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ABSTRACT

Two fleld trials were carried out at Shandaweel
Research Station (Sohag governorate) during
2005 and 2006 summer seasons to investigate the
response of groundnut to intercropping with three
sesame varieties under different plant densities in
relation to yield and yield component of both crops.
A split plot design with three replicates was used.
The main plots were devoted to sesame varieties
(Shandaweel 3, Toshka 1 and Giza 32) while the
sub plots were devoted for plant densities (100%,
67% and 50% representing three hill spacing of
sesame i.e. 20, 30 and 40 cm. respectively). The
groundnut (the main crop) was grown on all ridges
at a normal plant density. The data obtained indi-
cate that all studied traits of groundnut were de-
creased when intercropping with sesame varieties
as compared with solid crops. This reduction was
higher when intercropped with sesame cv Giza 32
than with the other sesame varieties. Yield and
yield components of groundnut were also signifi-
cantly affected by the plant densities of sesame
varieties. The yield of groundnut when inter-
cropped with low sesameé density (50%) exceeded
that with high density of sesame (100%) by 31.66,
27.51 and 29.53 % in the first, the second and the
combined of the two seasons respectively. The
results also indicated that yields of all sesame va-
rieties were decreased under intercropping condi-
tion. Sesame Giza 32 variety surpassed the other
varieties (Shandaweel 3 and Toshka 1) in plant
height, number of branches, number of capsules /
plant, seed yield / plant and seed vyield / fad. The
high plant density (100%) recorded the highest
sesame seed yield / fad. where the increase was
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46.93 and 13.50 % in the first season, 2.46 and
8.71% in the second season and 25.86 and
11.19% in the combined data over the low and
medium density treatments, respectively. The re-
sponse equations of pod yield / fad. of groundnut
was linear with each decrease of sesame planting
density and with higher magnitude under Toshka 1
than under the other to sesame varieties. The
treatment of groundnut with Toshka 1 under low
density had higher land equivalent ratio (LER)
(1.41), intercropping advantage (lIA) (582.8) and
monetary advantage index (MAIl) (1666.85). The
treatment of groundnut with Giza 32 under low
density had higher actual yield loss (AYL) (+1.245).
It could be concluded that intercropping groundnut
with Toshka 1 under medium density had favoured
the growth and yield of both crops.

INTRODUCTION

Groundnut and sesame are of the major oil
seed crops in the world as well as in Egypt. These
crops are grown not only for oil production but also
for fresh human consumption or for export. Inter-
cropping oil seed crops are an avenue of approach
to increase the net return of the land in desert ar-
eas through increasing land use efficiency by
intercropping system.

Several investigations reported that number of
pods per plant was found to be the most important
trait as contributor to yield in groundnut. It had a
positive relationship with yield per plant, but it had
a negative correlation with 100-pod weight while,
100-pod weight had positive correlation with 100-
seed weight. (Salame et al 1981). EI-Mihi et a/
(1990) found that intercropping sesame with
groundnut had positive effect on land equivalent
ratio which was more than one. Aggressivity value
in general was positive. for sesame whereas
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groundnut was the dominated. Gabr (1999) found
that groundnut intercropped with sesame at 1:1
row ratio produced lower yield than its pure stand
with various combinations. Groundnut pod yield
was the highest when grown at 100% plant densi-
ties whereas seed yield was the highest at 50% of
recommended plant densities. Therefore LER was
the highest when groundnut and sesame were
intercropped at 1:1 row ratio with 100% and 50%
plant densities groundnut and sesame respec-
tively. Sarkar and Sanyal (2000) noted that an
intercropped of groundnut with sesame was found
most beneficial compared to sole stand sesame.
Sesame + groundnut under 3:2 row proportion
gave the maximum sesame- equivalent yield (947
kg/ ha), land equivalent ratio (1.31), product of
relative crowding coefficient (K 3.87), monetary
advantage (Rs, 2.913 / ha) net returns (Rs, 5.321 /
ha) income equivalent ratio (1.21) and also indi-
cated a modest competitive ratio (0.86: 1.16) and
aggressivity factor (= 0.37). Badran (2002) found
that groundnut was dominant intercrop component
while sesame was the dominated one under the
studied intercropping system, with the exception of
early planting of sesame followed by planting
groundnut. Toaima et al (2004) found that growth,
yield components and total yield of peanut and
sesame were significantly affected by intercropping
patterns. Intercropping sesame and peanut in 2:2
patterns produced the highest yield for peanut and
sesame, compared with the other intercropping
patterns. Bhatti et al/ (2006) reported that the ses-
ame grown in association with different grain leg-
umes i.e. mungbean, mash bean, soybean and
cowpea) appeared to be a dominant crop as indi-
cated by its higher values of relative crowding co-
efficient, competitive ratio and positive sign of ag-
gressivity.

The effect of plant population of sesame on
yield and yield components had been reported by
several workers. seed yield per unit area in-
creased with increasing population density from
80.000 to 160.000 plants / ha beyond this density it
becomes counter productive. (Delgado and Ya-
monos, 1975). Also, Channabasavanna and
Setty (1992) found that seed yields of two sesame
varieties were significantly higher with 666,666
plants / ha compared with 222,222 plants / ha. due
the increase in the capsules / m? though the num-
ber of branches / plant and capsules / plant were
higher in the low density. Morever, Chimanshette
and Dhoble (1992) reported that the plant density
of 222,000 plants / ha (45 cm x100 m) recorded
significantly higher seed yield (364 kg/ ha) than

lower plant densities. The seed yield decreased
significantly with the decrease in plant density from
222,000 to 111,000 plant density of both sesame
varieties. Furthermore, Ghungarde et al (1992)
and Dhoble et al (1993) showed that sesame
seed yield / plant was higher at lower plant density
where it was curvilinearly decreased with an in-
crease in plant density, but the seed yield /ha was
however, increased asymptotically. They added
that the competition- freeness index declined with
increase in plant density. Ghosh and Patra (1994)
showed that high plant density (333,000 /ha) re-
corded higher seed yield and greater harvest index
and higher oil yield than the low plant densities. It
also paid high net return along with high return /
rupee invested. El-Serogy et al (1997) showed
that the B.35 sesame variety surpassed Giza 32 in
plant height and first capsule height, while Giza 32
surpassed B.35 in number of capsules/ plant and
seed weight / plant, 1000-seed weight and seed
yield / fad. The highest values for number of cap-
sules / plant, seed yield/ plant and 1000-seed
weight were recorded from plants sown on ridges
70cm. apart with 10cm. between hills while the
highest seed yield / fad was produced by growing
sesame plants on ridges 50 x 10 cm. on one side
or 60 x 20 cm. on the two sides of ridges. Ghosh
(2004) found that LER was higher there is also
significant economic benefit expressed with higher
MAL values when grown groundnut with cereal
fodder intercropping systems. Sherif Sahar et al
(2005) found that the number of pods / plant, pods
weight / plant, 100 seed weight and pods yield /
fad of groundnut were increased when inter-
cropped with maize grown plants at 100cm. apart
than when maize plants were oriented at 50cm. El-
Sawy et al (2006) showed that intercropping sys-
tem of 100% peanut +25% sunflower gave the
highest significant values for yield and yield com-
ponents of both crops. While intercropping system
of 100% peanut + 100% sunflower produced
higher land equivalent ratio (1.67). Rahnama and
Bakhshandedh (2006) found significant effect on
the yield components due to an increase in ses-
ame row-spacing. They indicated that the increase
in plant spacing from 5 to 20 cm. caused a de-
crease in stem height but caused an increase in
stem diameter and pod number per plant. Abd El-
Zaher et al (2007) recorded that intercropping sys-
tems of 100% peanut + 33% maize gave the high-
est total yield, followed by 100% peanut + 50%
maize, whereas the lowest value was obtained
with 100% peanut + 67% maize intercropping.
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MATERIALS AND METHODS

