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ABSTRACT

Two field experiments were conducted during 201land2012season at
Gemmeza Research Station,El Gharbia Governorate,Egypt,to study the effect of two
winter crops(pure stands of fodder beet and Lentil in addition to their mixed cropping)
on two successive summer crops of sunflower and maize. The first experiment was
initiated in 2010/2011 winter season and terminated in 2011 the summer season
whereas; initiation and termination of the second experiment were winter and summer
seasons of 2011/2012,respectively.

The experimental design was split-plots design with three replication, where the

preceding winter crops (fodder beet, mixed fodder beet +lentil and lentil) comprised

the main plots (Both sunflower (Sakha 53 cv.) and maize (Giza 310 Cv.) were sown

following the two winter crops as a relay crop into pure fodder beet (S1) and mixed

fodder beet and lentil (S2) after lentils removal in addition after lentils as a double crop

(S3)) and three nitrogen levels (N1=90, N,=105 and N3=120 kg N/feddan) were tried

in a sub-plot. Each sub-plot was 24 m? in area, consisting of 5 ridges (each, 4 m long

and 1.2 m wide).

Results were summarized as follows;

1-All the traits of sunflower were significantly affected by preceding winter crops in
both seasons,except,plant height and No. of leaves/plant in both seasons.

2-All characters of maize were significantly affected by preceding winter crops and
nitrogen levels in both seasons,expect, ear leaf area in both seasons .

3-The interaction between preceding crops and nitrogen levels had insignificant effect
on all traits of sunflower and maize in both seasons.

4-The highest values of Land equivalent ratio(LER)were 1.405 and 1.472 in the two
seasons,respectively,with preceding crops.

5-The highest values ofArea time equivalent ratio(ATER) were ( 1.306 and 1.343)
in the two seasons,respectively, with preceding crops.

6- The highest values of Relative crowding coefficient(RCC) were(6.76 and 7.79)
in the two seasons,respectively, with preceding crops.

7-Aggressivity(Ag) indicated that sunflower was the dominat crop ,whereas, maize
was the dominated in both seasons.

8-The highest values of cereal units were observed by lentil for preceding crop.

9-The highest gross return was obtained by lentil with(N3).

INTRODUCTION

Appropriate cropping pattern along with optimum mineral nutrition
and choice of component crops for multiple cropping systems plays an
important role in increasing crop productivity. Multiple cropping has been
based on the degree of physical association of crops, rang in from no to
partial to full or almost full association. Such type of land yield intensification
describes cropping practices that achieve the total productivity of land —unit
area through a farming year. The attainable yield obtained from crop
intensification can result from growing crops in mixtures, sole crops in
sequence or a combination of mixed and sole crops in sequence-land yield
advantage would be full filled by multi crops forms, could be due to greater
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removal of growth resources, either must be externally supplied or utilized
within the cropping system (Fauki and Trenbath, 1993). Advantages of
legume-non legume intercropping have due to greater land use and efficiency
(Francis, 1984) and improvement of soil fertility, through N fixation and
excretion from the component legume (Khalil and Nawar, 2004). Abu Kresha
et al., (1991) reported yield advantage of fodder beet and faba bean when the
two crops were intercropped in alter rate ridges. However, Khalil et al., (1997)
found that when fodder beet was intercropped with faba been on the same
ridge, it was disadvantageous where LER was less than unity. The values of
legume introduction into a sequential cropping system could be attributed to
the contribution they may make to the following crops, e.g. soil supply with
organic N and reduction of its reliance on chemical fertilizers (Khalil et al.,
2004 and Nawar, 2004). Intensive crop sequence aim to save time enough
for triple and quadruple sequential cropping system. Relay along with
cultivation of short duration crops could attain the time saving and , inturn ,
the land yield intensification (Khalil et al., 2011).

Nitrogen is the most limiting essential nutrient for sunflower and
maize production. It is the main driving force to produce large yields because
nitrogen is vitally important and is required in large amounts. Efficient use of
N in maize production requires the ability to adjust the quantity of nitrogen
applied in relation to the variation in local soils. Standford (1966 and 1973)
presented convincing evidence that reasonable estimates of internal N
requirements can be used to estimate the N fertilizer needs for maximum
crop production. However, Viet (1965), concluded that the total N requirement
of a crop cannot be accurately predicted.

