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ABSTRACT

Two field trials were conducted in 2010 and 2011 to determine the effect of
regimes irrigation on yield and its components for the maize-soybean intercropping
patterns. The experimental was based on split plot in a randomized complete block
design with three replications. The main plots consisted of three different irrigation
regimes,(l1 lirrigation during all groth stage as control treatment,{lz) withholding
irrigation at the flowering stage and {ls} withholding irigation at the pod siage. The
sub-plots included three intercropping patterns( T,)=growing soybean on both sides of
beds (140 cm) and planting one row of maize on the back of the bed (50cm between
hills,1 plant) ,(T2)=growing soybean on both sides of beds and planting one row of
maize on the back of the bed and leave another bed (50cm between hills, 2 plants)
and( Ta)= growing soybean on both sides of beds and planting one row of maize on
back of the bed and leave another bed (25cm between hills, 2plants) Data showed
that: -

1- Whole irrigation gave the highest yield and yield components of maize/soybean
intercropping. Whereas, withholding irrigation at the early flowering stage gave the
lower yield and yield components.

2- Intercropping maize with soybean surpassed yield and yield components when
used all beds, 50 cm between hills and left one ptant /ill.

3- Interactions effect of irrigation x intercropping on maize indicated that, the
treatments of I+ X Ty gave the highest values for all traits studied, whereas, the
lowest value was recorded with |z x Tz

4- Results showed that, Land Equivaient Ratio was the highest with the treatment of |4
X T1{1.24, 1.16 and 1.20) in both seasons and the combined analysis, respectively,
alsg, the same interaction recorded the highest net return (3303.07, 2750.35 and
3026.71} in both seasons and the combined analysis, respectively.
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INTRODUCTION

Soybean was the -crop with multilateral application- for fodders,
foods, industrials, medicines, and ecological purposes. According to
Zolotitzkii (1962) not other plant in the world, that can produce during 100 -
" 120 days so many proteins and oil, so can give the soybean and not yet other
plant that can compete with soybean about the numbers of the producing
products.
Exciuding economicai factors, the drought is the most important
factor, limiting grain production not only in our country, but in a world scale. A
lot of studies were directed to evaluation the plants physiological adaptation .
to the water stress (Goranova and Todorova, 2005).

Soil water is the most crucial factor in arid and semi-arid regions and
yield potential is directly a function of water available for plant growth.
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Drought has been the major environmental constraint to plant surwval and to
crop productivity, Boyer {1983).

Soybean can be grown only under assured |rrlgat|0n and it needs
about 6-8 irrigations.. The soybean should be irrigated at the following critical
growth stages such as fiowering, pod initiation and seed filling period. It is
aobserved that maximum reduction in yield, due to drought stress that
occurred during the pod set and seed filling period {Desclaux, 2000; Ashley,
and. Ethridge, 1978 and Abayomi, 2008} and water stress at flowering and/or
pod development increased flower and pod abortion, Osborne &t al., (2002)

The intercropped soybean yields were less for all intercropping
arrangements than the monocropped soybean yield. (Neupané, R. K. 1983.)
Intercrop systems may improve yield stability, aflowing more consistent yields
(Willey, 1980 and Fukai and Trenbath, 1993), and efficient use of the
resources, allowing reductions in costly inputs (Morris and Garrity, 1993).

The objective of this investigation was to study the effect of irrigation
regimes and intercropping patterns and their interactions on yield and its
components as well as Land equivalent ratio .

MATERIALS AND METHODS

The present investigation was carried out at the farm &f EI-Gemmiza
Agriculture Research Station, Agriculture Research Center, Egypt, during the
two successive growing summer seasons 2010 and 2011 to study the effect
of three irrigation regimes and three intercropping patterns on the productivity
of maize {Three way Cross.310) and seybean (Giza 111).

-The experiments were laid out in a split plot design with three
replications, three irrigation practices (I} were randomly allocated in the main
plots:

The main plots consisted of three different irrigation regimes( 1} .

{l4) : Irrigation during all growth stages as control treatment.

(I} : Withholding irrigation at the flowering stage.