Two field trails were carried out at Shandaweel
Agric. Res. Sta., Sohag governorate (Upper Egypt)
during the summer 2005 and 2006 seasons. The
objective of this study was to investigate the re-
sponse of groundnut to intercropping with three
sesame grown varieties under different plant den-
gities in relation to yield and yield components of
both crops. The groundnut (the main crop) was
grown on all ridges at (normal density).

A split plot design with three replicates was
used. The main plots were devoted to three ses-
ame varieties i.e. Shandaweel 3, Toshka 1 and
Giza 32 whereas the sub plots were allocated for
three hill spacing of sesame which were 20, 30
and 40cm. The area of each sub plot was 24m?
(6m. widex4m. long), consisting of ten ridges.
Groundnut was grown on one side of all ridges in
one plant / hill 10cm. apart (70,000 plant / fad) and
sesame was planted on the other side of ridges
with two plants / hill in (Table 1).

Pure stand for groundnut and sesame was in-
cluded for comparison. Groundnut was sown in the
first week of May while sesame was sown in third
week of May during the two seasons. During
seedbed preparation, 30 kg P20, / fad in the form
of calcium superphosphate (15.5% P20s) was
added. Nitrogen fertilizer was used at the rate of
30 kg N / fad for groundnut and 15 kg / fad for ses-
ame in the form of ammonium sulfate (20.5 / N) in
two equal doses. The first dose was added after
thinning and the second at one month later. Potas-
slum fertilizer was added at the rate of 50 kg / fad
for groundnut and 25 kg / fad for sesame in one
dose with the first dose of nitrogen in the form of
potassium sulfate (48% Kz0).

Harvesting took place in the first week and the
later week of Sep. for sesame and groundnut re-
spectively in both seasons. At harvest, samples of
ten plants each were taken from each sub plot and
the following data were recorded on growth and
yield components of the two component crops.

Sesame data: Plant height (cm.), number of
branches / plant, number of capsules / plant, seed
index (g), seed yield / plant (g) and seed vyield /
fad. (ardab = 120 kg.).

Groundnut data: Plant height (cm.), number of
pods/ plant, seed index (g), pod yield / plant (g)
and pod yield / fad. (ardab = 75 kg.).

Competitive relationships
1. Land equivalent ratio (LER)

LER is determined as the sum of the fractions
of the yield of intercrops relative to their sole crop
yields (Willey and Osiru 1972). Land equivalent
ratio LER was determined according to the follow-
ing formula:

Yba
Ybb

LER = Yab

+
Yaa

Where: Yaa is pure stand yield of species a, Ybb
is pure stand yield of species b, Yab is mixture
yield of a (when combined with b) and Yba yield of
b (when combined with a).

2. Aggressivity ( Agg)

This was proposed by Mc-Gilichrist (1960)
and was determined according to the following
formula.

yab yba

Aab = -
yaa xzab ybb xzba

An aggressivity value of zero indicates that the
component crops are equally competitive. For any
other situation both crops will have the same nu-
merical value, but, the sign of the dominate
crop will be positive and the dominated nega-
tive. The greater the numerical value of (Agg ),
the bigger the difference in competitive abilities
and the bigger the difference between actual and
expected yields.

3. Competitive ratio (CR) was calculated by fol-
lowing the formula as advocated by Willey and
Rao (1980)

CR=CRa+CRb CRa=)[ LERa X(Lba :
LERb ) \ Zab

Where: LERa and LERD represent relative yield of
a and b intercrops, respectively. Since the CR val-
ues of the two crops will in fact be reciprocals of
each other.

CRa , CRb are the competitive ratio for intercrop
where Zab representing the sown proportion of
intercrop a (sesame) In combination with b
(groundnut) and Zba the sown proportion of inter-
crop b (groundnut) in combination with a (sesame).
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Table 1. Plant populations of both groundnut and sesame in different rectangular ties system

Rectangularity Population / fad.
Treatment
Groundnut Sesame Groundnut Sesame
Sole 60 x10 cm 60 x20 cm 70.000 70.000
Piant density in the intercrop

S 60 x20 cm 70.000 70.000 (100%)
S 60 x30 cm 70.000 46.666 (67%)
S3 60 x40 cm 70.000 35.000 (50%)

4. Actual yield loss (AYL) was calculated as
according to (Banik, 1996) as follows:

AYL = AYLa+ AYLb

= (Yab/Zab)}_ 1l. {(Yba/Zba) 4]
(Yaa/Zaa) (Ybb/Zbb

Where: AYLa and AYLb are the partial yield loss .

of intercrop sesame and groundnut respectively.

Yab representing the yield of intercrop a (ses-
ame) in combination with b (groundnut), Yba the
yield of intercrop b (groundnut) in combination with
a (sesame).

5. Intercropping advantage (I A) was calculated
using the following formula (Banik et a/ 2000):
IA sesame = AYL sesame x Price sesame
IA groundnut = AYL groundnut x Price ground-
nut

The market price of average the two seasons
for sesame and groundnut were 600 LE / ardab
and 400 LE / ardab respectively.

8. Monetary advantage index (MAI): 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. MAIl was calculated according to the
formula, suggested by Willey (1979).

MAl = Value of combined intercrops x LER -1
LER

The data for each experiment were then ana-
lyzed by MSTATC software for comparison of the
mean values and the two seasons by LSD test at
the 5% level. Response equations were calculated
according to Snedecor and Cochran (1988) or
explained by Abdul-Galil et al (2000 b).