The present study was conducted to evaluate sunflower and maize
potential yield and some other agronomic traits to different preceding crops,
as well as, its response to different N fertilization le

MATERIAIS AND METHODS

Two field experiments were carried out EI-Gemmiza, Agricultural
Research Station, Agricultural Research Center, Egypt to investigate the
effect of two winter crops (pure stands of fodder beet and Lentils in addition
to their intercropping) on two successive summer crops of sunflower and
maize. The first experiment was initiated in 2010/2011 winter season and
terminated in 2011 the summer season whereas; initiation and termination of
the second experiments were winter and summer seasons of 2011/2012 and
2012, respectively.

The experimental design was split-plots design with three replication,
where the preceding winter crops were fodder beet and lentil stand and
intercropping comprised the main plots ( sunflower (C.V. Sakha 53) and
maize (C.V. Giza 310) were sown following the two winter crops as a relay
crop into pure fodder beet (S;) and mixed fodder beet and lentil (S,) after
lentils removal in addition after lentils as a double crop (S3)) and three
nitrogen levels (N;=90, N,=105 and N3;=120 kg N/fed.) were tried in a sub-
plot. Each sub-plot was 24 m? in area, consisting of 5 beds (each, 4 m long
and 1.2 m wide for beds).
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Fodder beet was sown on the two sides of beds in hills (one plant/hill)
at interspacing of 25cm (28000 plants/fed.) . lentil was drilled (at 50% of the
recommended seeding rate) in three rows (Spaced at 25cm apart) on the
upper beds. Sunflower(solid and in intercropping)was grown in one ridge on
the upper beds after lentil harvested with one plant/hill,25x60 cm between
(14000 plants/fed.).Maize solid and in intercropping) was grown on the two
sides of beds after fodder beet harvested with one plant in hill 35x60 cm
between hill(20000plants/fed.) . Berseem was sown after removal sunflower
between maize on the upper beds. Planting and harvesting dates of
crops(foder beet ,foder beet+lentil, lentil ,maize,sunflower and fahl berseem)
as shown in Table(1).

Table 1: Planting and harvesting dates of foder beet , foder beet+
lentil, lentil, maize, sunflower and f. berseem 2011 and

2012season.
Crops First season 2011 Second season 2012
Planting Harvesting Planting Harvesting
date date date date
Foder beet 10/11/2010 29/5/2011 15/11/2011 3/6/2012
Foder beet+Lentil | 10/11/2010 29/5/2011 15/11/2011 3/6/2012
Lentil 10/11/2010 28/3/2011 15/11/2011 2/4/2012
Maize 5/6/2011 25/9/2011 10/6/2012 2/102012
Sunflower 15/4/2011 20/7/2011 20/4 /2012 24/7/2012
f.berseem 20/8/2011 20/10/2011 22/8/2012 25/10/2012

Table 2: Soil samples were taken and analyzed following the methods
described and chemically analyzed according to Black(1965).

Mechanical First season Second season
0-30 30-60 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) 22.9 21.8 24.0 22.0
IAvailable P,0s (ppm) 9.0 8.5 11.0 10.0
IAvailable K,O (ppm) 550 535 500 480
Ec (mmhos/cm®) 0.8 0.8 0.9 0.9
pH 7.40 7.3 7.3 7.2
CaCojz % 2.71 3.10 3.0 3.0
Organic matter % 1.0 1.1 1.2 1.2
Cations (meqg/100 g.soil)
Na* 0.36 0.37 0.37 0.37
K" 0.01 0.01 0.03 0.04
ca™ 0.25 0.27 0.24 0.24
Mg 0.26 0.28 0.22 0.22
/Anions (meq/100 g. soil)
HCO® 0.32 0.48 0.36 0.40
CI 0.38 0.39 0.28 0.30
SO, 0.20 0.06 0.22 0.12
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Field sampling and data collection:
At harvest time, a sample of 10 plants was randomly collected from
each plot to measure:

A-Maize yield and its components B- Sunfolwer yield and its components
1- Plant height (cm) 1- Plant height (cm).