{5} : Withholding irrigation at the beginning pod.

The sub-plots were randomly assigned by three Intercropping patterns (T)):
(T,} = Growing soybean on both sides of beds (140cm and planting one row
of maize on the back of the bed (50 ¢cm between hills, 1 plant)

{T,} = Growing soybean on both sides of beds and planting one row of maize
on the back of the bed and leave another bed (50 cm between hiils, 2 plants}
{Ta) = Growing soybean on both sides of beds and planting one row of maize
on the back of the bed and leave another bed (25 cm between h|IIs 1 plant)
{25 cm between hills and thinned to 1 plant/hili}.

Al the previous patterns resulted in 6000 of maize plants. Each sub -plot
included of 4 beds, each plot was 3 m long and 5.6 m wide*(16.8 m ) The
preceding wmter crop was wheat in the two seasons. Soybean was planted
on May 15™ and 25 ™ May through 2010 and 2011 seasons, respectively. _
Maize was planted at the same date of planting soybean. Soybean was
thinned to 2 plants/hills with distance of 10 cm between hill. All another
cultural practices for both maize and soybean production were undertaken as
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recommended. Some mechanical and chemical properties of a representative
seoil sample used in the experimental soil were determined before preparation
according to Jackson (1958) in 2010 and 2011 seasons, as shown as in
Table (1).

Table {1): The mechanical énd chemical analysis of experimental site in
2010 and 2011.

Season 2010 | Season 2011
: Depth of soil sample {cm)

echanical 0-30 30-80 0-30 30-60
Clay % 57.14 55.21 55.47 54.00
Silt % 22.29 21.94 23.68 22.80
Sand % 20.57 22.85 20.85 23.20
Texture Clay
Chemical analysis: )
Available N (ppm) 229 218 240 22.0
Available P20s (ppm} B 9.0 85 11.0 10.0
Available K20 (?pm) 550 535 500 480
Ec (mmhos/cm™) 0.8 0.8 0.9 0.9
rH 7.40 7.3 7.3 7.2
CaCos % ) 271 310 3.0 3.0
Organic matter % 1.0 1.1 1.2 1.2
Cations {meq/100 g.soil)
Na* 0.36 0.37 0.37 0.37

. 0.01 0.01 0.01 0.24
Ca*™ 0.25 0.27 0.24 0.24
Mg 0.26 0.28 0.22 0.22
IAnions (meq/100 g. soil}
HCQ? 0.32 0.48 0.36 0.40
cr B 0.38 0.39 028 0.30
150, 0.20 0.06 022 0.12

At harvest time a-random sample of ten plants from each sub-plot
were taken in both seasons to determine the following characters:
A- Soybean vyield and its B-Maize yield and its

components ; components

1- Plant height (em). 1- Plant height (cm)

2- No.of pods/plant. : 2- Ear length (cm).

3- 100-seed weight (g). 3- 100- kemels weight (g)
4- Seed yield/plant (g} 4- Grain yield/plant (g)

5- Seed yield/fed (kg) 5- Grain yieldffed. (ardab).

The competitive behavior of component crops in different soybean-
maize association was determined in terms of Land Equivaient Ratio, relative
crowding coefficient, aggerssivity and competitive ratio which were
determined by using the following formulae.

Competitive functions. The following abbreviations were used to calculate
different competitive functions.
Yaa Pure stand vield of crop "a".
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Y intercrop yield of crop "a”.
Yen pure stand yield of crop "b".
Ypa intercrop yield of crop "b".
Zap and Zy, are sown proportions of crop “a" and "b" in an intercropping
system.
Land Equivalent Ratio (LER). The ratio of area need under sole cropping to
that of intercropping at the same management level to produce an equivalent
yield, according to Mead and Willey (1980). It is calculated as follows:
LER =LER,+ LER,
LER,= YablYaa
LER, =Ypal Yo
Relative crowding coefficient. Relative crowding coefficient was proposed
by Dewit (1960), which was calculated by the following formula
K = (Kax Kp)
K - Yab x Zba (Yaa'Yab) X Zab
Kb =Yba X Zap/(Yor-Yea) X Zna
Where,
Ka and Ky = Relative crowding coefficient for the component crop "a and b".
All other abbreviations such as Y., Yab, Zas, Zpa, have been described above
in this section.
Aggressivity value. Aggressivity value was calculated by the formula
proposed by McGilchrist (1965).

