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ABSTRACT:Two field experiments were conducted on
administration field in D arb Nigm District, Sharkia Governorate
Egypt, during two successive seasons (2005 and 2006). Giza-35 and
Giza-111 soybean cultivars were sown at 93,333 plant/fad.as pure
stand and intercropping as well and maize variety Giza-351which
was sown at 28,000 plant/fad.as pure stand and intercropping were
used in this investigation.The experimental field soil was clay in
texture. The experiment aimed to study the effect of intercropping
soybean with maize included: Pure stand of maize variety Giza-351
(28,000 plant/faddan), Pure stand of soybean cultivar Giza-35
(93,333 plant/faddan), Pure stand of soybean cultivar Giza-111
(93,333 plant/faddan), soybean was sown on one side of the ridge and
maize was on the other side concerning the influence of
intercropping on yield and yield attributes ,as well as competition for
both crops.

The results indicated that: Soybean Gizalll cultivar outyielded
Giza 35 in solid plantings but when the later was intercropped with
maize, Giza 351 cultivar performed better. Insignificant differences
between solid and intercropping to either of Giza 35 or Giza
111cultivar of soybean in oil content. Pure stand of soybean Giza 35
or Giza 111cultivars appeared to produce heaviest weight of oil yield
(340.95 and 336.47 kg/fad., respectively) as compared with
intercropping patterns (149.45 and 132.37 kg/fad., respectively)
Number of seeds/pod as well as 100 - seed weight were not affected
significantly by intercr..pping. Number of rows/ear of maize Giza
351 cultivar and oil yield (kg/fad.) were adversely affected by
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intercropping with maize. Yield reductions of soybean cultivars due
to intercropping with maize were 60.7% and 52% for Giza 111 and
Giza 35, respectively, meanwhile the reduction in grain yield of
maize valued to 19% and 26.8% when intercropped with Giza 35
and Giza 111 soybean cultivars,respectively. Land equivalent ratio
for yield and oil yield of maize + soybean Giza 35 cultivar were 1.24
and 1.37 while LER of maize + soybean Giza 111 cultivar were 1.12

and 1.12 ,respectively.

Key words: Soybean, maize

cultivar.

INTRODUCTION

Intercropping is defined as
growing two or more crops in the
same field at the same time. It can
achieve more produce than the
crop components if they are grown
as monocrop. On the other hand, it
is gain more efficiency in land use.
The adventages of intercropping as
a mean of cropping intencification
were shown by many workers
Willey ef al., 1983; Mohamed et
al, 1984; Awad ef al, 1988,
Mohamed and Nigem, 1988 and
Attia and El-Bially, 1990 all
worked on intercropping maize
and soybean. Verma and Dutta
1984 indicated that growing maize
and soybean in alternate rows gave
the highest maize grain yield (3.72
ton/ha 0 and LER, also soybean
seed yield was highest in pure
stands (1.02ton/ha) and decreased
with intercropping.On the other
hand, Carruthers et al, 2000,

intercropping,

LER, monocrop,

working on soybean and many
other crops with maize, they found
that maize grain yield and harvest
index were not affected by any
mtercropping ,however, soybean
seed yield was decreased as
compared with sole Agbaje ef al,
2002, obtained LER greater than
one for intercropping maize with
soybean in 1:1 patterns when
compared with other systems ( MS
1:2 ;1:3 and 1:4). El-Katib and
Sherief 2003, found that the
pattern MS of 2:4 caused the
highest LER . Kumar ef al, 2003,
showed that the reduction in the
grain yield of maize was of the
value of 13 —35% and that for
soybean was of 47 -55% with
different intercropping patterns.
Contrary to this, El-Sergany ef al.,
1994 stated that maize + soybean
intercrop was of disadvantage.
Thus, the objectives of this study
was to seek the possibility of
intercropping soybean into maize
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fields ia order to have more
efﬁciency of land use to how
additions! o vield wih mindroum

decrease i maize yield.

