A . 453
Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 11(1), 453 - 473, 2003

EFFECT OF INTERCROPPING PATTERNS AND LASER
LAND LEVELING ON SOYBEAN AND MAIZE CROP
ASSOCIATION
[34]

El-Khatib', S.I and Sahar A. Sherief *
ABSTRACT

Two field experiments were carried out in two growing seasons (2001 and 2002)
to investigate the response of the effect of the different laser land leveling (0.00%,
0.03% and traditional) and two intercropping patterns (2:2 and 2:4) on water use
efficiency, plant growth, yield and total net return for soybean and maize crops.
Results showed that using 0.03% slope laser land leveling resulted in highest
soybean yield under intercropping pattern 2:4. Meanwhile water use efficiency in
the pattern 2:2 was 0.79, 0.82 and 0.71 kg/m’ undér 0.00%, 0.03% and traditional
land leveling respectively, in case of maize. Water use efficiency in the pattern 2.4
was 0.88, 1.06 and 0.66 kg/m’ under 0.00%, 0.03% and traditional land leveling
respectively, in case of soybean. On the other hand, The highest value of Land
equivalent ratio (LER) was 1.67 in (2:4) pattem under 0.03% slope . The highest
total income was 3745 LE/fed in (2:4) pattern under 0.03% slope.

Key word: Soybean, Maize, Intercroppmg patterns Laser land leveling, Water use
efficiency, Land equivalent

INTRODUCTION Laser land leveling has a positive
effect on ' increasing agricultural crop
Egypt is mainly an agricultural yields and total net return. Agricultural

country in which agricultural of irrigation
technologies play an important role in
supporting national economy. Irrigation
water consumes about 80% of the
country’s water budget for cultivating
approximately 8 million feddan with an
annual crop area about 15 million feddan.
About 6 million feddan in the old land are
irrigated by surface irrigation methods
with low on- farm water application
efficiency (40-60%).

intensification is also considered the main
approach 'to achieve the economic
growth. It is also known that intercrop-
ping generally produces more total yields
of the mixed crops per unmit area than
growing cach component solely in a
single stand. El-Yazal and Ismail (1986)
stated that the leveled land showed sig-
nificant water saving over unleveled land,
by about 1000 m’ /fed, while maize yield
increased ‘about 140 kg/ fed (8%).
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Youssef (1991) found that the laser lev-
eling increased the grain yield by 19 %
and 22 % at 80% soil field capacity and
70% soil field capacity respectively. Mo-
stafa et al (1993) concluded that the cost
per unit earth work volume manually is
5.4 LE/ m’®, while for laser land leveling
is 1.54 LE/ m’. EF-Haddad e af (1993)
revealed that laser leveling with manual
broad casting gave minimum production
estimated by 565.86 L.E ./ fed, while laser
leveling with mechanical seeding gave
the maximum net margin, (1311.80
L. E/fed). Kamel et al (1990) revealed
that efficiency of land use reached
maximum (1.44) when two rows of maize
were alternated with four rows of soy-
bean in the intercrop patterns. On the
other hand, increasing the altemating
rows of maize in the intercrop pattems
contributed lower advantage in land use
(1.17). Prasad and Prasad (1991)
reported that maize and potato intercrops
resulted in a maximum net retumn of Rs
15394 /ha with 7 irrigation, while a sole
crop of potato fetched a return of Rs.
12684 / ha with the same number of
irrigation. Kusumo and Sutater (1993),
reported that intercropping potato with
maize increased land productivity as
measured by land equivalent ratio. The
data also revealed that there was no sig-
nificant difference in total return between
intercropping and potato monoculture.
Sharma et o (1995) examined new mul-
tiple systems for higher production and
profit. They reported that among eight
intensive annual cropping systems, relay
cropping of maize and potato followed by
wheat gave the highest productivity.
El-Marhomey (1999) revealed that
using laser leveling system gave the
highest values of net benefit since it of-
fered best seedbed preparation for plant
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growth. The highest value of net benefit
was 1053.16 LE / fed which was ob-
tained by using laser leveler as a leveling
system after chisel plough (one pass)
followed by rotary plough. The lowest
value of net benefit (457.825 L.E /fed)
was obtained by using wooden leveler as
a leveling system after chisel plough (one
pass) followed by rotary plough. Osman
(2000) concluded that precision of
landleveling and using gated pipes are the
main tools for improving surface irriga-
tion systems.