2- Ear leaf area. 2- No.of leaves/plant.

3- Ear grain weight(g) 3- Head diameter (cm).

4- 100- grain weight (g). 4- Head seed weight/plant(g)

5-Grain yield ardab/fed.— (ardab=140kgs) 5- 100-seed weight (g)
6- Seed yield kg/fed

-The plants in two ridges from maize, where one ridge from sunflower, of
each experimental unit were harvested ,collected together,labeled,threshed
and the seeds were separated.The grain yield to maize and seed yield to
sunflower was recorded in kg m? , and then converted into grain yield in
ardab/fed.to maize and seed seed yield in kg/fed. To sunflower.

The competitive behavior of component crops in different sunflower-
maize association was determined in terms of Land Equivalent 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.

Y «a pure stand yield of crop "a".

Y & intercrop yield of crop "a".

Y, pure stand yield of crop "b".

Y va intercrop yield of crop "b".

Z., and Z,, 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 Willey and Osiru(1972). It is calculated as follows:

LER = Yab/Yaa+ Yba/Ybb

Relative crowding coefficient. Relative crowding coefficient was proposed by
De-wit (1960), which was calculated by the following formula:

K =(KaxKp)

Ka = Yab X Zpal (Yaa-Yan) X Zap

Kb =Ypa X Zap/(Ybp-Ypa) X Zba

Where,

K, and K, = Relative crowding coefficient for the component crop "a and b".
All other abbreviations such as Yaa, Yan, Zan, Zba, have been described above
in this section.

Aggressivity : Aggressivity value was calculated by the formula proposed by
McGilchrist (1965).

Yab Yha
Aah= -
Yaa x Zab Yhb x Zba
Aba=Yba/YbbxZba —Yab/YaaxZab
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Where,

Aap = Aggressivity value for the component crop "a".

All other abbreviations have been described above in this section.

Area time equivalent ration(ATER):Determined according to Hiebsch and
McColhum(1987):

ATER= (Rymxtm)+(Rysxts)

T
Where,Rym,Rys are Relative yield of maize and sunflower,respectively
i.e.,(Yield of intercrop/fed)/(Yield of sole/fed)Intercropping grain of maize/Sole
grain yield of maize.tm,ts are duration(days)for maize and sunflower from
sowing to harvesting,respectively .T is duration(days)of intercropping pattern.

Table 3: The average yield of preceding winter crops in both seasons.
CROPS 2011 2012 2011 [ 2012

Top Seed Straw |Root| Top | Seed Straw | Yield | Yield
Root (ton yield yield | (ton| (ton | yield yield (ton | (ton
/fed) | (kg/fed) | (kg/fed) |/fed)| /fed) |(kg/fed)| (kg/fed) | /fed) | /fed
Foder Beet | 29.51 | 9.37 | ---------- | -=-mm--m- 32.30[912.69
Foder Beet+26.037| 8.02 | ---------- | -------m- 29.30| 9.94
Lentel  |-------- |-mmmmm- 370.8 870 426 830
Lentel  |------o--|-mmmmeeee 931 1230 933.11 1310
F.Berseem 11 [10.20
Cereal unit:

The yield of all crops were changed to units of cereal according by
Brockaus(1962)for judicious comparison between 100kg for each crops as
follow:maize=1 unit,sunflower=2 units,foder beet=0.25unit,lentil=1.20unit ,
fahl berseem=0.14unit, straw yield for lentil=0.25unit,maize=0.15unit and
staw yield Top for fodeer beet=0.10unit.

Gross return

Gross return from each treatment was calculated in Egyptian
pounds(LE)at praices of LE3415/ t for (seed)sunflower , LE303/ ardab for
maize andL.E.150/t for f.berseem.(Agricultural Statisties(2012),Economic
Affairs Sector;Ministry ofAgriculture;Egypt;(in arabic).

Statistical analysis:

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).