MATERIALS AND
METHODS
Twe  field experiments were

conducted on administration {ield
in Diyark: Nigm District, Sharkia
Governorate, during two summer
seasons {2005 and 2006). To study
the effect of intercropping of
soybean with maize on vield, yield
attributes, otl percentage and oil
yield of both crops. The soil was
clay in texture. The maize variety
was Giza-351 which was sown at
28,000 plant/fad.as population in

both sole cro,.ping and
ntercroppir:g, likewise the iwo
tested scybean  cuitivars  wers

{riza-35 =and 2t
population of v : P as
pure stand md mtercroppmg

Maize was sown on one side of the
ndge and soybean on the other
side. The different treatments were
as follow: 1-pure stand of maize
Giza-351 variety. 2-pure stand of
soybean Giza-35, cultivare. 3-
pure stand of soybean Giza-111
cuitivare. 4-maize, Giza-351
variety + soybean Giza 35 cultivar
in an intercrop syst i 5- maize
Giza — 351 variety+scybean Giza-
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11} cultivar in an intercrop
system. These five treatments
were arrenged in a randomized
block design with four replicatiom
Sowing datc~ were June, 15™ and
May 23 i 2005 and 2006
seasons, respectively. Each piot
was & ridges of four meter lengih
and 60 cm apart. Sowing was douc
m hills 15 cm and 25 cm apart tor
soybean and maize, respectively;
in both sowings then thinned o
one plant/hill after 21 days ior
maize and to two plants/ biti «
scybean after 30 days
planting. Other AT TS
practices were completed sisii!
to that prevailing in the region.

Both crops were harvested zfter
120 days om  planting.

Preceeding crop was faba heun
and wheat for two seusons,
respectively. Phosph\;r(‘f 18
tertilizer in the form of caiciuns
super phosphate (15.5% P,0s) was
applied as soil incorporated during
tillage operation at rate of 3Ckg
P,Os/faddan. Nitrogen feriilire
(as ammonium nitrate 33.5% ™}
was applied at rate of 8G kg
N/faddan, during the 1% three
1:vigations.

At harvest, one or two ridges of
each crop were used to determine
the yield and yield attriputs of
maize and soybean. The following
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traits were recorded: A-Soybean
data: number of pods/plant, pod
yield/plant(gm), number of seeds/
pod ,weight of 100-seed (gm),
straw and seed yields/faddan
(kg).B-Maize data: number of
rows/ear, number of kernels/row,
100- kernel weight (gm), grain
and straw yields (kg/faddan).
Dried mature seeds were ground
into very fine powder to determine
0il% of both crops (using Soxhelt
apparatus and diethyle ether
according to A.Q.A.C. (1980). Oil
- yield (kg/fad.) was calculated by
multiplying seed yield (kg/fad.) by
seed oil percentage of both crops.

In order to asses the nature and
~ degree of competition between
~ soybean and maize plants, the
following parameter was
determined. Land  Equivalent
Ratio (LER): it was culculated
according to Willey and Osira
(1972): LER = L soyabean + L
maize. Where. L soyabean =
intercropped yield of soybean/pure
stand of soybean, L maize =
intercropped yield of maize /pure
stand of maize, A randomized
complete block design with four
replicates  adopted in  this
investigaticn permittec. Statistical
analysis of data by the usual
technique of variance (ANOVA)
as entioned by Gomez and
Gomez (1984) A combined

Fathy, et al.

analysis was made for the data of
the two seasons. Significant
differences between various means
of different characters under study
were compared with the help of
Duncan s multiple range test
(1955).
RESULTS AND
DISCUSSION

As seen in Table 1. number of
pods/plant was adversely affected
when both cultivars of soybean
were intercropped with maize Giza
351 wvariety. Giza 111 soybean
cultivar had significantly higher
pod numbers/plant than sole crop
of Giza 35 cultivar. Giza 35
cultivar gave significantly lower
pod yield/ plant than sole cropping
of Giza 111 which was compared
with the intercropping treatments.
However, number of seeds/pod of
soybean was not changing by the
cultivar. However, when any of the

two soybean cultivars were
intercropped with maize, pod yield
per plant was sigoificantly

decreased. The resuits are in a good
connection with those reported by
Abd El-Aal et al (1993),
Carruthers ef al. (2000), Rahimy ef
al. (2002); Kumar ef al. (2003) and
Polthanee et al. (2003).

