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ABSTRACT

Two field experiments were conducted at the agricuftural research station in

North Sinai Governorate during the two seasons of 2003 and 2004 tha aima of this
study was optimizing nitrogen fertilization utilization and preferabla nitragen dose add
to intercropping peanut {Giza 5) with maize (S.C.10) under two planting systems; bed
and ridga. Sex doses of nitrogen were added to both crops i.e, 40 kgN/fed.
{recommended nitrogen dose for solid peanut in desert), 125 kg N/fed (recommended
nitrogen dosa for solid maize), 145 kg N/fed. (recommended nitrogen dose for maize
+ 1/2 recommended nitrogen dose of peanut), 102.5 kgN/fad (recormmended nitrogen
dose of peanut + 1/2 recommended nitrogen dose of maize), 82.5 kgN/iled. (1/2
recommended nitrogen dosa of both crops), 185.0 kgNAed. (recommended nitrogen
dose of both crops togather), and two recommended doses for both solo crops (125
kghiited. for maize and 40 kgh/fed. for peanut in the sandy soil). Split plot design in 4
replications was used. The main plots were devoted o planting systems and the sub-
plots were devoted to nitrogen doses. Peanut was planted on all the ridges on one
side and on the beds on both sides in hills et distance of 10 ¢m and thinned to two
plants/ill, the plant densities of both of ridge and bed systerns were 140,000
plents/led. Maize was planted on the other side of the ridge in hills at distances 30 ¢cm,
plant thinned on one plant/hill and left one ridge free, while in bed systems maize wes
planted in the middle of the bed at same distances of ridges, the plants ware thinned
on two planta/hill. Maize plant densities in both systems ware 23200 plants/fed. The
main results obtained from this study could be summarized as follows:

1- The highest peanut yield was obtained whan planted on ridges, while maize gave
highest grain yield when planted on beds.

2- The highest peanut yieldfed was obtained by fertilization with 102.5 kgiN#ed. The
cther traits studied behaved the same wey except plant height which gave the
longest plants at 185 kgN/fed, while maize crop gave the highest grain yield when
nitrogen rate at 145 kgNffed was used, the other characters under study tock the
same trend except plant height which gave the longast plant at nitlrogen rate 165
kgN/ed. In both crops lowest yields wera obtained at nitrogen rete of 40 kg/ed.

3- The best economical yield from peamit and maize mey obtained by nitrogen
fertilizer level 145 kgh/fed.

4- It could be recommend that for maximizing total intercropped yield per unit area
from peanut by planting on ridge or maize by planting on ¥ =d system with addition
of 145 kg N/fed under the environmental condition of sandy soil.

INTRODUCTION

The competition of summer crops grown in Nile Delta with groundnut
on the area devoted for groundnut push the researchers (o find place to plant
summer crops-like maize- in the same area as intercropped crops. Several
investigators reported yield advantage and more net retum per unit areas
when peanut was intercropped with some other crops. Among them are Abd-
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£l Motaleb and Yousef (1998), reported that intercropping maize at 25% or
50% of its full pure stand density with peanut increased pod yield /fed.

From other side matlze is consider as a very important cereal crop for
human and animal consumption. Maize is one of the major cereal crop grown
in Egypt. It ranks the third position among cereal crops. At low populations
{50% density/(ed.), yield is limited by the number of maize plants (Larson and
Haway. 1977) when intercropping, the competition for water as well as light
and nutrients determine optimum plant density for each crop, highest LER
values and highest grain yield was obtained when 50% maize was
intercropped with peanut when maize planting on row and left row without
planting {Samira &t al, 2002). In many countres, intercropping often is the
way to increase and maximizing the productivity of unit area. Eventually
intensive cropping is an important target in this way. Intercropping maize with
peanut could be considered as on ldeal example towards intensive cropping
in sandy soil.

The research aimed also to Investigate optimum nitrogen ferilizer
rate at different intercropping systems of maize and peanut to save the
fertilizer leaching and reach o0 minimum dose of nitrogen gave maximum
Income. El-Kassaby and El-Kalla (1981) and Khedr (1986), reported that
grain vyield/fed. grain yield/ear, ear length and diameter, number of
grains/row, 100-grain weight and maize plant height gradually increased as
rate of N was increased up to 120 kg N/Fed, In sandy soil and under drip
irnigation system, Samira et al. (1998), found that the highest values of grain
yield/fed. obtained when maize was received 125 kg. N/fed. Plant densily of
peanut was 140.000 plant/fed. 60 cm belween ridges, 10 ¢m belween hills of
peanut and feft two plants/hill. Nitrogen fertilizer rate at 45 kg N/Fed gave the
highest yield under sandy soil condition with drip irngation system (Samira et
al. 2000).