Yab Yba

Aab= -
Yaa x Zab Ybbx Zba

Where,
Agp = Aggressivity value for the component crop "a’
All other abbreviations have been described above in this section.
Competitive ratio. Competitive ratio (CR) was calculated by the formula
proposed by Willey et al. (1980).
Ya Yo
CR,= +
Yaa X 2ab Yoo X Zpy

Where,

CR, = Competitive ratio for the component crop "a

Farmer's benefit was calculated. .
Total return-Price of maize yield+price of soybean yield{L.E.).

To calculate the total return, the average of the maize grain and
soybean seeds prices presented by Agricultural Statisties(2010) ,Economic
Affairs Sector.

Net returnffaddan-total return-(fixed cost of soybean+ variable cost of
both crops according to intercropping pattemns)

Data statistically analyzed as the technique analysis of variance
(ANOVA) of split- plot design as mentioned by Gomez and Gomez (1984).
Treatment means were compared using the Least Significant Difference (LSD
at 5%) test as outlined by Waller and Duncan (1969).
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RESULTS AND DISCCUSSION

I-Effect of IRRIGATION regimes and intercropping patterns on Maize
Yield: '

Results in Table (2) showed that, significant effects due to irrigation
treatments for plant height, ear length, 100-kernels weight, grain yield/ear and
grain yieid/fed. in both seasons and the combined analysis. Normal irrigation
(1) recorded the highest values for all traits studied, followed by I3, in both
seasons and the combined data. While, the lowest values for all traits studied
recorded with 1, treatment in both seasons and the combined data. It may be
due to the reduction at different irrigation cycles can be assigned to LAl
reduction and decline of photosynthesis in order to filling of seeds that
caused decreasing of seed weights,Nejad et a/.,(2010 ).

Rafiee et a/, (2007) stated that relative moisture content of leaf at
time of flowering of corn plant have high correlation with seed function,
negative correlation between drought tension with leaf surface index and
potential of leaf water have provided reduction of ieaf surface and reduction
of photosynthesis at leaf water unit at level of sinking and result, reduction of
supplying processed substances and negative effect of it on seed production
in maize was led to the result 6f seed performance reduction.

Water stress decreased grain yield by decreasing stem
height,number of grain per cob and 1000-grain weight, Khan ef al.,(2001).
Concerning intercropping patterns,data revealed that , plant height recorded
tha highest value with T,,follwed by T, whereas the lost value was recorded
with T;.These results due to wide distance between maize plants and higher
competiion between two plants(T:) compared to one plants(T,} .Ear
length,recorded the height value with T, followed by T;,while the lowest value
was recorded with T,.On the other hand, 100-kernels weight,grain yield/ear
and grain yield/ffad., the highest value was recorded with T, followed by T,
whereasTs recorded lowest value. .

The interaction between irrigation regimes x intercropping patterns on
all studied traits had significant effects in both seasons and in the combined
data. The maximum values of plant height and ear length were recorded by
the interaction of |, xT, as shown as in Table 2. On the cother hand, the
interaction of |y x T, recorded the highest 100-kernels weight; grain yield/ear
and grain yieldffed. in both seasons and in the combined data. However, the
lowest values of grain yield/fed. were recorded from the interaction between
la and Ta. -
ll-Effect of Irrigation regimes and intercropping patterns on soybean
Yield:

Results in Table (3) showed that, significant effects due to irrigation
practices for no.of pods/plant, seed yield/plant and seed yield/fed. in both
seasons and the combined analysis, while there were no significant
differences between all irrigation regimes for plant height and 100-seed
weight in both seasons and the combined analysis.
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Table (2): Effects of irrigations treatments, intercropping systems and their interactions on maize growth, and yield

and its components in both seasons and their combined data.