Hundred seed weight (gm) of
soybean was not influenced by
intercropping with maiz. as shown



Table 1. Number of pods/plant, number of seeds/pod and pod yield {gm)/plant of soybean grown in
both solid planting and in association with maize during two summer seasens 2005 and

2006 as well as combined

Number of pods/plant Number of seeds/pod Pod yield (gm)/plant
Planting patterns
2005 2006 Combined 2005 2006 Combined 2005 2006 Combined
Soybean Giza 35 cultivar 64852 70.652 67.65b 243 228 236 531.92b 3750 347la
Soybean Giza 111 cultivar 78832 74432 7663a 2.57 228 243 42302 3480 3855
Soybean Giza 35 cultivar + Maize ,, cop 57564, 4112c 243 221 232 1222c 3240 2231b
Giza 351 cv.
Soybean Giza 111 cultivar + Maize 35 150 5304,  4260c 250 193 222 1552c 3400 24.76b
Giza 351 cv.
F- test 4 * # NS NS NS NS

8007 (9) ON SE 104 “say 1Sy ' StoSngz

o€t



1506

i Table 2. The seed vield (kg/fad)
of sovbean followed pod yield
{kg)/plant in behavier. Since the
superiortty of Gizalll cuifivar
over Giza 35 one cultivar and over
both intercropping treatments was
observed .The other cultivar (Giza
35) gave bstter yvield of seeds than
the intercropping treatments. On
the other hand, the reduction in
seed yield/faddan of soybean (Giza
111 cuitivar) when intercropped
with maize {Gize 351 variety) was
of the value of 61% while, the
value for soybean (Giza 35
cultivar) was 56% indicating that
Giza 35 soybean cultivar was more
efficient than Giza 111 in
intercropping system with maize..
On the other hand, straw yield
(kg/tad) rave different picture.
Giza 35 stood first followed by
raonocrop of Giza 111. The latter
gave higher straw vyield when
intercropped with maize than did
{riza 35 This reduction  was a
vasult of crowdness of plants of
both components which  oraated
more compitiion hetwesn planis,
Giza 111 cultivar could resiet such
compitition thar did Giza 35
soybean cultivar. These results are
in agreement with those reported
by Edje (1983); Abdel Aal ef al
(1993); Rezende er al. (1997),
Agbaje ef al. (2002); Polthanee ef
al. (2003; and Gadallah et al
{2006) Whiw, Carruthers et al
(2000) fouad that 100- seed weight
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of soybean was significantly
reduced by intercropping.

Sea=d oil conient and ol vield
(kg/fad.}  of  soybean  was
significantly atfected by
intercropping with maize as shown
in Table 3. The superiority of Giza
35 over Giza 111 in sole crops or
in intercropping patterns. Oil yield
(kg/fad.) was adversely affected
when both cultivars of soybean
were intercropped with maize Giza
351 variety. On the other hand, the
reduction in oil yield of soybean
(Giza 111 cultivar) when
intercropped with maize (Gize 351
variety) was of the value of
60.65% while, the value for
soybean (Giza 35 cultivar) was

56.16% indicating that Giza 35
soybean  cultivar was  more
efficient than Giza 111 in.

intercropping system with maize
These results are in agreement
with those reported by Abdel Aal
et al. (1993).

Tables 4 and 5 shows ihe
hehavier of maize c¢rop when
intercropped with soybean

cultivars. Number of kernels/row,
100 - kernel weight (gm), oil
percentage and  straw  yield
(kg/faddan) were not significantly
affected by the intercropping.
However, Number of rows/ear,
grain and oil yields (kg/fad.; 7ere
significantly  affected by the
intercropping. Sole crop of naize



Table 2. Hundred seed weight (gm), seed and straw yields (kg)/faddan of soybean grown in both
solid planting and in association with maize during two sumimer seasons 2005 and 2006 as
well as combined

Hundred seed weight Seed yield Grain yield .
(gm) &gfad. (kp)ffad. of Straw yield
Planting p q maize (comb.) (kg)fad,
2005 2006 Combined 2005 2006  Combined Lgg 295 2006 Combsned
Soybean Guads calfivar 145 195 170 153900a 11660a 135308 41512 — 155202 21920a 18720a
Soybean Gizalll — ss 175 165 164400 1114b 13790a —— ~— 142302 23380 18810a
cultivar
Soybean Giza 35 cultivar
yoean GEalSAVA 140 175 157 806 6390 590b —— 124 2360 8250 53;.0b
Soybean Giza111
ciltivar+ Maize Giza351 150 185 167  4310b 6370c  S340b —— 112 2390b 8860c  563.0b
Cv.
F-test NS NS NS ¥ ok *%k — — *ok ok Kk