MATERIALS AND METHODS

The present investigation was performed in experimental station at
wadi El-Areish, North Sinal Govemorate during 2003 and 2004 growing
seasons. The aim of this experiment was 1o study the effect of different doses
of nitrogen fertilizer which maximizing production and minimizing leaching of
fertilizer of inlercropped peanut with maize. Under two planting systems like;
bed system (wide ridge 120 cm. width) and ridge system (60 cm. width),
peanut was the main crop and maize was the overstory crop which
intercropped on peanut crop. Drip imigation and fertigation were used in this
study. Soil samples were taken from different places representative the
experimental sltes for analysis. Average of mechanical and chemical analysis
of soil of two growing seasons are presented in Table 1 which show that
Mechanical and chemical of soil analysis of the two seasons illustrated in
table 1. As seen from Table (1), soll was moderate in salinily and alkalinity of
both seasons. Soil had low available contents of N, P,K and organic matter
content in both seasons. The texture of scil was sandy. Also the soil had tow
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content of micro-nutrents |.e. Fe, Mn and Zn. While micro-nulrients Fe, Mn,
Zn and B were low if their limits <2, <1.8, <1.0 and <0.01 ppm respectively.

Table 1: Mechanlical and chemical characteristics of the expesimental
site during the two seasons

Mechanical analysis
Characters First season Second season

Clay % 22 48

Silt % 53 8.5

Fin sand % 82.2 81.4
Coarse sand % 29.4 245
oM % 0.8 0.6
Texture Sandy Sandy

Chemical analysis
CaCQOa % 39 4.4
Aval. N ppm 32.0 302
Aval. P ppm 7.9 95
Aval. K PPm 141 128
pH* 8.9 8.4
EC. ppm 4.7 48
Fe ppm 1.05 1.09
Mn ppm 0.80 0.75
Zn ppm 0.07 007
B ppm 0.005 0.006
* 1:2.8 Soil- water suspension. - N according to Jackson {1987).

- P according to Olsan of al (1034). - K according to Jackson (1967).

A split plot design in 4 replications was used in this investigation, the
main plot was devoled to the following planting systems:
a) Bed system (wide ridge with width 120 cm).
b) Ridge system (ridge width 60cm).
in both systems: 1) Peenut seed was planted on one side of the ridge

(60 cm), 10 ¢m between hills, while on the bed system (120 ¢cm) peanut seed
was planted on both side of the bed with 10 cm distance between hiils, in
both systemns thinned to two plants/hiil, densily of peanut in both systems was
140.000 plant/fed. 2) Maize grains in ridge system were planted on the other
side of the ridge at distant 30 cm, thinned on two plants/hill alterated with
one ridge of peanut left free, while in bed system grains of maize was planted
on the middie of each back of bed at distance 30 cm, plants thinned to two
plants/hill. Maize density in both systems was about 23200 plantsi/fed.
(densities of both crops were 100% peanut and 10C% maize/fed.) and the
sub plot area was 21 m? (7.0 x 3) containing 10 rows which devoted to
nitrogen fertilization in six treatments in the intercropped peanut with maize
as follow;
1- The recommended amount of nitrogen fertilizer for peanut only (40 kg

NAed.)
2- The recommended amount of nitrogen fertilizer for maize only (125 k3

NAed.)
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3- The recommended amount of nlirogen fedllizer for malze + 172
recommended amount of nkrogen fertilizer for peanut (125 kg N+ 20 kg N
= 145 kg Nifed).

4- Half amount of nitrogen fertilizer for malze + recommended amount of
nitrogen fertilizer for peanut (82.5 Kg N + 40 kg N fed = 102.5 kg N/fed)

5- Half amount of recommended nitrogen fertilizer for malze + half amount of
recommended nitrogen fertilizer for peanut (62.5 Kg N+ 20 kg N = 82.5kg
N/fed.)

6- Recommended amounts of nitrogen fertilizer for malze + peanut (125 kg N
+ 40 Kg N = 165 kg N/fed.).

7- Peanut solo and maize solo which received 40 and 125 kg N/Aed.
respectively.

Drip irrigation system was used. Laterals were done at 80cm apart,
are line for each ridge, whereas in bed system laterals located at one fine for
each side of bed and one line on the middle of the bed for maize which
planted on the middie of the bed.