RESULTS AND DISCUSSION

I- Groundnut response
1. Sesame varietals differences effact

Data presented in Table (2) showed that ses-
ame varieties had significant effects on growth,
yield and yield components of groundnut (the main
crop) in both seasons and the combined data of
both seasons. Data indicated that plant height and
number of branches / plant of groundnut were de-
creased when intercropped with any sesame vari-
ety as compared by solid but with more adverse
effect with cv Giza 32 compared with those inter-
cropped by the other two varieties. These results
were true in both seasons. Yield and yield compo-
nents were also significantly decreased by sesame
varieties. These decreases were high with cv Giza
32 the combined data. The reduction due to inter-
cropping with cv Shandaweel 3 was 31.28 % for
number of pods / plant, 5.06 % for seed index,
55.46 % for pods yield / plant and 40.55 % for
pods yield / fad as compared with the solid the
combined of the two seasons. This reduction with
cv Toshka 1 was 32.14% for number of pods/
plant, 11.82% for seed index, 60.82% for pods
yield / plant and 34.76% for pods yield / fad. While
when intercropping with cv Giza 32 was 35.89%
for number of pods / plant, 12.43 % for seed index
66.15 % for pod yield / plant and 49.71 % for pod
yield / fad. on the same order. Based on these
results, it seemed that yield and yield components
of groundnut were truely affected by sesame varie-
ties. The more branched sesame variety Giza 32
with latter plants more shading to might have had
céused groundnut intercrop which resulted in sub-
stantially reduced yield and yield components due
to a low amount of light intercepted. It could be
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Table 2. Effect of sesame varieties on yield and yield components of groundnut in the two seasons
and their combined data

Plant No. of Pod yield /
Varieties height branches / Nol. olfa;:‘ctxds inggi? ) Po|:')1/ti<:|d)l fad
(cm.) plant P g P g (ardab)
First season
A4 Shandaweel 3 49.91 9.33 26.95 74.05 34.56 6.97
A2 Toshka 1 47.73 10.29 26.64 68.71 28.44 7.29
A3 Giza 32 46.60 8.20 24.53 68.08 22.89 5.72
LSD 1.63 1.49 0.34 2.75 1.22 0.18
C.V. 2.59 1.23 1.01 2.99 3.26 2.01
Solid first season 56.67 12.80 42.20 78.97 73.00 10.92
Second season
A, Shandaweel 3 49.42 10.18 32.38 73.82 36.56 7.19
A2 Toshka 1 49.40 11.22 31.93 68.53 34.11 8.25
As Giza 32 46.00 9.42 30.80 67.99 31.14 6.25
LSD 1.51 0.74 1.1 3.40 1.06 0.34
C.V. 2.64 5.52 2.68 3.71 2.38 3.58
Solld second 61.00 13.33 4413 76.73 86.67 12.90
season
Combined data of the two seasons
A4 Shandaweel 3 49.66 9.76 29.66 73.94 35.56 7.08
Az Toshka 1 48.57 10.76 29.29 68.62 31.28 7.77
A Giza 32 46.30 8.81 27.67 68.20 27.02 5.99
LSD 0.92 0.31 0.48 1.19 0.67 0.16
C.V. 2.48 418 2.18 2.20 2.79 2.95
Solld combined
58.83 13.00 43.16 77.85 79.83 11.91
seasons

concluded that the shorter and less branched ses-
ame varieties (Shandaweel 3 and Toshka 1) were
more pertinent for intercropping with groundnut.
Simitar results were obtained by Gabr (1999).

2, Effect of sesame planting density

Data in Table (3) showed that sesame planting
density had a significant effect on all traits of
groundnut in both seasons and their combined.
With each increase in hill spacing and hence the
decrease of sesame planting density there was a
consistent significant increase in all growth and
yield attributes of groundnut. Therefore the pod
yield per plant and per fad. were progressively
increased. It seemed that narrowing the distance
between sesame plants to 20 cm. diminished light
penetration to groundnut plants and hence might
have had decreased their photosynthesis which in
turn, decrease the amount of photosynthates
available for growth and development. The yield of

groundnut when shaded with low sesame plant
density (50%) exceeded that with high dense ses-
ame population (100% plant density) by 31.66,
27.51 and 29.53 % in the first, the second and the
combined data of the two seasons, respectively.
These data are in agreement with obtained by
Toaima et al (2004), Sherif Sahar et al (2005)
and Abd Ei-Zaher et al (2007).

3. Effect of the interaction

The interaction effects of sesame varieties and
sesame planting densities on growth, yield and
yield components of groundnut were significant in
some traits i.e. number of branches / plant in the
first season and combined data, number of pods /
plant in the second season and the combined data,
seed index in the combined data and pod yield per
plant and per fad. in both seasons and the com-
bined data, (Table 4). it is evident from Table (4)
that groundnut pod vyield / fad. and its components
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Table 3. Effect of planting density sesame on yield and yield components of groundnut in the two

seasons and their combined data

Pl.ant No. of No. of Seed Pod yield / | Pod yield /
Density height branches / pods / index lant (g) fad (ardab)
(cm.) plant plant (9) P 9 a
First season
$4(100%) 44 .87 8.29 21.99 67.33 23.55 5.46
S, (67%) 48.02 9.02 25.24 69.78 29.00 6.54
S5 (50%) 51.35 10.51 30.89 73.73 33.33 7.99
LSD 3.41 0.59 1.24 3.73 1.61 0.29
Cc.v. 6.92 6.17 4.62 517 5.46 4.30
Solid 56.67 12.80 42.20 78.97 73.00 10.92
Second season
S$41(100%) 45.82 9.14 26.78 67.17 28.81 6.14
82 (67 %) 48.15 10.02 31.84 69.91 33.45 7.09
83 (80%) 50.84 11.67 36.49 73.27 39.55 8.47
LSD 2.81 0.50 0.80 4.24 1.11 0.20
C.V. 6.34 4.77 3.01 5.89 3.17 2.93
Solid 61.00 13.33 4413 76.73 86.67 12.90
Combined data of the two seasons

81 (100%) 4535 8.71 24.39 67.25 26.18 5.80
82 (87%) 48.09 9.52 28.54 69.88 31.22 6.81
83 (50%) 51.10 11.09 33.69 73.67 36.44 8.23
LSD 2.09 0.37 0.75 1.09 0.92 0.17
C.V. 6.29 5.45 3.76 4.06 4.29 3.52
Solid 58.83 13.00 43.16 77.85 79.83 11.91

were significantly increased with the decrease of
sesame planting density but with different magni-
tudes the increase of pod yield / fad. was more
pronounced under Toshka 1 intercrop followed by
shandeweel 3 which amounted to 52.3% in the
former compared with 34.1% in the latter. This
Increase amounted to 39.1% under Giza 32. The
differential response of groundnut pod vyield / fad.,
which reflects the differential response of its yield
components, clearly indicate that the three sesame
varieties adversely affected the growth and yield of
groundnut. This adverse effect varied with the
variation of variety and its planting density. Gener-
ally, each decrease of sesame density was fol-
lowed by a noticeable increase in groundnut pod
yield / fad. However, Toshka 1 variety favoured the
growth and hence pod yield / fad. of groundnut to a
greater extent than Giza 32 where Shandaweel 3
variety had a moderate effect in this respect. The
interaction between sesame varieties and their

planting density followed the response of sesame
seed yield / fad. to the increase of planting density
(Table 4). It was mentioned that Giza 32 was the
least responsive to the decrease of density 100%
to 50% where it showed greater compensation for
the decrease of planting density through more
branching. Therefore this cultivar showed more
aggressivity against groundnut, where the de-
crease of its plants population did not yield as
much increase in the groundnut pod yield / fad. as
that observed under Toshka 1 or Shandaweel 3.
According to this interaction, groundnut was more
benefited from the decrease to plant population of
Toshka 1 than of Giza 32 where Shandaweel 3
had a moderate effect in this respect.