RESULTS AND DISCUSSION

Effect of winter preceding crops on yield and its components of maize .
Data in Table (4) indicated significant effect for preceding crops on
plant height, ear grains weight, 100-grain weight and grain yield/fed over the
two seasons.
Differences in plant height among the two preceding crops were
significant and in significant greater for maize grown on lentil plots followed
by mixed lentil and fodder beet, compared to maize grown on fodder beet
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plots. These might be attributed to the more availability of N and less N
uptake as lentil in addition to lentil+fodder beet were the preceding crops.
Consequently, maize did uptake greater N amount and had taller plants
(Nawar,2004 and Khalil et al., 2011).

Table (4 ): Means of yield and its components for maize as affected by
different preceding crops and N levels during 2011 and
2012 seasons.

plant ear leaf ear grain 100-grain grain

height(cm) area weight(gm) [weight(gm) |yield/fed(ardab)

2011 | 2012 | 2011 | 2012 | 2011 | 2012 | 2011|2012 | 2011 | 2012
fodder beet(s1) [283.09/283.16|577.05|669.33|146.34|135.05|32.71|34.71| 14.46 | 15.71
Intercropping(s2)|290.09(289.28(589.44|671.22|152.17|142.57|33.94|35.20| 15.78 | 17.25
Lentil(s3) 298.16(295.17|588.00(674.44|161.66|146.90|34.12|36.32| 16.96 | 18.41
Solid 22.35 | 24.65
LSD0.05 255 | 263 | NS NS | 696 | 1.68 |1.30 | 1.57 | 0.77 0.71
Nitrogen levels
90 kg N 281.66(277.46|578.26|666.67|146.89|132.96|32.79(34.28| 14.95 | 16.12
105 kg N 288.44|287.71|588.60(671.89|153.87|142.74|33.54|35.13| 15.61 | 17.15
120 Kg N 301.23[302.43|587.62|676.44|159.41|148.81|34.43|36.82| 16.64 | 18.10
LSD0.05 2.00 | 245 | NS NS | 457 | 3.36 |1.59|2.23| 0.30 0.86
SxN NS NS NS NS NS NS NS | NS NS NS

Ear grain weight for maize preceded by lentils was superior to that
after lentils+ fodder beet compared to fodder beet. Doubt increased soil
availability of N increased N uptake in (S,) compared to (S;), resulting N the
increase of LAl photoaasimilates production and translocation into ears,
Nawar, 2004 and Khalil et al., 2011 hence increased both number of fertile
grains/ear and individual grain weight (Wallach, 1995).

Data on the effect of the preceding crop 100-grain weight showed
that had a significant responses as influenced by the preceding winter
crops. The 100-grain weight reached the maximum and minimum records
when maize was grown following lentii and fodder beet, respectively.
Improvement of physical and chemical properties, regarding soil N and
organic matter content, might be associated with greater N uptake, followed
by enhanced photoassimilates and translocation into ear grains, which
produced the highest grain weight following lentil, compared to that after
fodder beet.

Differences among preceding crops in grain yield/fed of maize were
significant in both seasons. Lentil resulted in the highest significant grain
yield, compared to fodder beet.

These results were attributed to the good residual effect of faba bean
on soil fertility, greater N uptake and conversion into photoassimilates,
resulting the increase of grain yield attributes and grain yield (Khalil et al.,
2011).

Effect of N fertilization levels on yield and its components of maize.
Data in Tables (4 ) showed that, increasing N levels had significant effect
on all the studied characters, except for ear leaf area in both seasons.
Increasing nitrogen levels up to 120 kg/fed. produced the highest values of all
studied traits for maize in both seasons. These changes may positively
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affect LAI, photosynthesis and photoassimilates effect into grain and hence
increasing grain yield (Khalil et al., 2004 and Fageria , 2007). Such effects
resulted in N more efficient use which, in turn, was associated with early and
moderate vegetative growth along with grain yield and its attributes (Fageria
and Gheyi, 1999)

Effect of preceding winter crops on yield and its components of
sunflower:

Data in Table (5) revealed that sunflower plants grown after lentils
were significantly greater in head diameter than those grown after fodder
beet, grown either alone or in association with lentils, during the two seasons.

Head diameter was 1.16and0.48 cm greater for sunflower grown
after pure fodder beet and fodder beet intercropped with lentil in the first
season and was3.16 and 1.85 cm greater in the second season, respectively.
Similar results were obtained by Khalil et al., (2004). These findings might be
attributed to the beneficial effect of lentil on sunflower.