MATERIAL AND METHODS

Two field experiments were carried
out at SIDS Agricultural Farm Research
Station, Bani-Suif governorate, during
200land 2002 growing seasons, to study
the effect of laser land leveling and
intercropping patterns on total net return
for unit area, the amount of the applied
water, water use efficiency and the crop
yield of maize and soybean.

The experiments were designed ina
split plot design having four replicates
each. The treatments were as follow:

The land leveling

1- Zero level.
2-0.03 % slope.
3- Traditional leveling.

The intercropping treatments

The treatments involved a combina-
tion of two intercropping patterns versus
solid planting of either maize or soybean.
The two intercropping patterns were
1- Maize was grown on two ridges alter-

nated with two ridges of soybean

:2).
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2- Maize was grown on two ridges
alternated with four ridges of soybean
2:4).

Soybean cv. (Clark) was seeded im-
mediately after inoculation with Rhizo-
bium bacteria to stimulate nodulation and
irrigated at once. Sceding was carried out
on 22 and 29 of May, in 2001 and 2002
seasons respectively. Maize cv. (Three
way cross 310) was seeded with the first
irrigation of soybean. It was seeded on
17" and 24 of June in the two seasons,
respectively and received 7.0 irrigations,
at l4-day interval. The water was sup-
plied through a perforated pipe having
orifice of 0.60 m apart. The discharge rate
of each orifice was measured before the
beginning of the irrigation. The water
applied was measured for each furrow of
maize and soybean in the intercropping
system. All the experimental treatments
received the same agricultural practices
as recommended. Before starting the ex-
perimental work soil analysis was
recorded. Table (1) shows the results of
the mechanical analysis and the bulk den-
sity of soil. Field capacity was found 39.6
% by weight and the wilting point was
found 18% by weight.

Methods of calculations

Water use efficiency:
WUE = yield (kg/fed) / total
applied water (m’/fed)
Where: WUE = irrigation water
use efficiency

(kg/ m’)
Competitive relationships
Land equivalent ratio (LER)

LER was determined as the sum of
the fractions of the yield of the inter crops
relative to their sole crop yields (Willey,

1979). LER was determined according to
the following formula:

Yab Yba
LER= — +
Yau Ybb

Where: Yaa = Pure stand yield of speciesa .
Ybb = Pure stand yield of species b.
Yab = Mixture yield of a (when com-
bined with b).
Yba = Mixture yicld of b (when com-
bined with a)

Net return and monetary advantage

Net return was calculated according to
prices given by the Ministry of Agri-
culture for all land preparation practices
and production articles and tools. Prices
of main products were also taken
according to official prices issued by the
Ministry of Agriculture. (L.E.640/ton of
maize and L.E.1100 / ton of soybean
according to the prices of 2002.)

Monetary advantage (M.A) 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.
M.A. was calculated according to the
formula: (Willey, 1979).

M.A. = value of combined intercrop
yield x [LER-1/LER]

The basis of irrigation data for each
season was collected, maize and soybean
yields were recorded and the net return
was also calculated.

Statistical analysis

Data of the two seasons were statisti-
cally analyzed according to Snedecor
and Cochron (1988) using Mstatc com-
puter V,(1986). L.S.D. test at 0.05 level,
was used to compare the differences be-
tween treatments.
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Table 1. Mechanical analysis and the bulk density of the different Layers of the experi-

mental area
Depth Coarse Fine Siit Clay Texture Organic CaCo? Buik density
Cm sand sand % % class mater % gnvem’
% %

(0~15) 467 1596 185 6048  Clayey .50 1.50 1.10
(15—30) 4.50 13.50 19.0 63.00 Clayey 5.00 4.00 1.09
(30—45) 490 1400 186 6250  Clayey 2.00 3.90 115
(60-45) 3.50 15.50 16.0 65.00 Clayey 2.00 3.50 1.15

RESULTS AND DISCUSSIONS 2- Effect of intercropping patterns on

1- Effect of laser leveling on WUE,
_yield components and yield of maize
and soybean

The data in both seasons showed the
- same trend for maize and soybean crops
under 0.00%, 0.03% slope compared with
traditional leveling Data present in
Tables (2 and 3) and Figs. (1 and 2) indi-
cated that the water use efficiency
(kg/m’) of maize and soybean has the
higher value when using laser leveling
with 0.03% slope than zero level and the
traditional leveling. They were 0.94, 0.87
and 0.73 kg/m’ for the 0.03% slope, zero
level and traditional leveling, respectively
for maize yields. The yicld of soybean
were 1.59, 1.33 and 1.18kg/m’ for 0.03%
slope, zero level and traditional leveling,
respectively. The yield of maize in-
creased by 9% and 15.4% for zero level
plot and 0.03% slope plot, respectively as
compared with traditional leveling. The
yield of soybean increased by 7.66% and
22.60% for zero level plot and 0.03%
clope plot, respectively, as compared with
traditional leveling.