Treatments Plant height {cm}) Ear length (cm) 100-kerneis weight Grain yield/ear (g) | Grain yield/fed (ardab)
e 2010 | 2011 | Comb. | 2010 | 2011 | Comb. | 2010 [ 2011 | Comb.| 2010 | 2011 | Comb. | 2010 [ 2011 | Comb.
Irrlgation treatments
ls 283.11[282.48 1 282.79|20.11[19.76 | 19.93 |38.37 13808 | 3868 ! 157.13[(150.57 [ 153.85| 8.13 | 8.03 { 8.08
Iz 274.421276.41 | 27542 | 17.29 ] 17.23 ) 17.26 | 33.46 ) 35,55 | 34.51 |140.81/134.88 {137.84| 7.01 | .99 | 7.00
Iy 277.341277.74 | 277.54 | 18.63 118,71 | 18,67 [36.10137.31| 36.70 [150.51[141.40|146.00} 7.37 [ 741 1 7.30
LSD 0.05 335 | 275 [ 180 {169 [ 039 | 072 [ 318 | 251 | 168 | 164 | 083 | 076 ; 0.54 | 0.23 | 0.24
Intercropping patterns ‘ :
Ty 278.83 [279.991279.41|17.63 | 18.28 | 17.96 [ 36.79 | 38,41 | 37.60 [151.98 14522 14860 | 7.65 | 7.94 | 7.80
T 280.43 | 280.98 [ 280.71 1 19.74 [19.70 | 19.72 136.02 | 37.46 | 36.74 1 150.01 | 142.21 }146.11 | 7.51 | 7.50 [ 7.51
Ts 2756127567 | 275.64 | 18.66 [17.72 | 18.19 [ 35.11(35.97 | 35.54 | 146.46]139.50 {14298 [ 7356 [ 6.98 | 7.18
LSD 0.05 139 | 096 | 080 | 0.88 | 0.50 | 0.48 | 1.82 | ns 114 | 123 | 074 | 068 | 0.42 | 0.23 | 0.12
Interactions
hxT 282.83 | 282.87 | 282,85  18.02 | 18.07 | 18.54 | 39.56 | 40.55 | 40.06 | 160.24 | 153.80 [ 157.02 | 8.32 | 8.80 | 8.56
hxT - 286.37 | 285.237 28580 [2166.| 21.37 } 21,51 | 38115 38.20 | 38.22 | 156.64 [ 150.00{153.32 | 875 | 8.06'] 8.1t
hxT, 280.13/279.33,279.73 ) 20.66 | 18.83 | 18,75 | 37.39 /38111 37.75 | 154.51)147.90 (15121 7.92 | 722 | 757
LxT, 274.27|276.60 | 27543 | 16.83 | 17.23 | 17.03 |34.12 | 36.19 | 35.15 {142.56 [137.70[14013[ 705 | 7.22 | 713
LxT; 277.171279.53 | 278.35 [ 18.14 | 18.07 | 1811 |33.37 | 36.22 [ 34.80 [ 141.91[13553:138.72; 7.03 | 7.00 | 7.02
I2 x Ty 271.83:273.10 | 27247 | 16.89 | 16.40 | 16.64 | 32.88 | 34.25 | 33.57 [137.96]131.40!134.68 | 6.94 | 6.74 | 6.84
lsx Ty 279.40:280.50 | 279.95 | 18.04 | 18.53 | 18.29 | 36.69 | 38.49 | 37.59 [153.14 144,17 {14866 7.50 [ 780 ! 7.70
lhx T2 277.77 | 27817 | 277.97 [ 19.41 [ 19,67 | 19.54 | 36.53 | 37.88 [ 37.21 [151.48[141.10146.28 | 7.36 | 745 | 7.40
Iy x Ta 274.87 [274.57 | 274.72 | 18.42 | 17.93 | 18.18 | 35.07 | 35.56 | 35.32 [146.91 /13020 143.06| 717 [ 6.98 | 7.08
LSD 0.05 241 | 166 | 139 | 1.52 | 0.87 | 083 |/ 316 | 271 | 1.97 | 214 | 129 | 118 [0.20 [ 0.41 ] 0.21
-ns, * and **: Non significant, significant at 5 and 1% levels of probability, respectively.
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Table (3): Effects of irrigations treatments, intercropping systems and their interactions on soybean growth, and

yield and Its components in both seasons and their combined data.

