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ABSTRACT

Two {field experiments werc conducted at
Nubaria Agric. Res. Station during 2003 and 2004
seasons. The objective of this investigation aimed
to study the effect of irrigation intervals (irrigation
every 14 and 28 days) and six intercropping pat-
terns: (1) Pure stand of soybean (sown in hills 10
cm distance apart on cach side of the ridge and
thinned at two plants/hill). (2) Pure stand of sun-
flower (sown in hills 30 cm distance on side of the
ridge and thinned at one plant/hill). (3) Soybean
sown on one side of the ridge and sunflower sown
on the other side of the ridge (100% soy-
bean+-100% sunflower). (4) Soybean sown in 2:2
rows with sunflower. (5) Soybeah sown in 2:4
rows with sunflower. (6) Soybean sown in 4:2
rows with sunflower on yield and its components
of both crops, as well as the competitive relation-
ships. A split plot in complete randomize design
with four replicates was used. The results indi-
cated that Irrigation intervals had significant cf-
fects on soybean plant height,
pods/plant, secd yield/fad. and sced oil percentage
of soybean plants. Intercropping patterns had sig-
nificant effects on all studied traits, except oil and
protein content percentages in the two seasons.
The highest seed yield/fad. was obtained by irriga-
tion every 14 days and sowing soybean in pure
stand. Pure stand gave higher seed yicld of soy-
bean than that of all intercropping patterns. Irriga-
tion intervals had significant effects on sunflower
plant height, number of leaves/plant, seed
yield/plant and seed yield/fad. of sunflower plants
in the two seasons. Also, intercropping patterns
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number of

had significant effects on all studied traits in the
two seasons. Pure stand of sunflower gave higher
seed yield/fad. than all intercropping patterns. The
highest sced yields of sunflower and soybean were
obtained by irrigation cvery 14 days and pure
stands in the two seasons. The results indicated
that land equivalent ratios (LER) of soybean and
sunflower values were more than one. Moreover,
it could be concluded that soybean and sunflower
sown at pure stands with irrigation every 14 days
can be recommended for raising soybean and sun-
flower productivity as compared with all inter-
cropping patterns under the condition of Nubaria
region. Also, sunflower was always the dominant
crop, wliereas soybean was dominated.

INTRODUCTION

Intercropping is a cultivation practices to in-
crease the productivity per unit area. Soybean and
sunflower crops are commonly suggested as desir-
able intercrop species because of their different
growth habits and sowing spacing which allow
full utilization of the environment with minimum
competition for light. Garcia and Pinchinat
(1976) found that intercropped planting as (100%
maize + 50% soybecan and 100% soybean + 50%
maize) did not reduce crop yield (maize and soy-
bean yields), but planting as (100% soybean +
100% maize) recorded the highest maize and soy-
bean yiclds. Beets (1977) reported that intercrop-
ping maize with soybecan in different arrange-
ments, i.c. 100% -+ 0%, 75% -+ 25%, 50% - 50%,
25% + 75% and 0% + 100% of maize : soybean
reduced the grain and seed yields of both crops.
Moallem (1979) noted that soybean yield was
0.58 t/ha when intercropped with maize. Mohta
and Rde (1980) found that sced yicld of soybean,
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when intercropped, was less than that as a solid
crop. The combined seed-grain yield of the two
crops in the intercrop was morc than the individual
components. Tetiokagho (1988) found that soy-
bean yicld decrcased with the incrcase of maize
density. Galal and Metwally (1982) mentioned
that intercropping corn and soybean reduced seed
yield by 40% less than under monoculture. Um-
rani et al (1987) showed that intercropping sun-
flower and pigeonpea at 2:1 row ratio gave highest
seed yield and land equivalent ratio. Abdel-
Gawad er al (1989a) found that highest soybecan
secd yicld/fad. was obtained by planting sunflower
with soybean at 30 cm ridge width with 3:3 inter-
cropping pattern. Abdel-Gawad e¢f al (1989b& ¢),
Ujjinaiah ef al (1990) and Dhingra er al (1991)
found that maize gave higher yield in intercrop.
Average yield of maize over 4 years was highest
(3.69 t/ha) when grown in alternale row \vith
mungbcan. Pal ef al (1991) found that sced yiclds
of sunflower and soybean were reduced by inter-
cropping with grain sorghum. Gode and Bobde
(1993) found that sced yield of soybean was 1.66
t/ha when grown alone and 0.35-0.58 t/ha when
intercropped with sorghum. Varughese and
Iruthayaraj (1996) showed that grain yield of
maize was unaffected by cropping system, except
in Kharif (monsoon) of 1989 when it was highest
with intercropping at 2:2 row ratio. Asscy ¢f al
(1983) found that increasing the cropped soybean
density from 40 to 120 thousand plants/fad. did
not reflect any significant difference respecting
land equivalent ratio and aggressivity of maize and
soybean. Shafshak er al (1986) found that land
equivalent ratio (L.ILR) incrcased with increasing
plant density by intercropping sunflower ‘with
soybean. Zamar and Giastiani (1997) found that
land equivalent ratio reached 1.09 and 1.11 in the
1 and 2™ years, respectively. Nagavani er al
(1997) found that sunflower seed yield was high-
est (2329 kg/ha) from irrigation at 1.0 irrigation
water : cumulative pan cvaporation and applica-
tion of 100 kg N. Rajashckhier and Reddy (1997)
showed that seed yield of sunflower was lowest
with basin irrigation and highest with irrigation to
broad beds and furrows. Shahid Rafiq et al
(1998) found that seed yicld, sced oil contents and
values of yield components of sunflower were
highest with 8 irrigations at 7 day intervals be-
tween 14 and 63 days afler sowing, Chavan er al
(1998) lound that irrigation cvery 10 days (o crop
sown on 31 January produced the highest soybcan
seed yield of 2.17 t/ha. Deolankar and Mogal
(1998) noticed that seed yicld of soybcan was