WUE, yield characters and yield of
maize crop

It is evident from Table (4)and Fig
(3) that growth of maize in monoculture
was significantly higher than that of the
other intercropping combinations. These
results were supported by Kamel etal
(1990). The detrimental effect of inter-
cropping on growth characters of maize
plants might be due to the increase in
plant densities / unit area of both compo-
nents. Maize density was estimated to
67% of maize population in solid planting
when maize was oriented with soybean in
(2:4) pattern in the intercropping system.
The adverse effects appeared more con-
spicious when maize was grown in (2:2)
intercropping  pattern. This might
attribute: more inter and intra competi-
tion between plants as a result of the
heavy density of plants per unit area.
Maize height greatly varied according to
the intercropping combinations. Height of
plants, height of first ear and yield kg/fed
were significamtly higher in (2:2) pattern
than those grown in (2:4) pattern.

- Arab Univ. J. Agric. Sci., 11(1), 2003
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Table 2. Effect of laser leveling on WUE, yield and yield components of maize

intercropped with soybean
Season 2001
0.00% 0.03% Tradi. L.S.D 5%
slope slope leveling
Plant Height 210.0 2150 202.0 N.S
(m)
Height of first ears 85.5 88.60 84.00 N.S
(m)
Ear diameter 5.08 5.25 5.00 N.S
(cm)
No. of 13.00 13.60 12.00 0.881
TOws
No. of kernels 40.15 4330 41.30 2.74
/ row
Water Applied 2520 2460 2740 181.11
m>/fed
W.U.E 0.87 0.94 0.73 0.121
Kg /m?
Yield 2200 2320 2010 153.2
Kg/fed

Table 2. Cont.

Season 2102

0.00% 0.03% Tradi. L.S.D 5%
slope slope leveling
Plant Height 212.0 2250 204.0 N.S
(m)
Height of first ears 85.5 89.0 84.5 N.S
(m)
Ear diameter 5.10 5.20 - 5.00 N. S
(cm)
No. of 13.10 13.50 12.10 0.876
rows
No. of kernels 42.00 4530 40.10 3.35
/ row
Water Applied 2530 2490 2660 182.0
m3/fed
W.U. E. 0.87 0.95 0.76 0.123
Kg /m3
Yield 2210 2360 2010 147.5
Kg/fed

Arab Univ. J. Agric. Sci., 11(1), 2003




458 El-Khatib and Sahar

Table 3. Effect of laser leveling on WUE, yield and yield components of soybean

intercropped with maize
Season 2001
0.0% 0.03% Tradi. L.S.D 5%
slope slope leveling
Plant Height 46.50 55.30 46.50 2.537
(m)
No. of branches 2.80 3.40 2.60 0.415
/ plant
No f. Pods / 19.50 23.00 16.50 0.887
plant
Weight 100 19.00 19.20 . 19.00 N.S
Seeds (g)
Shelling percent. 28.80 25.70 23.70 N.S
%
Water Applied 2120 2010 2200 149.6
m’/fed
W.U.E. 1.33 1.59 1.18 0.194
Kg /m’
Yield 2720 3050 2510 - 1957
Kg/fed
Table 3. Cont.
Season 2002
0.00% 0.03% Tradi. L.S.D 5%
sloe sloe leveling
Plant Height 48.50 53.30 46.50 2.335
(m) '
No. of branches 2.85 3.30 2.65 0.411
/ plant
No f. Pods 19.90 22.70 18.10 1.130
/ plant } :
Weight 100 1900  19.20 19.00 NS
Seeds (g)
Shelling percent. 28.70 26.60 25.60 N.S
%
Water Applied 2030 1995 2210 143.5
m’/fed
W.U.E 1.37 1.55 1.17 0.150
Kg /m’
Yield 2790 3100 2580 183.6
Kg/fed )
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0.00%slope 0.03%slope tradional

No.of
kemels/row

M plant height m.
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Fig. 1. Effect of laser leveling on No. of kernels, plant height, water applied and yield of
maize intercropped with soybean
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Fig. 2. Effect of laser leveling on No. of pods, plant height, water applied and yield of
soybean intercropped with maize
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Table 4. Effect of intercropping pattieerns on WUE, yield and yield components of
maize intercropped with soybean