The relationship between pod yield of ground-
nut and the planting density of sesame varieties
represented a linear relation as indicated by the
following equations and as illustrated in Figure

(-
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Table 4. Effect of the interaction between sesame varieties and planting density on yield and

yield components of groundnut in the two seasons and their combined data

Plant No. of No. of Seed Pod Pod yield
Varieties Density height branches/ { pods/ index yield / | fad
{(cm.) plant plant (9). plant (g) {ardab)
First season

S1(100%) | 45.60 7.67 2312 | 73.08 31.33 6.10

S2 (67%) 49.00 8.93 2580 | 74.26 35.67 6.27

AiShandaweel 3 | o o0 55.13 11.40 31.93 | 74.82 36.67 8.53
A Toshka 1 S:(100%) | 42.80 9.80 2313 | 6557 24.33 5.41
2 S2 (67%) 48.80 10.40 25.00 | 69.65 20.67 7.64
Ss (50%) 51.60 10.67 31.80 | 70.90 31.33 8.83

. S((100%) | 46.20 7.40 1973 | 63.33 15.00 4.87

A; Giza 32

Sz (67%) 46.27 7.73 2493 | 6543 21.67 5.70

S3(60%) | 47.33 9.47 28093 | 75.48 32.00 6.60

LSD NS 1.02 NS NS 2.78 0.51

CV. - 617 462 ; 5.46 430
Solid 56.67 12.80 4220 | 7897 73.00 10.92

Second season

S((100%) | 47.33 8.47 2580 | 73.54 32.00 6.38

S2 (67%) 49.73 10.27 31.07 | 7375 33.67 6.98

AShandaweel 3 | o 'som) | 5120 11.80 4027 | 7418 | 44.00 8.22
A Toshka 1 S:(100%) | 46.93 11.47 2767 | 63.64 28.33 6.92
2 S, (67%) 49.93 11.00 3253 | 69.64 34.67 7.92
S3(50%) 51.33 12.20 3560 | 72.32 30.33 9.92

A« Glza 32 S1(100%) | 43.20 8.47 26.87 | 64.33 26.10 5.11
3 S, (67%) 44.80 8.80 3193 | 66.34 32.00 6.37
S4(50%) 50.00 11.00 3360 | 73.31 35.33 7.28

LSD NS NS 1.70 NS 1.92 0.35

C.V. - 477 3.01 . 317 293
Solid 61.00 13.33 4443 | 76.73 86.67 12.90

Combined data of the two seasons

S.(100%) | 46.47 8.12 2446 | 73.31 31.67 6.24

S1 (67%) 49.37 9.60 2843 | 74.01 34.67 6.63

AiShandaweel 3 | o o) 53.17 11.60 3610 | 74.50 40.33 8.37
$,(100%) | 44.87 10.13 2540 | 64.61 26.33 6.16

S5 (67%) 49.37 10.70 2877 | 69.65 3217 7.78

Az Toshka 1 S3(50%) 51.47 11.44 3370 | 71.61 35.33 0.38
$,(100%) | 44.70 7.94 2330 | 63.83 20.55 4.99

A; Giza 32

S, (67%) 45.53 8.27 2843 | 65.89 26.83 6.04

84 (50%) 48.67 10.24 3127 | 74.90 33.67 6.94

LSD NS 0.64 1.29 3.40 1.66 0.29

CV. ; 5.45 3.76 4.06 4.29 352

Solld 58.83 13.00 4316 | 77.85 79.83 11.91

Arab Univ. J. Agric. Sci., 16(2), 2008
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Figure (1)
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Figure 1. Relation between the pod yleld of groundnut and planting density of sesame

Y Shandaweel 3 (A) = 6.24 - 0.29 X +0.68 X *
Y Toshka 1 (B) = 6.15 + 1.65 X
Y Giza 32 (C)=4.98 + 1.14 X

Where: X = estimated 100% = zero, 67 %= 1 and
50 %= 2 planting density of sesame. '

It is evident that the response equations of pod
yield / fad. of groundnut was linear with each de-
crease of sesame planting density and with higher
magnitude under Toshka 1 than under the other to
sesame varieties.

ll- Sesame
1. Varietal differences

Data in Table (5) showed significant differ-
ences in all traits except seed index in both sea-
sons and the combined data of the two seasons.
Data indicated that growth traits yield and yield
component of the three sesame varieties were
decreased under intercropping conditions in both
seasons and the combined of the two seasons.
The reduction in Shandaweel 3, Toshka 1 and
Giza 32 varieties were 9.04, 2.71 and 9.04 % for
plant height 6.94, 3.69 and 7.73 % for number of
branches / plant 0.63, 7.04 and 14.93 % for num-
ber of capsules / plant 2.77, 1.88 and 7.36 % for
seed index 9.61, 5.30 and 1.87 % for seed yield /
plant and 34.74, 27.54 and 15.48% for seed yield /
fad of their solids in the combined data of the two
seasons. Giza 32 variety surpassed the other veri-
ties (Shandaweel 3 and Toshka 1) in plant height,

number of branches and capsules / plant, seed
yield / plant and seed yield / fad, while Toshka 1
had the highest value of seed index only. These"
results hold fairly true in the second season and’
the combined data of the two seasons. The lowest
values of those traits were observed with Shan-
daweel 3 variety with few exceptions (Table 5).
Differences between the three sesame varieties
may be attributed to their genetic differences and
interaction between the genetically make-up and
the environmental conditions. Similar conclusion
was reported by El-Serogy et al (1997) and Rah-
nama and Bakhshandeh (2006).

2. Effect of planting density

Data in Table (6) revealed that sesame density
had significant effect on all traits except seed index
in both seasons. The highest values of sesame
plants reached its maximum when sesame was
planted at 50% density, whereas at 100% density
recorded minimum values. The same trend could
be detected for the average number of branches /
plant. These results were true in both seasons and
the combined data. Yield components of sesame
i.e number of capsules / plant, seed index and
seed yield / plant were superior when planted at
50% density followed by those planted at 67%
density. It is clear that yield component traits were
increased consistently and regularly with increas-
ing sesame density. The highest plant density
(100%) recorded the highest seed yield / fad and
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Table 5. Effect of sesame varieties on yield and yield components in the two seasons and their

combined data

Varloties thagnhtt br::c'r?;s / ca:::hﬁ:s / ﬁ%ii yslzﬁid/ ?:g‘:a‘i':;g)’
(cm) plant plant (g9) plant (g)
First season
A4 Shandaweel 3 98.00 1.96 108.44 4.49 11.91 3.34
Az Toshka 1 103.09 2.05 106.42 464 12.11 3.87
As Giza 32 123.46 413 135.55 4.47 14.75 4.42
LSD 3.42 0.093 6.58 NS 0.29 0.14
C.V. 2.42 2.61 4.30 2.79 1.71 2.71
Solid A4 104.00 1.5 109.80 4.60 12.87 5.72
Solid A; 104.00 1.6 114.40 4.63 12.13 5.80
Solid As 134.33 2.33 171.20 490 15.13 5.70
Second season
A4 Shandaweel 3 98.84 2.05 108.87 462 15.22 .3.75
Az Toshka 1 100.91 2.15 109.07 4.77 16.11 4.39
A; Giza 32 123.96 422 163.74 4.60 16.78 5.30
LSD 3.56 0.10 2.90 NS 0.399 0.25
C.V. 2.52 276 1.74 3.12 1.90 424
Solid A, 112.33 1.7 108.93 477 16.67 5.16
Solid A: 105.67 1.8 117.40 497 16.67 5.60
Solid As: 138.67 2,73 180.60 4.87 17.00 5.80
Combined data of the two seasons