Calcium superphosphate (15.0% P;0O4) at the rate of 250 kg/fed was
added during land preparation. Potassium sutphate (50% K2O) at the rate of
50 kg/fed., haif the amount was added with superphosphate at land
preparation and the rest amount was added after 60 days from planting. The
other usual sgricultural practices of maize and peanut were dore as
recommended of Agric Res. Center. Nitrogen treatments at above rates were
excuted as calculating the totat amount of nitrogen unit for maize and peanut
together and added one thind of this amount In form of ammonium sulphate
(20.6%N) during the preparation of the soil with superphosphate and
potassium sulphate, and rest amount of nitrogen added to the plants in two
equal doses In form of ammonium nitrate (33.5% N) first one after 3 weeks
from planting and other dose afler first one with 4 weeks,

Peanut variety “CV Giza 5" was sown at a rate of 30 kg seeds fed. on
25™ of April and 2™ of May In the first and second Seasons respectively.
Maize (S.C-10) was seeded at a rate of 10kg/fed as pure stand after 15 days
from peanut sowing, as a recommendations of Samira et &f. (2002).

Samples of 10 graded plants from each sub plot at grain maturity
stage were taken to recording the following characters for each crop.

Peanut data: Plant height (cm), number of branches/plant, number of
pods/plant, 100-seed weight (gm), filling%, shillingé, oil% and pods yleld/fed
(ardab). Seed oll comtent percent which was detarmined using soxhelet's
extraction method according 1o A.Q.A.C, (1984). Maize data: plant height
(cm). stem dlameter (cm), Leaf area/plant (cm?, aar length (cm), car
diameter (cm), Kemels weight/ear {gm), 100 xernels welght (gm) and grain
yield (ardab/fed.). Regarding to economic evaluation, tha price of maize was
180 L.E. for one ardab and was 200 L.E. for one ardat of peanut, (MOA), the
price of nitrogen fertitizer rates was calculated according to the market price
for the trall expermentation time. The tolal cost was calculated only for the
price of nitrogen for the net of income per unit area,

Obtained data were subjected to the statistical analysis as the usual
technique of analysls of variance (ANOVA) of the split-plot design as
mentioned by Gomez and Gomaz (1884). The irealments means were
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compared using the newly least significant Difference (N.LSD) as the
procedures outlined by Waller and Duncan (1869).

RESULTS AND DISCUSSION

A- Effect of planting systems:
1- Peanut:

Results in Table 2 show the effect of planting systems (ridge and
bed) on growth yield and yield attribules of peanut during the two seasons,
Results revealed that number of branches/plant, number of pods/plant, 100-
seed weight and pods yield {ardab/fed.) were significantly affected by the two
systems of planting. Growing peanut in ridge system gave the higher number
of branches/plant, pods number/plant]100-seed welght and consequently the
pods yield/feddan. But did not significantly differ in the other traits compared
with the bed syseim may be attributed to the formulation of the ridge that it
increase the aeration around the roots, promote the roots grow fustily and
help the pigs to penetrate the soil easier o5 a result of covering the pigs with
more soil which teke from the other side of the ridge. These results are in
neariy relationships with those obtained by Bhagwandin and Bhatie {(1990),
Jadhav ef of. (1893) and Haikel and El-Metegy (2000).

2- Meize:

Data in Table 3 showed the effect of plenting systems on growth,
yield and yield components of maijze during the two growing seasons. Results
evidenced that all the estimated characters were significantly affected by the
two systems of planting in both seasons. The resulis revealed that bed
methed gave the highest values for ail the studied characters. The superionty
of bed system may be attributed to no competition done between maize and
peanut plants to nutrition, because maize plants planted on the middle of
bock of the bed, while peanut plants planted on the both sides of the bed,
also because maize from the type of the plants * C4 plants™ and the light Is
imperiant factor to increase photothynsis due to less competition to light
density, the bed systemn encouraged light penetralion t0 the understory
component {peanut) more than ridge system which is distinctive with more
dens maize plants and in tum diminished light penstration to peanut plants.
Similar trends on both traits as influenced by maize shading were obtained by
Ibrahim, Sahar (2000) and Samira of ol. (2002).

B- Effect of nitrogen fertilization rates:
1- Peanut:

Results in Table 2 indicated that plant height, number of
branches/plant, number of podsiplant, 100- seed weight, filling percentage
and yield (ardabvTeddan), while shilling percentage and oil percentage which
failed to raach the 5% level of significance. The shortest plants were obtained
when the plants (peanut and maize) recelved the nitrogen fertilizer of peanut
only (40 kg NAed), however the tallest plants were oblained when received
185 kg NAed (more nitrogen gave more plant height), while the others
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significantly characters i.e. number of branches/ plant, number of pods/plant,
100-seed weight, filling percemtage and pod yield/fed. gave the highest
values at rate of 102.5 kg nitrogen/fed. which coming from half of nitrogen
fertilizer for maize (62.5 kg N/fed.) + all recommended dose of nitrogen
fertilizer for peanut (40 kg N/fed.). This meaning that dose is optimum
ne gen fertilizer suitable t{o fertilize intercropping peanut and maize. It is
im,nrtant mention here, that peanut pod yield/fed was the highest yield when
peanut was intercropped with maize planis comparing with sclo planting, this
share attributed to the peanut plants (C, plant) benefit from shading of maize
piants during high temperature in summer season, this help the pig grow and
penetrate s0il easier and successfully. (Samira et al. 2002).