Season2001
2:2 2:4 S. maize L.S.D 5%
Plant Height 205.5 215.8 2220 10.50
(m)
Height of first ears 82.00 85.50 91.00 0.66
(m)
Ear diameter 4.30 4.70 5.25 0.51
(cm)
No. of 11.60 12.70 13.70 1.30
TOWS :
No. of kernels 39.10 42.60 45.90 4.50
/ row
Water Applied 2530 2460 2760 159.98
m’/fed
W.U.E. 0.78 0.77 0.79 0.068
Kg /m’
Yield 1980 1890 2190 125.10
Kg/fed
Table 4. Cont.
Season2002
2:2 2:4 S. maize L.SD 5%
Plant Height 201.3 210.3 223.0 10.33
(m) ,
Height of first ears 80.50 86.00 90.00 0.61
(m) '
Ear diameter 4.00 4.50 5.35 0.45
(cm) .
No. of 11.50 13.00 13.75 1.44
TOWS AR
No. of kernels 40.90 42.50 45.60 3.60
/ row
Water Applied 2670 2350 2750 153.66
m3/fed
W.U.E. 0.74 0.72 0.77 0.031
Kg /m3
Yield 1980 1690 2105 110.50
Kg/fed )
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Fig. 3. Effect of intercropping patterns on No. of kernels, plant height, water applied
and yield of maize intercropped with soybean

Data on maize yield clearly indicated
that ear diameter, number of rows/ear
number of kemnel / row of solid maize
plants were superior to these of other
intercropping  associations. However,
estimated values for all traits of maize
plants grown in (2:4) pattern were sig-
nificantly higher than plants grown in
(2:2) pattern. Data on ears yield / fed
showed that none of the intercropping
pattern was able to give yield equal or
exceeding that of the solid maize treat-
ment. Kamel ef al (1990) found that yield
of maize grown in (2:2) pattern was
higher than that grown in (2:4) pattern. It
seemed that maize yield in the intercrop
combinations was closely paraliel to
maize density interpreting superiority of
maize yield in (2:2) pattern over that in
(2:4) pattern. On other hand data revealed
that the highest water use efficiency and
the highest water applied were obtained
when the maize was grown in pure stand,
the excesses in the WUE were slightly
higher than those of the intercrop pattern.
The WUE were 0.77, 0.74 and 0.72kg/

m’ for solid maize, (2:2) and (2:4) treat-
ments, respectively.

3- Effect of intercropping patterns on
WUE, yield characters and yield of
soybean crop

In Table (5) and Fig. (4) statistical
analysis revealed significant effects on
plants height, and shelling percentage,
However, data analysis showed that most
of the growth parameters of soybean
plants grown in any intercrop combina-
tion was more than those of the solid
growth. Im addition, values of the growth
characters of soybean plants grown in
(2:4) pattern were higher than those .
obtained from the (2:2) intercropping
pattem in most cases. Data indicated
that soybean height grown in (2:2)
pattern possessed maximum value, while
it was insignificant with solid soybean.
The treatment effects on the average
number of fruiting branches/plant, num-
ber of pods, weight of 100-seeds and
shelling percentage within the intercrop

Arab Univ. J. Agric. Sci., 11(1), 2003



462 El-Khatib and Sahar

Table 5. Effect of intercropping patterns on WUE, yield and yield components of
soybean intercropped with maize

Season2001
2:2 2:4 s. soybean L.S.D 5%
Plant Height 58.90 46.60 56.60 6.50
(m)
No. of branches 2.30 2.65 3.10 N.S
/ plant
No of. Pods/ 15.60 21.20 26.00 N.S
plant
Weight of 100 19.20 19.20 19.00 N.S
Seeds(g)
Shelling percent. 23.00 30.10 34.90 5.50
%
Water Applied 2490 2290 2100 145.60
m’/fed
W.U.E 0.69 0.94 1.21 0.135
Kg /m’
Yield 1720 2150 2560 720
Kg/fed
Table 5. Cont.
Season 2002
2:2 ' 2:4 s. soybean L.S.D5%
Plant Height 50.30 46.50 54.60 5.33
(m) -
No. of branches 2.30 2.80 3.40 N.S
/ plant
No of. Pods/ 14.50 19.80 25.00 N.§
plant
Weight of 100 19.20 19.20 19.00 N.§
Seeds(g)
Shelling percent. 22.80 32.20 35.70 4.33
%
Water Applied 2670 2350 2150 161.10
m’/fed
W.U.E 0.60 0.89 1.17 0.124
Kg/m’
Yield 1604 2100 2516 675
Kg/fed .
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Fig. 4. Effect of intercropping patterns on No. of pods, plant height, water applied and
yield of soybean intercropped with maize