A4 Shandaweel 3 98.42 2.01 108.68 4.56 13.35 3.55
Az Toshka 1 102.00 2.09 107.74 4.71 14.11 413
As Giza 32 123.71 4.18 149.64 4.53 15.77 4.86
LSD 2.05 0.002 2.99 0.103 0.18 0.12
Cc.v. 2.46 2.86 3.18 2.92 1.64 3.63
Solid A4 108.20 1.6 109.37 4.69 14.77 5.44
Solid A: 104.84 1.7 115.90 4.80 14.90 5.70
Solld A, 138.00 2.53 175.90 4.89 16.07 5.75

was significantly superior to those of medium and
low plant densities in both seasons and the com-
bined data of the two seasons. The seed yield / fad
of high plant density was 46.93 and 13.50% in the
first season, 2.46 and 8.71% in the second season
and 25.86 and 11.19% in the combined data over
low and medium plant densities, respectively.
These results revealed that under low plants den-
sity the increases in number of branches and cap-
sules / plant, seed index and seed vyield / plant,
could not compensate the yield loss because of

less population and vice versa under high density.
These results are in agreement with those ob-
tained by El-Serogy et al (1997), Ghungarde et al
(1992), Chimanshette and Dhoble (1992), Ghosh
and Patra (1994) and Rahnama and Bakh-
shandeh (2006).

3. Effect of the interaction

The interaction effects of sesame varieties and
plant density on growth, yield and yield compo-
nents were significant in all trait of sesame except
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Table 8. Effect of sesame density on yield and yleld components of sesame In the two seasons and
their combined data :

Plant No. of No. of . . .
: Seed index | Seedyield | Seed yield/
Density h(ilrgl;t bra:lc;::sl caz?:':(tas/ (@) / plant (g) fad (ardab)
First season
S1(100%) 96.76 1.86 105.36 4.31 11.29 4.54
S, (67%) 106.80 2.88 120.84 4.55 12.60 4.00
83 (50%) 120.75 3.40 124.22 473 14.89 3.09
LSD 5.31 0.065 8.18 NS 0.444 0.16
C.V. 4.78 2.33 6.81 8.86 3.34 4.00
Solid Aq 104.00 1.5 109.80 4.2 12.87 572
Solid Az 104.00 1.6 94.4 4.63 1213 5.80
- Solid A, 134.33 2.33 171.2 4.90 15.13 5.70
Second season
S$1(100%) 96.91 1.97 123.18 4.50 14.11 4,99
82 (67%) 107.02 2.97 126.38 4.68 15.78 4.59
83 (50%) 119.78 3.49 132.13 4.81 18.22 487
LSD 6.51 0.056 5.48 NS 4.84 0.23
C.V. 5.88 1.95 4.20 7.29 2.94 5.04
Solid A4 112.33 1.7 108.73 4.47 16.67 5.16
Solid A 105.67 1.8 97.4 4.97 16.67 5.60
Solid As; 138.67 2.73 180.6 4.87 17.00 5.80
Combined data of the two seasons
S$1(100%) 96.84 1.91 114.26 4.41 12.70 477
S, (67%) 106.24 2.92 123.63 4.62 14.19 4.29
S3(50%) 120.39 3.44 128.18 4.77 16.33 3.79
LSD 3.98 0.038 4.66 0.26 0.31 0.13
C.v. 5.35 1.98 5.55 8.08 3.15 4.66
Solid A, 108.20 1.6 109.27 4.34 14.77 5.44
Solid A 104.84 1.7 95.9 4.80 14.90 5.70
Solid A; 136.00 2.53 175.9 4.89 16.07 5.75

number of capsules / plant in the second season
and seed index in the both seasons and the com-
bined data (Table 7). Plant height of sesame
reached maximum values in Giza 32 variety when
planted at 50% density, whereas the minimum
values were observed with Shandaweel 3 and
100% plant density. Same trend could be detected
for average number of branches, capsules / plant
and seed yield / plant as influenced by plants den-
sity. The maximum values of seed index were re-
corded by Toshka 1 when planted at 50% density,
while the lowest value by Shandaweel 3 when
planted at 100% density in both seasons and the
combined data. Maximum value of seed yield / fad
was recorded by Giza 32 variety when planted at
100% density, whereas the minimum values was
recorded by Shandaweel 3 in the first season and

Toshka 1 in the second season when planted at
50% density. Doubling the planting density de-
creased plant height and branching in the three
varieties but with different magnitudes. Giza 32
was the most sensitive regarding plant height, but
the least sensitive regarding branching. This varie-
tals response was judged through the percentage
decrease in height and branching averages due to
doubling the planting density. Regarding seed yield
/ fad. Giza 32 was the least responsive the planting
density whereas Toshka 1 most responsive. The
percentage increase in seed yield / fad. amounted
to 15.2% and 68.9% respectively.

The relationship between seed yield of sesame
varieties and planting density is represented by the
following equation for each sesame variety in Fig-
ure (2).
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Table 7. Effect of interaction between sesame varieties and planting density oh yield and yield
components of sesame in the two seasons and their combined data

Seed
Plant No. of No. of Seed . !
Varieties Density height | branches/ | capsules index Seedyield | yield/
(cm.) plant / plant (@) Iplant (g) fad
: (ardab)
First season
S41(100%) 90.67 1.20 105.47 4.20 10.20 3.75
A, Shandaweel 3 S, (67%) 95.40 2.17 106.73 4.53 11.87 3.65
S3(50%) 107.93 2.50 113.13 473 13.67 2.62
S$1(100%) 94,93 1.27 104.87 4.40 11.67 4.88
S, (67% 105.00 2.27 106.87 473 12.00 413
Az Toshka 1 | o ((so%; 109.33 2.60 107.53 4.80 12.67 2.59
S$41(100%) | 104.67 3.10 105.73 433 12.00 4.99
As Giza 32 S, (67%) 120.0 4.20 148.93 4.40 13.93 4.21
S3(50%) 145,73 5.10: 152.00 4.67 18.33 4.05
LSD 9.20 0.113 14.17 NS 0.769 0.28
C.V. 478 2.33 6.18 8.86 3.34 4.00
Solid A4 104.00 1.5 109.80 4.2 12.87 5.72
Solid A, 104.00 1.6 94.4 463 12.13 5.80
Solid As 134.33 2.33 171.2 4.90 15.13 5.70
Second season
S1(100%) 94.00 1.30 105.00 4.37 12.67 4.28
A, Shandaweel 3 S2 (67%) 97.53 2.27 107.47 4.63 15.67 3.75
1 821(50%) 105.00 2.60 11413 4.87 17.33 3.21
S$1(100%) 90.07 1.40 106.80 4.60 15.00 5.21
A2 Toshka 1 Sz (67%) 105.67 2.37 109.00 4.80 16.00 4.59
S3(50%) 107.00 2.67 111.40 4.90 17.33 3.38
$4(100%) | 106.67 3.20 157.67 453" 14.67 5.47
As Giza 32 S, (67%) 117.87 4.27 162.67 4.60 15.67 5.42
S3(50%) 147.33 5.20 170.87 467 20.00 5.02
-LSD 11.28 0.097 NS NS 0.838 0.402
C.V. 5.88 1.95 4.20 7.29 2.94 5.04
Solid A4 112.33 17 108.73 4.47 16.67 5.16
Solid A; 105.67 1.8 97.4 4.97 16.67 5.60
Solid A; 138.67 2.73 180.6 4.87 17.00 5.80
Combined data of the two seasons
S$1(100%) 92.34 1.25 105.24 4.28 11.44 4.02
A;Shandawee! 3 S, (67%) 94.47 2.22 107.17 458 |- 1377 3.70
S3(50%) 106.47 2.55 113.63 4.80 14.83 2.92
$1(100%) 92.50 1.33 105.84 450 13.33 5.05
A2 Toshka 1 S2 (67%) 105.33 2.32 107.93 4.77 14.00 4.36
$3(50%) 108.17 2.63 109.47 4.85 15.00 2.99
S1(100%) | 105.67 3.15 131.70 4.43 13.33 5.23
As Giza 32 S, (67%) 118.93 4.23 155.80 4.50 14.80 4.32
S3(50%) | 146.53 5.15 161.44 4.67 19.17 4.54
LSD 6.90 0.065 8.08 NS 0.54 0.23
C.V. 5.35 1.98 5.55 8.08 3.15 4.66
Solid A4 i 108.20 1.6 109.27 4.34 14.77 5.44
Solid A 104.84 1.7 95.9 4.80 14.90 5.70
Solid As 136.00 2.53 175.9 4.89 16.07 5.75
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Figure (2)
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Figure 2 . Relation between seed yield of sesame and planting density