Treatments Plant height {cm} | No.of pods/plant [100-Seed weight eed weight/plant (g} Seed yield fed (Kg} |
2010 2011lComb. 201012011 ([Comb.[ 201012011 [Comb.| 2010 | 2011 { Comb. | 2010 | 2011 [Comb.
Irrigation treatments
l4 103.67[106.28(104.97{27.47128.10( 27.78 |20.17(13.56[ 16.87  7.19 | 836 { 7.78 1©913.05779.61[846.33
Iz 104.96{105.73;105.34,20.93124.70( 22.82 ;19.83(11.09{ 15.46 | 5.77 | .40 ( 7.58 [B5B.82/619.95/739.39
[ 107.00{106.60;106.80/26.93!27.03| 26.98 [18.95{11.12] 15.04 | 6.58 ; 10.24| 8.41 {B861.504705.85,783.67
LSD 0.05 ns ns ns [461]319] 233 | ns | ns ns | 0.50; 1.53 )] 0.67 113.26) 38.59; 16.95
ntercropping patierm
T4 107.80)104.73/106.27127.63/25.84] 26.74 [19.20112.26] 15.78 | 6.52 ; 8.20 | 7.36 [394.76/708.45/801.61
Tz 103.32]105.31]104.32/24.80(25.61] 25.21 119.30110.63) 14.96 | 6.67 | 9.44 | B8.06 |B57.23/701.10i779.17
Ta 104.50 108.57|—106.53 22.90[28.38| 265.64 |20.37(12.88) 16.62 | 6.34 | 10.36 | 8.35 |B81.38/695.85/788.62
LSD 0.05 3.52 ) 410 ns 1202148/ 118 |060) ns ; 1.34 ) ns | 1147 | 058 (1463] ns |13.36
Interactions
lixTy 105.70[105.43105.57131.20}27.50] 29.35 {19.73]13.69| 16.71 | 7.75 | 7.80 | 7.78 |923.17758.59:840.88
s x Tz 101.00/104.48|102.74127.40{26.89| 27.15 |19.98|11.07[ 1552 | 7.31 | 850 | 7.91 {899.64785.111842.38
ly X Ta 104.30{108.93[106.62/23.80(29.91] 26.85 [20.82{1503| 18371650 | 879 [ 7.65 1916.33795.14[855.74
1, x Ty 107.70]104.43(106.07|22.00[23.23] 22.62 |19.48111.68[ 1558 1 5,50 | 810 [ 6.80 B77.3(1648.69/762.99
1 x T 103.271105.37(104.32{20.80(24 111 22.46 {19.36{10.49({ 14931 590 | 950 [ 7.70 [831.41|614.45(722 93
l2x Ty 103.90(107.40(105.65[20.00[26.77( 23.39 [20.65111.09[ 15.87 | 590 | 10.60| 8.25 867.77|596.71(732.24
I3 X T4 110.00{104.33[107.17{29.70(26.78! 28.24 |18.67(11.41/ 1504 1 6.31 | 8.70 | 7.51 [883.81(718.09{800.95
lax T2 105.701106.09|105.90(26.20[25.83( 26.02 (18.56(10.32| 14.44 | 6,81 | 10.31| 8.56 [B40.63(703.75[772.19
I3 x Ty 105.30(109.37|107.33|24.90{28.471 26.69 [19.64111.62[ 1563 1 6.63 | 11.70| 9.17 B60.04/695.70(777.87
LSD 0.05 ns ns ns (3507255 205 (1.04 (478 2.31 ; 0.64 | 2.02 | 1.00 (25.33[41.80 (2318

-ns, * and **; Non significant, significant at 5 and 1% levels of probability, respectively.
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Treatment (I;) recordest the highest seed yield/fad. in the combined
data (846.33 kg/fed.), followed by treatment (l;) (783.67 kgffed.), Sawian ef
al. (2002) showed that, the highest irrigation treatment increased number of
plant height and no.of pods/plant. Similar resuits were obtained by
Sangakkara et al (2001}). While, the lowest yield found at treatment
withhotding irrigation at the flowering stage (739.39 kg/fed.).