Variations in 100-seed weight between the two preceding crops were
significant with similar trend in both seasons. Among these crops, lentil was
superior to the other two preceding crops( fodder beet grown in association or
pure stand.) Increases in such trait for sunflower grown after lentil, were 0.52
and 0.06 g in the first season and 0.85 and 0.76 in the second season
compared to those after fodder beet and fodder beet withlentil, respectively.
Theses results could be explained by lower N uptake by lentil and increased
LAI coupled with more light use efficiency and assimilates production of
sunflower (Gardner et al., 1985). Most of these assimilates were translocate
into heads leading increase in a single seed weight (Sinclair and Horie,
1989). The data indicated that, sole cropped lentil produced higher seed
yield/plant values of sunflower than those obtained from the sole cropping of
fodder beet or from fodder beet-lentil intercropping plots. The longer the
growth duration of sugar beet which was companied with a decline in soil N
and organic matter the higher head seed weight (Khalil et al., 2011).
Furthermore, nitrogen fixation with little N depletion by lentil also might be,
responsible for a decline in photo assimilates production and portioning into
heads.

Response of seed yield/fed to proceeding crops was significant and
had the same course of change over the two seasons. Maximum productivity
was obtained as sunflower followed lentil, however, when sunflower was
planted after lentil + fodder beet and fodder beet, it ranked second and third
regarding such trait, respectively. Increases in head diameter and a single
seed weight might be responsible for increases in seed yield of sunflower.
The beneficial effects of lentils on soil (Soil supply with N and organic matter
in addition to lower N uptake) increased photoassimilates productivity and
translocation to head, leading to increases in sunflower seed yield (Loomis
and Connor, 1992). Khalil et al., (2011) attributed yield reduction of sunflower
after fodder beet, as a result of greater N depletion and lower soil supply with
organic matter by fodder beet.

In conclusion, data showed that when sunflower was preceded by
lentils, rather than by lentil+fodder beet or fodder beet alone, increased head
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diameter and 100-seed weight, in addition to seed yield/plant which, in turn,
led to increase in productivity seed yield/fed.
Effect of N fertilization levels on yield and its components of sunflower:
Data in Tables (5) showed that, increasing N levels had significant effect
on all the studied characters, except for plant height in the first season and
No of leaves/plant in both seasons. Increasing nitrogen levels up to 120
kg/fed. produced the highest values of all studied traits for sunflower in both
seasons. The improvement in N uptake as a nutrient with the addition of N
reported to be associated with increase in root system and physiological
changes stimulated N application (Fageria and Baligar, 2005). Nitrogen
application leads to increases in leaf generation and expansion, terms of leaf
area index (LAIl), that is associated with a sufficient light interception, N use
efficiency and assimilates partitioning to grains resulting in increased grain
yield (Sinclair and Horrie, 1989 and Khalil et al., 2004). The more the number
of macronutrients applied, the greater the vegetative growth was in terms of
increasing internodes number and length (Gardner et al.,, 1985). These
changes may positively affect LAI, photosynthesis and photoassimilates
effect into grain hence increasing grain yield (Khalil et al., 2004 and Fageria ,
2007). Such effects resulted in N more efficient use which, in turn, was
associated with early and moderate vegetative growth along with grain yield
and its attributes (Fageria and Gheyi, 1999)
Effect of interaction between preceding crop and nitrogen levels on
sunflower:

Results presented in Table (4and5 ) indicate that no significant effects
due to proceeding crops and nitrogen levels on sunflower for all studied traits
in both seasons. On the table(5), maize showed not significant effects due to
proceeding crops and nitrogen levels for all studied traits in both seasons.

Increasing nitrogen levels up to 120 kg N/fed. recorded the highest
values for all studied traits for both crops (sunflower and maize) with lentil
followed by the same levels of nitrogen with fodder beet+ lentil, while, the
lowest values were recorded with fodder beet and the lowest level of nitrogen
in both seasons.