The relation between seed yield of sesame va-
rieties and planting density which follows the equa-
tion.

Y Shandaweel 3 (A) = 4.02—1.01 X - 0.23 X*
Y Toshka 1 (B) = 5.05— 1071 X — 0.34 X?
Y Giza 32 (C)=5.24-0.79 X~ 0.57 X *

Where: X = estimated 100% = Zero, 67% = 1 and
50% = 2 planting density.

According to the response of sesame seed
yield varieties/fad. to the decrease to planting den-
sity from 100% to 50%, Toshka 1 was the most
responsive, whereas, Giza 32 was the least re-
sponsive. This response amounted to 2.15 ardab /
fad. for Toshka 1 compared with only 0.27 ardab /
fad. for Giza 32. However Shandaweel 3 showed a
moderate response which amounted to 1.11 ardab
/ fad.

This differential response, clearly indicates that
Giza 32 with its high branches capsules, (2.53
branch / plant ) could compensate for the decrease
of plant population, whereas, Toshka 1 followed by
Shandaweel 3 varieties, (1.7 and 1.6 / plant, re-
spectively) could not as mach compensate for the
decrease of population and hence were more re-
sponsive to the decrease to planting density.

lll- Competitive relationships and yield advan-
tages

1. Land Equivalent Ratio (LER)

Data in Table (8) indicated that land equivalent
ratio LER showed considerable yield advantage
resulting from intercropping groundnut with the
three sesame varieties in the combined data of the
two seasons. The results also revealed that inter-
cropped groundnut with sesame varieties resulted
in decreased vyield of either crops. The resuits
cleared that yields advantage of sesame and
groundnut was affected by sesame varieties and
planting density of sesame. The highest vaiue of
RYS (0.91) was recorded by Giza32 and the high
sesame plant density whereas the lowest values
(0.52) was recorded by Toshka 1 and the low plant
density. While the highest value of RYg (0.79) was
recorded by intercropping with Toshka 1 and low
plant density and the lowest values (0.42) were
observed when intercropping with Giza 32 and
high plant density.

Land equivalent ratio (LER) values were
greater than one. it could be concluded that the
actual productivity was higher than the expected
productivity when groundnut was intercropped with
different the sesame varieties and planting densi-
ties. The highest LER values (1.41) was observed
due to intercropping groundnut with Toshka 1 cv
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Table 8. Effect of sesame varieties and planting density on competitive relationships and monetary advantage index in the combined

data of the two seasons
Relative yield Agg CR AYL 1A
variety | density | RY | RY | Total MAI
(S) (G) {S) | (G) (S G) Total (S) G Total
(S) { (G) | LER ) ( ©
S, 0.74 ) 052 ) 126 | +022 | -022 { 142 {1 0.70 | -0.261 | -0.478 | -0.739 | -156.6 | -191.2 | -347.8 1026.70
Ay S: 068|061 129 | +1.09 | -1.09 | 167 { 0.60 | +0.700 } +0.010 | +0.710 | +420.0 +4.0 +424.0 11493
S; 0541070} 124 { +165|-165| 1.54 | 0.65 | +0.612 | +0.054 | +0.666 | +367.2 | +21.6 +388.8 909.86

Mean 065061} 1.26 +0.350 | -0.138 | +0.212 | +210.2 | -55.2 +155.0 | 1028.62

Sy 089|052 | 141 | +0.37 | -0.37 | 1.71 | 0.58 | -0.114 | -0.483 | -0.597 | -68.4 -193.2 | -261.6 1598.75

Az S, 076 {065 | 141 {+1.06 {-1.06 | 1.75( 0.57 | +0.912 | +0.089 | +1.001 | +547.2 | +356 +582.8 | 1666.85

Ss 0.52 1079 1.31 | +161 | -1.61 | 1.32 { 0.76 | +0.311 | +0.181 | +0.492 | +186.6 | +72.4 +259.0 | 1314.40

Mean 0721065 | 1.37 +0.370 | -0.071 | +0.299 | +221.8 | -28.4 +208.4 | 1526.67

S1 091042 | 133 | +0.49 | -049 | 2.17 | 0.46 | -0.096 | -0.419 | -0.509 | -54.0 -167.6 | -221.6 1273.23

As S2 084|051 135 | +1.16 [ -1.16 | 247 | 0.41 | +1.096 | -0.155 | +0.941 | +6576 | -62.0 +595.6 | 1374.77

S3 0791058 | 1.37 | +1.71 171 1 272 1 0.36 ) +1.371 | -0.126 | +1.245 | +8226 | -50.4 +772.2 | 1364.00
Mean 0.84 1 0.50 | 1.35 +0.792 | -0.233 | +0.559 | +475.4 | -93.33 | +381.83 | 1337.333
Mean S 0.84 1 049 ] 1.33 177 { 058 | -0.155 | -0.460 | -0.615 | -93.0 | -184.00 | -277.00 | 1183.093

a
' S, 0.76 [ 059 | 1.35 1.96 | 0.53 | +0.903 | -0.01S | +0.884 | +541.8 | -7.47 | +534.33 | 1396.973
overa
Ss 062 1069 | 1.31 1.86 | 0.59 | +0.765 | +0.036 | +0.801 | +458.8 | +14.53 { +473.33 { 1101.90
S1=sesame 100% S,=sesame67% Si=sesame50% A;=Shandaweel3 A,=Toshka1 As;=Giza 32

sweses Um Bujddoioseju) Jnupunolss
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and with the high or medium planting density
(100% and 67%), while the lowest values (1.24)
was observed by cv Shandaweel 3 and low plant
density. These results are in agreement with those
obtained by Toaima et al (2004) and El-Sawy et
al (2006).