800Z (9) ‘0N S§ 104 “saY o1y [ Siwvz

Lo¢t
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Table 3. Seed oil percentage, oil yield (kg)/fad. and LER (in combined) of soybean grown in both
solid planting and in association with maize during two summer seasons 2005 and 2006 as

well as combined

Planti Oil vidd ad.
ng patterns Seed oil percentage Oil yield (kg)/fad yild ()
For maize LER
2005 2006 Combined 2005 2006 Combined Combined Combined
Soybean Giza 35
cultivar 24.43b 25.95a 252a 37597b 302.57a 339.27a 192.20 ———-
Soybean Giza 111 2433b 24476  244b 399982 272.59 33647a
cultivar
Soybean Giza 35
caltivar + Maize Giza 2558a 2474b 2516a 140.17¢ 158.08c 14945 @ ——-eeeme- 1.37
351 cv.
Soybean Giza 111
cultivar + Maize Giza 2444b 25152 24795 10533d 160.20c 132.37c ———— 1.12

351 cv.
F- test *

*k

% %k

x5k




Table 4. Number of rows/ear, number of kernels/row and 100- kernel weight (gm) of maize grown
in both solid planting and in association with soybean during two summer seasons 2005
and 2006 as well as combined

Planting patterns Number of rows/ear Number of kernelsrow  100-kernel weight(gm)

2005 2006 Combined 2005 2006 Combined 2005 2006 Combined

Maize Giza 351 cv. 16.13a 15.71 16.17a 3668 33.15 3590 330 260 295

Maize Giza 351 cv.+ Seybean Giza 35

] 16.50a 14.73 15.50ab 36.15 31.83 33.99 31,5 253 28.9
cultivar

Maize Giza 351 cv. +Soybean Giza 111
:'t’izeG‘za cv.rooybean LA LY 1s38b 1419 1479 3473 3250 3361 320 275 298
culfivar

F- test *k N.S *k NS NS N.S NS NS N.S

800T (9) ON S€ 194 *'S9Y 213y [ 3120307

60¢1
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Table 5. Grain yield (kg)/faddan, oil percentage, oil yield and straw yields (kg)/faddan of ::aize as
affected by cropped soybean cultivar during two summer seasons 2005 and 2006 as well as

combined
Planting patterns - . Straw yield
Grain yield (kg)fad. 0il % Oil yield (kg)fad. egyddan
2005 2006 Comb. 2005 2006 Comb. 2005 2006 Comb. 2005 2006 Comb.
Maize Giza 351 cv. 4946772 335572 4151.22 470 456 463 23249 153.0la 192.20a 7458 7131 7337
Maize Giza 351 cv. + Soybean 9 51 510 7, 3355.50 457 463 459 19327b 114.90b 15401b 7593a 7221 7407
Giza 35 cultivar
Maize Giza 351 cv. + Soybean 00, 50 5359 31, 3040.0c 464 466 465 17124c 11134c 14136b 6879% 7076 6978
Giza 111 cultivar
F- test # 4+ s NS NS NS * # * x NS NS
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gave higher values of number of
rows/ear grain and oil yields than
when intercropped wih either of
soybean cultivars in the combined
analysis. The reduction in grain
and oil yields was of the
magnitude of 19.16% and 19.87%
with Giza 35 while, this value was
26.76% and 26.45% when the
soybean cultivar changed to Giza
111, indicating that Giza 35
cultivar was better variety for
intercropping with maize. Its
reduction in seed yield was less
than Giza 111 and maize grain
yield was more when intercropped
with Giza 35 soybean cultivar,
respectively. These results are in
agreement with those reported by
Abdel Aal ef al. (1993).

This may be attributed to the
increase in the availability of light
to maize plants which increased
the production of photosynthates
and their reflection on the plant
yield, beside the direct transefer of
fixed N, from soybean to maize
plants (Abdur-Rashid ef al., 2006).
Also, Natarajan and willey (1980)
reported that the most commonly
suggested reason for utilize growth
resources rather differently, so that
when grown together they
complement each other and make
better overall use of resources than
when grown separately.
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Land equivalent ratio (LERs),
of the two soybean cultivars when
intercropped with maize in Tables
2 and 3(Giza 351 variety) were of
the value of 1.24 and 1.37 for Giza
35 and 1.12 and 1.12 for Giza 111
soybean cultivars, respectively.
This means that both intercropping
patterns showed advantages. LER
results revealed highly significant
differences, since Giza 3Scultivar
recorded higher LER, when both
cultivars were intercropped with
maize indicating the superiority of
Giza 35 cultivar and its higher

efficiency under intercropping
system compared with Giza 111
cultivar.  Several investigators

came to the similar results (Agbaje
ef al, 2002 and El-Katib and
Sherief 2003).
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