combinations followed a regular course
of change. Growing two rows of maize
alternated with four rows of soybean
(2:4) had the highest values, whereas two
rows of soybean alternated with two rows
of maize (2:2) possessed the least values.
These results are in agreement with those
obtained by Kamel et al (1990) which
revealed a general tendency towards more
growth vigor and weight when grown in
row strips alternated with two rows of
maize. However, the general increase in
growth characters of soybean plants
grown in (2:4) pattern might be due to
more light intercepted by foliage as well
as the low below and above ground
competition between both components in
the mixture. On the other hand the
minimum growth vigor associated with
(2:2) pattern might be due to low light
intensity owing to the shade of maize
plants. Similarly, intercropping patterns
significantly affected soybean yield/fed.
Yield of soybean plants grown in (2:4)
pattern was notably higher than the plants
grown in (2:2) pattern, but still less than

the pure soybean stand. Analysis of data
indicated significant difference between
(2:4) and (2:2) patterns. On the other
hand, yield of soybean grown in pure
stand was significantly higher than that
grown in (2:2) pattern, but it was insig-
nificant when compared with (2:4) pat-
tern. In this respect, Kamel et al (1990)
reported that the significant increase in
yield of soybean plants were closely
parallel with the increase of soybean ratio
in the intercrop pattern. Increases in soy-
bean yield associated with (2:4) pattern
might be related to the increase in
soybean population in the mixture
compared with the (2:2) pattern. The data
also indicated that the highest water use
efficiency and the highest water applied
were obtained when the soybean was
grown in pure stands. The excesses in the
WUE was slightly higher than the WUE
in (2:4) pattern and higher than the WUE
in (2:2) pattern. The WUE values were
1.17, 089 and 0.60 kg/m’ for solid
soybean, (2:4) and (2:2) treatments, re-
spectively.
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4- Interaction effect of intercropping
patterns and laser land leveling on
WUE, plant characters and yield of
maize crop

The interaction effect of laser land
leveling and intercropping pattern on
WUE, yield components and yield of
maize plants is presented in Table (6).
Data indicated that statistical analysis
showed that differences were not great
enough to reach 5% significance level,
except in the case of plant height. On
other hand, maximum plant beight and
height of first ear were obtained when
maize plants were grown in pure stand in
0.03% slope plot. Whereas, minimum
values were obtained when maize plants
were grown in (2:2) pattern and related
with traditional leveling. The average
number of ears/ plant, ear diameter, No.
of rows and No. of kernel / row reached
their maximals when plants were orien-
tated in (2:4) pattern in the 0.03% slope
plot. Nevertheless, these parameters al-
most exceeded those grown in pure
stands in the 0.03% slope plot. On the
other hand, the minimum value that cou-
pled these traits were associated with
maize plants were grown at (2:2) pattern
in the traditional leveling plot. Maize
population within the intercropping pat-
terns as well as laser land leveling rela-
tively influenced the interaction effect on
maize yield per fedden. However, none of
the intercropping systems exceeded those
grown in pure stand. It was also inter-
esting to notice that the excess in yield of
maize grown in pure stands over those
grown in (2:2) in 0.03% slope plot was
19.52% .The excess in yield of maize
crop in 0.03% slope plot and grown at

' (2:2) pattern over those grown at (2:2) in
traditional leveling was 12.90%. Data

presented in Table (6) indicated that,
maximum value of WUE was obtained
when maize plants were grown in pure
stand in 0.03% slope plot. While the
WUE value of maize plants grown in

. pure stands in zero level ranked second. It

is evident that the values of WUE of
maize plants grown in (2:2) pattern were
higher than those grown in (2:4) pattern.
Whereas, minimum values of WUE were
obtained when plants were grown at (2:4)
pattern in traditional leveling. The values
of WUE for soiled maize were 0.96, 0.91
and 0.79 kg/m’* for 0.03%slope, zero level
and traditional leveling, respectively. The
values in (2:2) were 0.82,0.79 and 0.71
kg/m® for the same plots, respectively.
While the values in (2:4) were 0.81, 0.78
and 0.70 kg/m’ in the same plots, respec-
tively. The data obtained in the second
season followed the same trend.