Brevedan and Egli (2003) found that, drought stress at any stage of
soybean development can reduce yield, but the extent and degree of
damage, the capacity for recovery, and the impact on yield and yield
components depend on the timing of a stress episode. Similar findings have
also been reported by Boyer (1983) and Westgate and Peterson (1993). in
present research, when the siress occurred at flowering stage, all yield and
yield components were reduced,based on results soybean yield is more
sensitive to drought stress during the early reproductive stage (flowering
stage than other developmental stages. Similar results found by Zolotitzkii
(1962),Boyer(1983 and eWestgat and Peterson(1993 .

Drought at later stages when pod filling had begum reduced seed
size , according toMunier-Jolain et af,.(1998.Theindividual seed weight is a
product of the rate and the duration of seed filling,it is generally determined
during seed filling after the ~pod number had been fixed,Westgate and
Peterson(1993 .

eed vyield in soybean was not affected by the drought stress
during the vegetative development stage, whereas single or multiple
drought stress treatments applied during the reproductive development
stages, pod elongation or- seed enlargement resulted in significant
reductions of seed yield by Demirtas ef al.(2010.

The intercropping patterns effects were differed from season to
another, this mean that there was no clear trend in this aspect on all studied
traits, as the results of Table (3). The highest values of 100 seed weight and
seed yield/plant were found with T3 in both seasons and the combined data.
While, the highest seed yield/fed was recorded with T, in both seasons and
the combined data. On the other hand, there were no significant differences
between T, and T; on seed yie[d/fed. in both seasons and the combined data.
The interaction between irrigation regimes x intercropping patterns on all
studied traits had significant effects in both seasons and in the combined
data, except plant height. The. interaction of |; xT, recorded the maximum
values no. of pods/plant in the fitst seasons and the combined data, while the
highest 100-seed weight and seed yield/fed were recorded with the
interaction |; x Ts,as shown in Table (3). However, the lowest values of seed
yieldffed. were recorded from the interaction between |; and T; in both
seasons and the combined data.
lil-Effect of Irrigation reglmes and intercropping patterns on LER, RCC,
Aggressivity and CR: o

Effects of irrigation . reglmes intercropping patterns and their
interactions were recorded significant values of LER, RCC and Aggressivity
in both seasons and their combined data, while, no significant differences
between irrigation treatments on LER in the first season and combined data,
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respectively, Also, there were no significant difference between intercropping
patterns on RCC in the second season as shown as in Table (4).
In the same table, yield advantage in terms of LER varied from 1.02to 1.12 in
the combined data. These results indicate that, 2 to 12 %, greater area
would be required by a sole cropping system to recover the vield of
intercropping system, similar results found by Miyda ef al. {2005).

Normal irrigation (I} recorded the highest values of LER, RCC in
both seasons and the combined data. Also, intercropping patterns (Ty)
recorded the highest values of LER, RCC in both seasons and the combined
data. While, the interactions between 1, x T, were recorded the highest values
of LER and RCC in both seasons and the combined data, as shown as in
Table (4).

Data presented in Table (4) showed that normal irrigation (i)
recorded the highest values of CR in the second season and combined data.
While, |; recorded the highest values of CR in the first season. Also, in the
same table, the interactions between 1; x T, were recorded the highest
values of CR in the second season and the combined data.

Table (4) reveals that the value of aggressivity of soybean was
positive for all combinations. Although the aggressivity index of maize was
not shown, but maize was considered as the less-dominant crop in the
system. Positive value of aggressivity indicates to soybean, as dominant
crops in the present study. So in soybean/maize intercropping, maize growth
associated with legume crops like soybean can be a dominated crop. .

