart and two plants/hill were left in (1:1) pattern.

Yield advantage in the intercrop as compared with sole cropping were also
supported by Calavan & Weil (1988) who found that peanut-maize intercrop
resulted in land equivalent rate ranging from 1.28 to 1.49 and Eliseu & Freire
(1992) who also found that peanut-maize intercrop gave yield advantage

estimated to 1.20-1.99, particularly in peanut-maize (3:1).
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Results on net return presented in Table 9 also indicated that the treatment
effect had apparent impose on net return with increases in nitrogen fertilizer
level from 60 to 120 kg N/fed under all the intercrop patterns.

The results also evidenced that within any intercrop, net return (on average
basis) when peanut plants were grown at 70cm spaced maize plant with two
plants/hill were higher than those orientated at 35cm spaced maize plant leaving
one plant/hill. Maximum net return was recorded when the intercrop plots
received 120 kg N/fed and peanut plants were grown under 50% of full stand of
maize plants orientated at 70 cm apart with two plants/hill. Whereas, when the
intercrop plot received 120 kg N/fed and peanut was grown under 67% of full
stand of maize plants orientated at 70 cm apart with two plants/hill had the
second net return indicating that increasing the shade crop density to maximum,
67% (3.2 plants/m?) had no beneficial effect whether on production per unit of
land (measured in LER) or any more economical value (measured in net return).

However, it could be concluded that differences were only appreciable
between (1:1) and (1:2) or (2:1) patterns which stimulate the need to more plant
density of maize to improve the net return of the intercrop particularly if the
price unit of the shade crop increased, i.e., increasing the shade crop up to 67%
or decreasing it to 33% of its full stand density is mainly dependant on the price
unit of the shade crop.
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