5- Interaction effect of intercropping
patterns and laser land leveling on
WUE, plant characters and yield of
soybean crop

The interaction effect of laser land
leveling and intercropping pattern on
WUE, yield components and yield of
soybean plants were not significant as
presented in Table (7). Data indicated that
maximum plant height and No. of fruiting
branches/plant were obtained when
soybean plants were grown in pure stand
in 0.03% slope plot. Whereas, minimum
values were obtained when soybean
plants were grown in (2:2) pattern in the
traditional leveling. The average number
of pods/plant, weight of 100seeds, and
shelling percentage reached maximam
when plants were orientated in (2:4)
pattern in the 0.03% slope plot.
Nevertheless, these parameters almost
exceeded those grown in pure stands in
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Table 6. Interaction effect of laser leveling and intercropping patterns on WUE, yield and yield components of maize
intercropped with soybean

Season 2001
Plant Height of Ear No.of No.of Water W.U.E Yield
height  firstears  diameter rows  kemels Ap?ned Kg/m®  Kg/fed
(cm) (cm) (cm) / row m’/fed

2:2 195.0 81.1 5.00 13.30 39.00 2520 0.79 1990.00
Zero 2:4 210.0 81.5 495 13.10 41.60 2430 0.78 1900.00
level s. maize  218.0 81.8 5.20 13.70 46.00 2640 0.91 2400.00
mean 207.7 81.5 5.05 13.36 42.20 2555 0.82 2103.33
2:2 207.0 85.2 5.00 14.00 45.00 2560 0.82 2100.00
0.03% 2:4 219.0 86.3 5.00 14.10 47.00 2410 0.81 1950.00
slope s. maize  222.0 85.5 5.50 14.50 49.00 2605 0.96 2510.00
mean 216.0 85.7 5.16 14.20 47.00 2525 0.86 2186.67
2:2 191.0 82.5 4.5 12.50 36.00 2610 0.71 1860.00
Tradi. 2:4 209.0 82.5 4.70 12.50 36.00 2540 0.70 1790.00
leveling  s.maize  210.0 815 5.20 13.30 45.00 2750 0.79 2180.00
mean 203.0 82.2 4,73 12.76 40.00  2666.66 0.72 1936.67
LSD(5%) 13.5 N.S ) N.§ N.S N. S 158.10 0.1150 112.50
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Table 6. Cont.

Season 2002
Plant Height of Ear No.of No. of Water W.U.E. Yield
height firstears  diameter rows  kernels Ap})lied Kg /m’ Kg/fed
(cm) (cm) (cm) / TOW m’/fed

2:2 197.0 82.5 4.90 13.05 38.0 2460 0.81 2000.00
Zero 2:4 215.0 82.1 495 13.00 41.0 2360 0.79 1880.00
level s. maize  224.0 825 5.20 13.65 46.0 2670 091 2435.00
mean 2120 82.4 5.02 13.23 420 2497 0.84 2105.00
2:2 210.0 86.1 5.00 14.00 45.0 2430 0.86 2090.00
0.03% 2:4 2220 88.5 5.10 14.15 47.0 2280 0.84 1920.00
slope s. maize  227.0 88.4 5.35 14.35 49.0 2600 0.90 2495.00
mean 220.0 87.7 5.15 14.17 47.0 2437 0.87 2168.00
Tradi. 2:2 190.0 825 4,60 12.80 37.0 2590 0.72 1865.00
leveling 2:4 207.0 85.5 4,70 12.60 39.0 2510 0.70 1775.00
s. maize  211.0 86.5 5.15 13.10 44.0 2720 0.75 2030.00
mean 203.0 84.8 482 12.83 400 2607 0.72 1890.00

LSD (5%) 16.0 N.S N.S N.S N.S 156.30 0.1120 111.20
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Table 7. Interaction effect of laser leveling and intercropping patterns on yield and yield components of soybean