The economic return of intercropped maize with soybean as
compared with solid plantings has been calculated (Table 5). The prices of
the products used were the farm gate prices of maize grains and soybean
seeds at 2011 season. Variable costs and total costs were estimated
according to Agricultural Statistics Book (2010).

Solid soybean recorded average seed yieid/fed for both seasons of
{978.28 kgHed.) and net return (L.E) was 1713.12 LE., i means that,
intercropping maize/soybean under irrigation regimes increased the net
return on the average by about 873.70 per feddan than solid soybean, while
solid maize recorded average grain yieldifed (25.165 ardabffed) and net
return (LE) was 32386.3 L.E, it means that, intercropping maize/soybean
under irrigation regimes decreased net return on the average by about
649.48 L.E. than solid maize.
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Table {4): Effects of irrigations treatments, intercropping systems and their interactions on LER, RCC, Aggresivity
and CR in both seasons and their combined data.

LER/soybean LER/maize LER R.C.C Aab CR
Treatments 2010|2011 Comb./2010/2011)Comb.|2010{2011|Comb.|2010(2011Comb.2010{2011|Comb.| 20102011 Comb.
irrigation treatments
Iy 0.91/0.82| 0.86 [0.31/0.33] 0.32 {1.22]|1.15[ 1.19 14.562.37| 3.47 0.664/0.589 0.626{0.73]0.62| 0.68
2 0.85)0.65) 0.7510.2710.29] 0.28 11.12)0.94} 1.03 j2.22/0.77) 1.49 0.6290.463 0.546 10.80[0.56) 0.68
o g LOBE0F4 | 0.80:1 002840311 .29 [1.14]1.08 1+1.09.42.644 1,28, 1.96 0.6290.5321.0.58010.76|0.61; 0.68 ;
LSD 0.05 0.0130.041]0.018 10.0130.013[ 0.008| ns 10.041] 0.018 |0.6150.640 0.369 [0.0130.013] 0.013 0.0590.013 ns
intércropping patterns .
Th 0.89)|0.74| 0.82 [0.29|0.33| 0.31 [1.1811.07| 1.13 §3.61/1.565| 2.58 0.6530.530:0.591[0.76(0.57| 0.67
T; 0.85(0.74] 0.79 10.29]0.31| 0.30 [1.14]1.05] 1.09 ;2.56|1.46| 2.01 [0.62410.527/0.5765|0.74[0.58| 0.67
Ta 0.88)0.73|-0.80 [0.28)|0.29] 0.28 {1.16]1.02} 1.09 |3.25|1.41] 2.33 [0.6450.5270.586 |0.78|0.63] 0.71
LSD 0.05 0.010{ ns [0.016]0.010.010( ns 10.01000.010 0.007 |0.601| ns {0.357 0.0100.010 0.01 0.0100.032 0.016
Interactions
ly x Ty 0.9210.80) 0.86 10.32/0.36) 0.34 |1.24]1.16) 1.20 }5.2972.27| 3.78 [0.6710.565 0.618/0.72)0.55] 0.64
lix Tz 0.80({0.83] 0.86 |0.31|0.33] 0.32 [1.21]1.16] 1.18 [3.89{2.37| 3.13 [0.6530.593 0.6230.72|0.62| 0.67
ly xTs 0.91/0.84| 0.87 [0.30(0.30| 0.30 [1.22]1.13]| 1.17 [4.51|2.48( 3.49 0.6650.609 0.638/0.75[0.70] 0.73
lax Ty 0.87(0.68| 0.78 [0.27/0.30)| 0.28 [1.14]0.98| 1.06 [2.54/0.92| 1.73 10.6440.486 0.5650.81|0.57| 0.69
LxT: 0.83/0.65| 0.74 [0.27|0.29] 0.28 [1.10]0.93| 1.02 [1.770.74] 1.26 |0.6070.45% 0.533:0.77|0.56| 0.686
I2xTs 0.86(0.63; 0.75 {0.27]|0.28; 0.27 11.13]|0.91] 1.02 [2.34|0.65] 1.49 |0.6370.446 0.542/0.81(0.56| 0.69
lax Ty 0.88]0.75]{ 0.82 |10.29]|0.32; 0.31 {1.17/1.08| 1.12 |2.99(|1.46| 2.23 10.6450.539 0,592 0.76|0.59{ 0.67
lsx T, 0.84|0.74| 0.79 |0.28,0.31[ 0.29 [1.12[1.05]| 1.08 12.031.26| 1.65 [0.61310.530{ 0.571/0.74 |0.60| 0.67
lsxTa 0.86/0.73| 0.79 {0.27:0.29| 0.28 [1.13[1.02] 1.07 [2.91|1.10] 2.01 |0.6290.527| 0.578/0.78|0.63| 0.7¢
LSD 0.06 .018%0.056: 0.028 10.0180.018 0.012 0.0180.018) 0.012'1.0400.786, 0.617 0.01810.018 0.018 10.0180.05% 0.028