2. Aggressivity (Ag)

Data on the aggressivity revealed that values of
Ag for sesame were positive, whereas it was nega-
tive for groundnut. It means that sesame was the
dominant and the groundnut was the dominated.
Aggressivity values were increased with each de-
creased of sesame planting density (Table 8).
Similar results were observed by Gabr (1999) and
Toaima et al (2004).

3. Competitive ratio

Data on the competitive ratio to estimate the
exact degree of competition indicate that sesame
was more competition than groundnut under inter-
cropping condition indicating the dominance of
sesame whereas groundnut was dominated (Table
8). The results showed that degree of competition
was affected by sesame density. Competition ratio
of sesame was higher in the medium planting den-
sity (67%) and was reduced with low and high
plant density. While competition ratio of groundnut
was lowest when was intercropped with medium
planting density of sesame and was increased in
low and high density for Shandaweel 3 and Toshka
1 only.

4. Actual yield loss (AYL)

Similar trend to that of LER, Ag and CR was
also observed for AYL (Table 8). In particular, AYL
for the three sesame varieties was positive when
intercropped with groundnut, which indicates a
yield advantage for sesame, probably because of
the positive effect of groundnut on sesame when
grown in association while AYLgs was negative,
which indicates a yield disadvantage to groundnut.
Also, AYLs under low and medium plant density
were positive, which indicates vyield advantage for
sesame under low and medium plant density.
While AYLg under plant density were positive with
low plant density only which indicated yield advan-
tage for groundnut under low sesame density. The
partial AYL of sesame was greater than the partial
AYL of groundnut, it was due to sesame crop was
the dominant and groundnut was dominated crop.

Quantification of yield loss or gain due to associa-
tion with different varieties and plant density could
not be obtained through partial LER since partial
AYL shows the yield loss or gain by its sign and as
well as its value. Thus there was AYL for sesame
ranged from -0.096 to 0.261 when using high plant
density, indicating a yield loss from -9.6 to -26.1%
compared with its sole crop. While AYL for
groundnut ranged from -0.126 to -0.419 when
intercropping with Giza 32 and indicating a yield
loss of -12.6 to -41.9 %. Whereas, AYL for
groundnut in low and medium density of Shan-
daweel 3 and Toshka 1 ranged from +0.010 to
+0.181 to indicating increase in yield by +1.0 to
+18.1% compared with its sole crop. Total AYL,
also was positive when intercropping groundnut
with low or medium sesame planting density, which
indicates that this system was successful. Thus,
there was a gain of 88.4% in medium density and
80.1% in low density increase in yield of system.

5. Intercropping advantage (lA)

The IA, which is an indicator of the economic
feasibility of intercropping systems, indicated that
some advantages systems were positive when
using low or medium sesame planting density,
which indicates that these intercropping systems
had the highest economic advantage, whereas
system of groundnut with high planting density of
the three sesame varieties for Shandaweel 3 and
Toahka 1 and with Giza 32, which had negative
values, showed an economic disadvantage (Table
8). IA values of the three sesame varieties were
positive, indication a yield advantage for sesame
while A for groundnut were negative, indicating a
yield disadvantage for groundnut. IA total value
was positive under medium and low densities
which indicate that these intercropping systems
had the highest economic advantage.

6. Monetary advantage index (MAI)

Similar trend to that of A was observed for
monetary advantage index (MAIl). These values
were positive when intercropping groundnut with
the three sesame varieties under the three plant
densities (Table 8). The highest MAIl value
(1666.85) was observed when groundnut was
intercropped the medium planting density of To-
shka 1 fallowed by Giza 32 (1374.77). The lowest
value (909.86) was observed when it was inter-
cropped under the low plant density of Shan-
daweel 3. These results clear that using Toshka 1
had the highest values of MAl (1598.75). Whereas
Shandawee!l 3 recorded the low values (909.86).
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The results also showed that the medium plant
density of sesame recorded the high value MAI
(1396.973) which was reduced with the high and
the low planting density. These findings are in
agreement with the results of LER, Ag, CR and
AYL. Similarly, Ghosh (2004).

REFERENCES

Abd El-Zaher, Sh.R. Mohamed, Wafaa. Kh. and
S.E.A. Toaima (2007). Intercropping maize with
peanut under two plant distribution and three plant-
ing dates. Annals Agric. Sci. Moshtohor 45(2):
545-560.

Abdul-Galil, A.A.; O.E. Zeiton; A.Y. ElL-Bana
and S.A. Mwafy (2000 b). Effect of row spacing
and splitting of nitrogen on wheat under sandy soil
conditions. ll.Grain yield and inter - intra row com-
petition. Proc. 9™ Conf Agron., Minuflya Univ.,
Egypt, pp. 71-91.

Badran, M.S. (2002). Solid versus intercropping
sesame with groundnut at different sequences of
sowing dates. lll. competitive relations. Alex. J.
Agric. Res. 47(3): 31-39

Banik P. Banik. (1996). Evaiution of wheat (7riti-
cum aestivum) and legume intercropping under 1:1
and 2:1 row replacement series system, J.Agron
Crop Scl. 176: 289-294.

Banik P. Banik.; T. Sasmal, P.K. Ghosal and
D.K. Bagchi, (2000). Evaljuation of mustard (Bras-
sica compestris var. Toria) and legume intercrop-
ping under 1:1 and 2:1 row-repiacement series
gystem, J. Agron. Crop Scl. 185: 9-14.

Bhattl, I.H.; R. Ahmad.; J. Abdul.; M.S. Nazir
and T. Mahmood (2006). Competitive behavior of
component crops in different sesame- legume
intercropping systems. Int. J. Agric. & Biol. 8(2):
165-167.

Channabasavanna, A.S. and R.A. Setty (1992).
Response of sesame (Sesamum indicum L.) geno-
types to plant densities under summer conditions.
Indian J. Agron. 37(3): 601-602.

Chimanshette, T.G. and M.V. Dhoble (1992).
Effect sowing date and plant density on seed yield
of sesame (Sesamum indicum L) varieties. Indian.
J. Agron. 37(2): 280-282.

Delgado, M. and D.M. Yamonos. (1975). Yield
component of sesame (Sesamum indicum L.) un-
der different populations. Econ. Bot. 29(1): 68-78.
Dhoble, M.T.; T.G. Chimanshette and V.D.
Sondge (1993). Appraisal of yield- plant density
relation in rainy — season sesame (Sesamum indi-
cum L.) on vartisols. Indian J. Agric. Sci. 63(3):
157-159.

El-Mihi, M.A,; AS. El-Gamel; M.A.. Ei-Masry
and A.S. Kamel (1990). Growth and yield of ses-
ame and groundnut in monocuiture and associa-
tion under different patterns and plant spacing.
Proc. 4™ Conf. Agron., Cairo, 15-16 Sept., 11:
571-580.