intercropped with maize
Season 2001
Plant No.off. No.of Weight of Shelling Water W.U.E. Yield
height  branches  Pods/ 100 percent. Apsplied Kg /m’® Kg/fed
(cm) / plant plant Seed (g) % m/fed
2:2 47.70 277 18.60 18.90 31.10 2320 0.81 1890
Zero 2:4 49.00 2.83 19.30 19.00 31.90 2230 0.88 1970
level S. soy 48.00 2.90 23.00 19.50 34.20 2100 1.00 2100
mean 48.23 2.83 20.30 19.13 3240 2216.7 0.90 1986.7
2:2 55.10 3.15 22.45 17.90 35.30 2280 0.85 1935
0.03% 2:4 55.90 3.28 26.10 18.00 35.90 2170 1.06 2310
slope s.soy  56.90 3.90 27.90 19.10 36.40 2020 1.48 2990
mean 55.97 3.44 25.48 18.33 35.87 2156.7 1.13 24117
Tradi. 2:2 58.00 1.82 16.60 19.20 29.00 2410 0.53 1290
leveling 2:4 60.10 225 17.30 18.10 29.80 2300 0.66 1510
s.soy  59.90 2,95 18.10 19.20 30.70 2200 0.81 1790
mean 59.33 2.34 17.33 18.83 29.83 2303.3 0.67 1530
LSD (5 %) N. S N.S N. S N.S N. S 167.10 0.1312 683.00
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Table 7. Cont.

Season 2002

Plant No.off. No.of Weight of Shelling Water W.U.E. Yield
height branches  Pods/ 100 percent.  Applied  Kg /m? Kg/fed
(cm) /plant  plant Seed (g) % m’/fed

r 2:2 45.70 2.70 18.10 18.80 30.30 2390 0.79 1880
Zero 2:4 46.60 2.80 19.40 18.70 32.40 2230 0.87 1950
level S. soy 47.30 2.90 22,20 20.00 34.00 2130 0.98 2090
mean 46.50 2.80 19.90 19.20 32.20 2250 0.88 1970

2:2 / 53.70 3.10 22.30 17.80 35.20 2340 0.82 1920

0.03% 2:4 54.90 330 24.10 17.50 35.60 2180 1.04 2270
slope S. soy 55.30 3.90 28.60 17.30 36.20 2080 1.43 3150
mean 54.60 3.40 25.00 17.50 35.70 2200 1.10 2446.6

2:2 57.60 1.70 13.40 20.10 27.10 2440 0.63 1520

Tradi. 2:4 60.80 2.10 14.40 17.60 27.80 2280 0.73 1670
leveling s.soy  63.10 3.10 15.50 19.80 28.40 2180 0.85 1850
mean 60.30 2.30 14.50 19.20 27.77 2300 0.74 1680

LSD (5%) N.S N. S N. S N. S N. S 162.50 0.1223 651.00
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the 0.03% slope plot. On the other hand,
the minimum values of these traits were
associated with soybean plants grown at
(2:2) pattern in the traditional leveling
plot. However, none of the intercropping
systems excceded those grown in purc
stand. It was also interesting to notice that
the excess in yield of soybean grown in
purc stand over those grown in (2:4)in
0.03% slope plot was 38.77%. The cxcess
in yield of soybean crop in 0.03% slope
plot and grown in (2:4) pattern over those
grown in (2:4) in traditional leveling was
35.93%.

Data presented in Table (7) indicated
that, maximum value of WUE was ob-
tained when soybean plants were grown
in pure stand in 0.03% slope plot. While
the WUE value of soybean plants grown
in pure stands in zero level ranked sec-
ond. It is also clear that the values of
WUE for soybean plants grown in (2:4)
pattern were higher than those grown in
(2:2) pattern. Whereas, minimum values
of WUE were obtained when plants were
grown in (2:2) pattern in traditional
leveling. The values of WUE for solid
soybean were 1.48, 1.00 and 0.81 kg/m’
for 0.03% slope, zero level and traditional
leveling, respectively. Also the values in
(2:4) were 1.06,0.88 and 0.66 kg/m” for
the same plots respectively. While the
valuzs in (2:2) were 0.85,0.81 and 0.53
kg/m® for the same plots, respectively.
The data in the second season followed
the same trend.

6- Interaction effect of intercropping
pattern and laser land leveling on
LER and total income for maize
and soybean crops