2- Maize:

Results in Table 3 indicated that all the studied characters
significantly affected by nitrogen fertilization doses in both seasons. Plant
height show higher to maximum dese of nitrogen 185 kg N/fed. which came
from recommended dose of nitrogen fertilizer for peanut and recommended
dose of nitrogen fertilizer for maize. On the other side, stem diameter, leaf
area/plant, ear length, ear diameter, kemnels weight/ear, 100- Kernels weight
and grain yield/fed. had the highest values at 145 kg N/fed. {recommended of
nitrogen fertilizer for maize (125 kg N/fed.) + half amount of nitrogen fertilizer
dose for peanut {20 kg N/fed). The incerements occur—d in tha characters of
yield components. On the other hand, it could be expected 1hat maize plants
fertilized will from each of phosphorus and potassium at nitrogen rate of 145
kgN/fed (Samera ef al. 19938).

Interaction effects:
1- Peanut:

From Table 4, the trend of this interaction on growth, yield and yield
components of peanul logical acceplance, plant height, 100-seed weight,
shilling % and oil% were not significantly affected with the interaction
between the two factors studied, while number of branches/plani, number
pods/plant, filling% and pods yield/fed were affected. So, it may consider that
the ridges systems were the suitable way to covering root area with the soil
by hoe which resulted higher yieid, filling pods and more of branches/plant
than bed method which associated with high dose of nitrogen (102.5 kg
N/fed.) than that the recommended for peanut when planted afone (40.0
kgN/fed.). On other hand the highest yields were obtained by intercropping
peanut with maize were grown on ridge (60 cm widih) with nitrogen fertilizer
rate of level 102.5 kg N/fed.

2- Maize:

From Table 5, reculls reveaied that the Interaction effects between
planting systems and nitrogen levels on yield and yield components behaved
the same as the main factors behaved individually, the resuits indicaled that
there were gradual increases in grains yield and its components with
increasing nitrogen levels over the two systems of planting,
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All the characters studied were affected with the interaction between the two
factors study except plant height and leaf area/plant. Maximum values of
stem diameter, ear length, ear diametar, kernels weight/ear, 100-kemels
weight and yield (ardab/feddan) were obteined when planted In bed method
under 145 kg Nfifed. whila the lowest values were obtalned when maize
plants were planted in ridge systems under 40 kg N/ed.

Econonvic evaluation and conclusion:

i could be concluded thet tha net income from the nitrogen
fertilization of intercropping peanut with maize under different levels of
nltrogen fertilizer was the highest when peanut intercropped with malze under
nitrogen fertilization tevel 125 kg Nfed. because the rata was suitable for
fertiiization of both crops under Intercropping system end decrease the
refatively production costs enough to gaining two mein ylekds from peanut
and meize. The avaluation depended on the cost of nitrogen fertillzation for
production of two crops (Input) and the income around the summer season
from the unit area in Egyptian rounds from Table (8). it can be concluded that
net income from unit erea was the highest when peenut was Intercropped
with miize with nitrogan fertillzation level 145 kg N/fed. Compared to the soio
sawing of paanut and maize, respectively.

it could be recommend that the best ylekd from peanut intercropped
with rnaize was obtained with N. rate 1435 kgN/fed.

Tabla & Economical evsluation of nitrogen fertilization levels of
intercropping peanut and maize over the two seasons.

Yield Income Total Net
Treatments priceot| (arated) | (LE) [MRoEr lhrome
nitrogen Peanut | Maize |(tot. price

Poanut|Maize LEswd |LE/ard.| OFN.
0 kg N-ffed. (Rec. peanut only) | 0.8 | 8.5 |7.00] 1700.0 | 1120.8 [ 2620.0

25 kg N.7led_ (Rec. maize only) | 283.0 | 9.75 |16.55 1950.0 | 2730.8 | 4680.8 |

45 kg:N.ffed. (Rec. maiza+ 172 329.4 | 10.96 [17.30 2196.0 | 2854.5 | 5050.5

2¢. peanut)

GZ.5 kg N.fed. (172 Rec. maize +| 232.6 | 12.63 [14.05 2526.0 | 2318.3 | 45443
10.15

ec. peanut)

5 kg N./fed. (1/2 Rec. maize ¥ 167.3
2 Rec. peanut)

12.3?1 2030.1 | 2029.5] 4050.6

1 374.8 | 11.05(16.58 2210.0 |2735.7 | 4945.7

90.8 (1225 2450.0 2450.0
2838 N 20,1 33165 33165
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