El-Sawy, W.A.; M.G.M. El-Baz and S.E.A.Toaima
(2006). Response of two peanut varieties fo inter- .
cropping with sunflower under different sunflower
sowing dates. Egypt. J. Appl. Sci, 21(3): 193-210.
El-Serogy, S.T.; M.A. El-Emam and W.A.L. So-
rour (1997). The performance of two sesame va-
rieties under different sowing methods in two loca-
tions- Annals Agric. Sci.; Ain Shams, Univ.
Cairo, 42(2): 335- 364.

Gabr, E.M.A. (1999). Effect of preceding winter
crops and intercropping patterns on maize and
peanut in newly reclaimed soils. J. Agric. Sci.
Mansoura Univ., 24(11): 6333-6347.

Ghosh, D.C. and A.K. Patra (1994). Effect of plant
density and fertility levels on productivity and eco-
nomics of summer sesame (Sesame indium). In-
dian J. Agron. 39(1): 71-75.

Ghosh, P.K. (2004). Growth yield, competition
and economics of groundnut / cereal fodder inter-
cropping systems in the semi-arid tropics of India.
Field Crops Res. 88: 227-237.

Ghungarde, S.R.; D.A. Charan; U.N. Alse.; G.V.
Yeagaonkar and V.N. Pangarkar. (1992). Effect
of plant density and variety on yield of sesame
(Sesamum indicum). Indian J. Agron. 37(2): 385-
386.

Mc-Gilichrist, C.A. (1960). Analysis and competi-
tion experiments. Blometrics, 21: 975-985.
MSTAT (1986). A Microcomputer-Program of the
Design Management and Analysis of Agronomic
Research Experiments. Michigan State Univ.
US.A.

Rahnama, A. and A. Bakhshandeh (2006). De-
termination of optimum row-spacing and plant
density for unbranched sesame in Khuzestan prov-
ince. J. Agric. Sci. Technol 8: 25-33.

Salame, N.F.; W.M. Bebawl and H.K. Saad
(1981). Morphological and correlation studies in
peanut. Agric. Res. Rev., §9: 185-200.

Sarkar, R.K. and S.R. Sanyal (2000). Production
potential and economic feasibility of sesame
(Sesamum Indicum L.) — based intercropping sys-
tem with pulse and oil seed crops on rice fallow
land. Indian J. Agron. 45(3): 5§45-550.

Sherif, Sahar. A.; A.A. Zohary and Ibrahim, Sa-
har. T. (2005). Effect of planting dates and densi-
ties of maize intercropping with groundnut on
growth, yield and yield components of both crops.

Arab Univ. J. Agric. Scl., 16(2), 2008



374 Abou-Kerisha; Gadallah and Mohamdain

Arab, Univ. J. Agric. Sci.,, Ain Shams Univ.,
Cairo, 13(3): 771-791.

Snedecor, G.W. and W.G. Cochran (1988). Sta-
tisical Methods 7'" Ed. lowa State Univ. Press,
Ames,. lowa, U.S.A.

Toaima, S.E.A.; R.A. Atalla and W.A. El-Sawy
(2004). Respose of some peanut genotypes to
intercropping with sesame in relation to yield and
yield components. Annals Agric. Sci. Moshtohor
42(3): 903-916.

Willey, R.W. (1979). Intercropping its importance
and research needs. part 1: competition and yield
advantages. Field Crops Abst., 32: 1-10.

Willey, RW. and S$.0. Osiru (1972). Studies on
mixture of maize and beans (Phasolus vulgaris)
with particular reference to plant populations. J.
Agric. Sci. Camb. 79: 519-529.

Willey, RW. and M.R. Rao. {1980). Competitive
ratio for quantifying competition between inter-
crops. Exp. Agric. 16: 117-125.

Arab Univ. J. Agric. Sci., 16(2), 2008



Ayl clzalall et dlsa

o)) py—tal

b AN ¢ uans (e :\.:.Ala

Yoo A YVYo—Yeo§ ‘(") RRT c(\").\.\eﬂ

dabise Al UGS cnd aucend) cilinal Gy Jraaill 3 sl Jsdl) Alaciad

[YA]

"omtana Bl Guise Jielend — A e e cdl ) - A8 ol Gaued o e
oa = 3l — e 3 Sisaall 3S e — Alial) Spataall Gigay agra — sl (A aud )

¥ sl (3% Y4,00 5 ¥V,0) 5 ¥y,
Coomgil (el o prpeatll diladlly (S0
o po—andl Gilial Juals mlisl Liaf bl
O el Y 53 Chlia 1Sy, Jresdll Als
Jsh 3 () S8, ¥ disail) s AW Giliall
Sl o V¥ gasl 2ae t)éSI\ 2ae g Cilaill
Jmala Gt LS v il Jealay bl Juola g
(%) + +) Ailall A5l DEUSH 3 awanll olail
O sl 8% VY00 5 £4,4F laig
3 YOAT L LA awgall (3% AYY Y€
NS e el e pasaaall Jdatll 8% YY,04
Gy v el 3l dia asialy ddaw gl 28BS
Jodll Jals Sy 4 das iyl ¥ ales
pandl AgLall AESH Galiss) ae |yeS o gl
oY) Cpia VW e ) SN Calia Cuad
a— Janall 33 ol Jsil Alelas Cidac ¢ aanl
el Lagiiall Aptal A0S cas Y Sl Cala
Aliaall 320 ClS 5 Y, 6 YT ol Jasa
Jama (S5 « VI A0 DL s Jidag OAY A
YY 5m Chia e Jaendll Aot Jualall b 6l
ey VY E0 + Ulle dcasdiall dplall A8US)
o pandl aa Joadl (Ao guall Jaill dlalaa
e ¢3Sy Uaw giall Aslill ASUSIL Y (S

Ol seanall AU Lay sy (i seanall

Jrsand Cigan Aana (b Ollia iy ja5 el
Gia I el o3 il (z s s Adailas)
il Lol Tad 520 Yoo 5 Y0 i 0 e gall
st punandl Gl cal Gy Jaasill il sl
S ol Sar L) ABe 4 dgliae 4nly WS
* O sl
o~ 3aal 3 e didiall pdadll areral aasiiud
¥ disaid el Cilial cie jgy vl Se SO0
iy Al adaill (8 Y'Y By ) S5
% ov, %Y, %Yo oy dnlall A0S cae
Ev o ¥ o Yo jeall e cilibie SO0 CulSy
c A ad) Al 8 sl Gl (sl e
J—S (A (il Jmanddl) Hasdl Jaill g 555
poanll UL e )+ (Aalad) ASGSY) Lo ghadl)
Sl e g dadll o, AW Al e
Cliia W aea G Al Al comal adly Ay jaall
Genily 6831 a8 Sl Jsall A g aall
Galialyl ISy ¢ sasdall Aot Al jlia Sl
ranilly 41 jliay Y'Y 5 us Ciay Jranill die S
Joill 4 oSy dualall 5l v 5 a Y GluaYl
vl CilicaY Al ABBSIL L sina (310 gud)
gl BB Jeadd) ol Jsill Jealadl 35
Jsill Jaala e (%0+) amaudl (o dinidic
i (%) +r ) Alle QS Jasddl (sl

B0 Oumi gy J—S 55 3.1 1pad
Julad e i daaf ald