Table (5): Means of yield and its components for sunflower as affected
by different proceeding crops and N levels during 2011 and
2012 seasons

plant No.of head 100-seed seed seed

height(cm) [leaves/plantdiameter(cm)weight(gm)yield/p(gm)| yield/fed(kg)

2011 | 2012 | 2011|2012 | 2011 | 2012 |2011|2012|2011|2012| 2011 | 2012
fodder beet(sl) |140.81]142.81]21.29|23.10| 14.76 |16.90|5.30 | 5.39 |141.47|40.21|{634.71 | 693.81
Intercropping(s2)[141.17[143.03]21.69|23.37| 15.44 |18.21|5.76 | 5.48 |44.24|43.64| 659.52 | 733.91
Lentil(s3) 141.51]142.90{21.68|23.20| 15.92 |20.06| 5.82 | 6.24 |46.36|46.11| 683.71 | 799.64
Solid 1015.17|1065.67|
LSDO0.05 NS | NS | NS | NS | 0.29 [1.61 | NS |0.49|0.68|1.97| 31.75 | 32.88
Nitrogen levels
90 kg N 141.07|142.60[21.47|22.93| 14.66 |17.10| 5.17 | 4.92 |38.59|38.19| 641.79 | 689.19
105 kg N 140.99/142.76|21.52|23.27| 15.47 |18.34 | 5.68 | 5.46 |144.03|43.03] 664.30 | 751.32
120 Kg N 141.43/143.39|21.67(23.47| 16.00 |19.72|6.03 | 6.73 [49.44|48.74|671.86 | 786.86
LSDO0.05 NS | NS |0.86| NS | NS |[0.37 |0.89|0.64|0.41|0.82| 14.24 | 18.75
SxN NS NS | NS | NS NS NS | NS | NS | NS | NS NS NS
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Land equvalent ration(LER):

Data in Table(6) revealed that increased land equivalent ration(LER)in
all tretments in both seasons.The highest values were recorded with lentil as
preceding crops(1.431and1.496) and the highest level of nitrogen (1.405
and1.472),in the first and second seasons,respectively,while,the lowest
values were recorded with fodder beet(1.270 and1.288) and the lowest level
of nitrogen(1.300 and1.299)respectively, with first and second seasons.

Table (6): Land equivalent ration and Area-Time equivalent ration
from vyields as affected by intercropping maize and
sunflower 2011 and2012 season.

Treat 2011 season 2012 ATER
m-ents season

Maize |Sunflow| Total | Maize S\‘jvgfr'o Total | 2011 | 2012

(LER) er(LER) | (LER) (LER) (LER) (LER) | season | season
S1 0.646 0.625 1.270 0.637 0.651 1.288 1.178 1.175
S2 0.706 0.649 1.355 0.699 0.688 1.387 1.258 1.268
S3 0.758 0.673 1.431 0.746 0.750 1.496 1.331 1.366
N1 0.668 0.632 1.300 0.653 0.646 1.299 1.179 1.187
N2 0.698 0.654 1.352 0.695 0.705 1.400 1.254 1.277
N3 0.744 0.661 1.405 0.738 0.733 1.472 1.306 1.343

Area time equivalent ratio(ATER):

As LER does not take into account the time for which land is occupied
by the component crops of intercropping system,area time equivalent ratio
(ATER)was also calculated .The ATER provides a more realistic comparison
of the yield advantage of intercropping over that of the sole cropping that the
LER as it considers variation in time taken by the component crops of
different intercropping systems.The ATER values shon in Table(6).The
highest ATER was recorded for sunflower +maize after lentil( 1.366 ) followed
by sunflower +maize after fodder beet+lentil(1.268)and sunflower+maize after
fodder beet( 1.178),respectively. While the lowest values were(1.179)with N1
and the highest values were(1.343)with N3.

Relative crowding coefficient(RCC).

The best results were achieved by intercropping sunflower with
maize after lentil and the highest values on nitrogen fertilizer in both seasons(
Table 7).The highest values of (RCC) were (6.3 and 5.37) in the first and
second seasons, respectively. On the other hand, the lowest values of
(RCC)were(3.05 and4.64) in the two seasons, respectively, obtained from
intercropping sunflower with maize after fodder beet in both season. While
the lowest values was observed with N1(3.060 and3.459 )in first and
second seasons,respectively  The highest values of( RCC) were(6.762-
7.798)in the first and second seasons,respectively with(N3) .