-ns, * and **; Non significant, significant at 5 and 1% levels of probability, respectively.

W'Y ‘erei3-noqly



€582

~
3
)
Table (5); Effects of irrigations treatments, intercropping systems and their interactions on total return and net 3
return (L.E fed) g
Treatments Total returnifed. (L.E} Net returnffed. (L.E} ,;_;-
2010 2011 Comb. 2010 2011 Comb. £
Irrigation treatments S
ly 5440.7% 4884.81 5162.80 3220.79 2664.81 294280 -
Iy 4977.01 4016.87 4496.94 2757.01 1796.87 22758.94 §
Iy 5067.62 4453.82 4760.72 2847.63 2233.83 2540.73 a
Intercropping patterns 2
Ty 5262.52 4580.63 4921.57 3042.52 2360.63 2701.57 Py
Tz 5081.36 445538 4768.37 2861.36 2235.38 254837 C
Ts 5141.54 4319.49 4730.52 2921.55 209949 2510.52 3
Interactions s
Iy x T4 5523.07 4970.35 5246.71 3303.07 2750.35 3026.71 g
14X T 5390.84 4914.37 5152.61 3170.84 2694.37 283261 =
lixTs 5408.46 4769.70 5089.08 3188.47 2549.71 2869.09 _“:
b x Ty 5060.19 4182.43 4621.3 2840.19 1962.43 2401.31 oy
l2xT: 4872.24 3997.79 4435.01 2652.24 1777.79 2215.01 =
l2x T3 4998.60 3870.38 4434.49 2778.60 1650.39 2214.49 5'2
lyx Ty 5204.31 4589.1 4886.71 2984.31 2369.11 2676.71 S
hxT2 4981.00 4453.99 4717.49 2761.00 2233.99 2497.49 3
B ly x Ty 5017.57 4318.39 4667.98 2797.57 2098.39 2447.98 g
Solid Maize 26.11 ardab/fed (2010) and 24.22 ardabifed {2011) ‘ : [ -
Solld Soybean 1005.17 kg/fed (2010} and 951.39 kg/ted (2011) g
Farm gate price:  1- Maize, L.E 220/ ardab 2- Soybean, L.E 4000/ton N

Total cost : 1- Solid Soybean: L.E 2200 2- Solid Maize: L.E. 2300
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-~ CONCLUSION

From this investigation it could be concluded that:

1-Whole irrigation gave ‘the hightest yield and yield components of
maize/soybean intercropping. Whereas, withholding irrigation at the
flowering stage gave the lowest yield and yield components.

2-Intercropping maize with soybean surpassed yield and yield components
when used all beds/ 50:cm between hills ,and left one plant hill

3- Interactions effect of irrigation x intercropping on maize indicated that, the
treatments of I, X T;..gave the highest values for all traits studied,
whereas, the lowest value was recorded with |, x Tyin both seasons and
the combined data. o

4- Results showed that, Land Equivalent Ratio was the highest with the
treatment of Iy x T, (1.24, 1.16 and 1.20) in both seasons and the
combined analysis, respectively) and also, the same interaction recorded
the highest net return {3303.07, 2750.35 and 3026.71) in both season
and the combined analysis , respectively.
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