Data on LER. values in Table (8) indi-
cated that intercropping resulted in more

yields advantages in both intercrop com-
binations compared with growing both
crops in monoculture. Results also indi-
cated that the highest LER value was ob-
tained when both crops were in (2:4)
pattcrn, while (2:2) pattern possessed the
least value. The reduction in LER in the
(2:2) pattern were cstimated to 1.28, 5.69
and 1.29% lower than LERs values of
(2:4) in the zero level, 0.03% slope and
traditional leveling respectively. The dati
indicated also that the highest value of
total income was appeared by maize in-
tercropped with soybean compared with
both crops in monoculture. The (2:4)
pattern in the 0.03% slope gave the high-
est total income and the (2:2) with the
same plot ranked second, while the (2:4)
in the zero level plot ranked the third. On
the other hand the (2:2) in the traditional
leveling gave the lowest total income.
The (2:4) pattern gave 3745, 3219.8 and
2916.6 LE/fed for 0.03%slope, zero level,
and traditional leveling plots, respec-
tively, while the (2:2) pattern gave 3522,
31546 and 2849.6 LE/fed for 0.03%
slope, zero level, and traditional leveling
plots, respectively. The total income of
maize grown in pure stand gave 1606.4,
1536 and 1395.2 LE/fed for 0.03% slope,
zero level, and traditional leveling plots,
respectively. While the yield of soybean
grown in pure stand gave 2794, 2563 and
2365 LE/fed for 0.03% slope, zero level,
and traditional leveling plots, respec-
tively.

CONCLUSIONS

From the above results and discussion
it can be concluded that

The WUE was 0.94, 0.87 and 0.73
kg/m® for 0.03% slope, zero level and
traditional leveling, respectively for

Arab Univ. J. Agric. Sci., 11(1), 2003
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Table 8. Interaction effect of laser leveling and intercropping on yicld and yield
component of maize and soybean crops

Yieldof  Yieldof Income of Income of Total
maize soybean maize soybean LE.R income
Kg/fed Kg/fed LE/fed LE/fed LE/ fed
2:2 1990 1710 1273.6 1881.0 1.56 31546
Zero 2:4 1920 1810 1228.8 1991.0 1.58 3219.8
level s. maize 2400 — 1536.0 —— — 1536.0
8. soy —eeeee 2330 ——— 2563.0 ———— 2563.0
2:2 2010 1980 1344.0 2178.0 1.58 35220
0.03% 2:4 1950 2270 1248.0 2497.0 1.67 3745.0
slope s. maize 2510 - - 1606.4 - ——— 1606.4
s. S0y e 2540 @ -eeeee- 2794.0 ———e 2794.0
2:2 1840 1520 1177.6 1672.0 1.55 2849.6
Tradi. 2:4 1790 1610 1145.6 1771.0 1.57 2916.6
leveling . maize 2180 — 1395.2 — —— 1395.2
.80y -eeeee- 3 1 J— 2365.0 ——— 2365.0

maize yield. They were 1.52, 1.28 and
1.14 kg /m* for 0.03% slope, zero level
and traditional leveling respectively, for
soybean yield. The yield of maize in-
creased by 9% and 15.4%. The yield of
soybean increased by 7.66% and 22.60%
for zero level and 0.03% slope respec-
tively, compared with the traditional lev-
eling. The WUE values were 0.77, 0.74
and 0.72 kg/m’ for the solid maize, (2:2)
and (2:4) treatments, respectively. The
WUE values were 1.17, 0.89 and 0.60
kg/m® for the solid soybean, (2:4) and
(2:2) treatments, respectively. The ex-
cesses in the yield of solid maize treat-
ment were estimated to as muchas22.8
and 62.4% over (2:2) and (2:4) treat-
ments, respectively. Yield of soybean in
(2:4) pattern recorded a yield reduction of

only 15% compared with solid soybean
yield, reduction in (2:2).

Pattern augmented to as much as
38.60%. The excess in yield of maize
grown in pure stands over those grown in
(2:2) in 0.03% slope plot was 19.52%.
The excess in yield of maize crop in
0.03% slope plot and grown in (2:2) pat-
tem over those grown at (2:2) in tradi-
tional leveling was 12.90%. The highest
values of WUE for maize intercropped
with soybean was 0.82 kg/m® in (2:2)
pattem under 0.03% slope. The excess in
yield of soybean grown in pure stand over
those grown in (2:4) in 0.03% slope plot
was 38.77%. The excess in yield of soy-
bean crop in 0.03% slope plot and grown
in (2:4) pattern over those grown in (2:4)
in the traditional leveling was 35.93%.

Arab Univ. J. Agric. Sci, 11(1), 2003



Laser land leveling in soybean and maize crops 471

The highest values of WUE for soybean
intercropped with maize wasl.06 kg/m’
in (2:4) pattern under 0.03% slope plots,
while the values in (2:2) patterns were
0.85, 0.81 and 0.53 kg/m’ in the same
plots respectively. The highest value of
LER was 1.67 in (2:4) pattern under
0.03% slope. The data also showed that
highest total income was 3745 LE/fed in
(2:4) pattern under 0.03% slope.
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