Aggressivety (A):

Data presented in (Table 7) revealed that aggressivety was affected by
intercropping sunflower with maize and nitrogen fertilization in both seasons.
Aggressivety values of sunflower were positive (dominant crop ,whereas,
aggressivety values for maize was negative(dominated crop.
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Table 7: Competitive relationships calculated from yields as affected by
intercropping maize with sunflower

Ka(maize) Kb(sunflower) RCC(k) Aab(maize) Aba(sunflower)
2011 | 2012 | 2011 2012 2011 2012 | 2011 | 2012 2011 2012

sl | 0.90 | 0.67 | 3.39 3.78 3.05 4.64 | -0.93 | -1.02 0.93 1.02
s2 | 1.16 | 0.95 4.1 4.00 4.85 4.95 -0.92 | -1.04 0.92 1.04
s3 | 1.50 | 1.01 4.3 4.36 6.3 5.37 -0.91 | -1.15 0.91 1.15
N1|0.995|0.930| 3.079 | 3.716 | 3.060 | 3.459 |-0.828|-0.983| 0.828 0.983
N2 |1.140|1.126 | 3.850 | 4.852 | 4.398 | 5.464 | -0942 |-1.098 | 0.942 1.098
N3 |1.702 | 1.361 | 3.973 5.729 6.762 7.798 |-0.894|-1.142 | 0.894 1.142
Sl=pure fodder beet, S2=fodder beet+lentil , S3=alone lentil.

Effect of Preceding crops and nitrogen fertilization on cereal unit:

Data in table(8) show also that the average of cereal unit varied by
different of preceding crops and nitrogen fertilizer.The results indicated that
the preceding crop lentil gave the highest values of cereal units( 49.6 and
55.35 )in both seasons,respectively.While the lowest values was observed
with fodder beet(45.10 and49.45 )in both seasons,respectively.

Table (8): Cereal units to solid and intercropping of both season.

Preceding . .
crops Cropping system Cereal units
First season |Second season| Mean
Fodder beet Solid Maize 33.29 37.51 35.4
Maize+Sunflower+F.berse 45.12 49.45 94.57
em
Mean
Fodder Solid Maize 33.29 37.51 35.4
beet+lentil
Maize+Sunflower+F.berse 47.47 52.41 49.94
em
Mean
Lentil Solid Maize 33.29 37.15 35.4
Maize+Sunflower+F.berse 49.6 55.35 52.48
em
Mean

Economic Evalution:
Gross Return:

The highest total income were(L.E.9086.49 and 9428.01)in the first
and second seasons ,respectively, when maize was intercropped with
sunflower and f.berseem afeter lentil and highest level of nitrogen in both
seasons(Table9).
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Table 9:Total income of sunflower and maize advantages of preceding crops in 2011/2012 seasons.

. Solid Maize Maize Sunflower Maize
Solid sunflower(kg) maize(ardab) SunflowerS1 (ardab) SunflowerS2 (ardab) s3 (ardab)
Seed yield Lo Seed yield Grain | Seed yield Grain Seed S
(k) Grain yield (kg) yield (k) yield lyield(kg) Grain yield
2011
Yield 1015.17 22.35 634.71 14.46 659.52 15.78 683.71 16.96
Actual yieldL.E. 2158.01 4381.38 | 2242.37 4781.34 | 2324.61 5138.88
Total incomeL.E. 3451.58 6772.05 6539.39 7023.71 7463.49
2012
Yield 1065.67 24.65 693.81 15.71 733.91 17.25 799.64 18.41
Actual yield L.E. 2358.95 4760.13 2495.29 5226.75 |2718.78 5578.23
Total incomeL.E.| 3623.28 7468.95 7119.08 7722.04 8297.01

(7463.49+1650=9113.49 first season and 8297.01+1500=9797.01 second season for intercropped maize+sunflower+f.berseem).
Gross return from each treatment was calculated in Egyptian pounds(LE)at prices of LE3415/ t for (seed) for sunflower ,L.E.150/t for
f.berseem and LE303/ ardab for maize.(Agricultural Statisties(2012),Economic Affairs Sector)