highest with 37.5: 75 kg N : P,Os (1.98 t/ha) and
was similar with irrigation at cumulative pan
evaporation (CPE) of 75 (1.84 t/ha) or 100 mm
(1.74 t/ha) or at critical growth stages (1.75 t/ha)
which was significantly higher than irrigation at
CPE of 125 mm (1.6 t/ha). Fernandes ef al (1998)
found that the treatments with the greatest fre-
quency of irrigation and a depletion of 45% of
available water showed highest grain yield. The
greatest water use by soybeans was in the treat-
ments that presented the smallest interval between
irrigations. Waills er a/ (1997) found that deep
tillage or the use of permancent beds did not affect
soybean yicld. Also, the combination of disc
ploughing and furrow irrigation was successful,
Yadav and Kumar (1998) noticed that intercrop-
ping mulberries with soybeans or V. radiate pro-
duced 40% higher overall yiclds and tlte best eco-
nomic returns were obtained by growing crops in a
1:2 arrangement, e, 2 rows of mulberries be-
tween rows ol soybeans or I radiate,

Thus, this work was designated to study the
clfect of irrigation intervals and intcrcropping sys-
tems on yield and its attributes, seed oil and seed
protein of soybean and sunflower seeds and the
competitive relations of the two crops at the newly
reclaimed land of Nubaria region.

MATERIALS AND METHODS

Two ficld experiments were carried out at
Nubaria Agric. Res. Station during the two suc-
cessive growing scasons of 2003 and 2004. The
major objective of this study was to investigate the
cffect of two irrigation intervals and six planting
patterns on yicld and its components, sced oil con-
tent, sced protein content of soybean and sun-
flower plant and their competitive relations.

Each cxperiment included 12 treatments which
were the combination between six planting pat-
terns and two irrigation interval treatiments.

A. The irrigation interval treatments were as fol-
tows:

. Irrigation every 14 days.

2. lrrigation every 28 days.

B. The planting patterns were as follows:

1. Soybean was sown on one side of the ridge
in hills 10 cm apart and thinned at two
plants/hill and sunflower was sown on the
other side of the ridge (100% soybean -
100%6 sunflower).

2. Soybean was sown at 2:2 rows ratio with
sunflower.

3.Soybean was sown at 2:4 rows ratio with
sunflower,
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4.Soybean was sown at 4:2 rows ratio with
sunflower.

5. Soybean in solid stand was sown in hills 10
cm apart and thinned at two plants/hill as
the monoculture checks.

6. Sunflower in solid stand was sown in hills
30 cm apart on one side of the ridge.

Soil samples were collected from the experi-
mental site for mechanical and chemical analysis.
Results of the analysis are presented in Table (1).

A split plot in complete randomized block de-
sign with four replications was used. The two irri-
gation interval treatments occupicd the main plots.
The six planting patterns were arranged randomly
in the sub-plots. The plot arca was 19.2 m* and
included eight ridges 60 cm apart each 4 m lenth.
Majac sunflower variety and Crawford as carly
soybean cultivar from IV Group was used. Soy-
bean was sown on May 25" in the first scason and
on May 30™ in the second scason. Whercas, sun-
Mower was sown in June 16" in the first scason
and on June 22™ in the sccond scason. Soybean
seeds were mixed at sowing with the recom-
mended soybean inoculation. Plants were thinned
to two plants/hill. Also, sunflower was thinned to
one plant/hill after 18 days from sowing. Other
cultural practices were carried out as recom-
mended.

Table 1. Mechanical and chemical analyses of the
soil at the experimenta] site

Scasons
Soil propertics
2003 2004
Soil particles (%)
Sand 52.9 533
Silt 21.8 20.8
Clay 253 25.9
Soil texture Sand clay Sand clay
loam loam
Chemical analysis
Total N (%) 0.046 0.051
Available N (ppm) 26.30 26.60
Available P (ppm) 9.68 8.40
Available K (ppm) 425.0 403.0
pll 8.2 8.1
I2.C. (mmhos/cm) 2.21 1.95
O.M. (%) 0.16 0.18
CaCO, (%) 22.9 22.5

At harvest, 10 plants were randomly sclected
from the middle ridges of each plot of soybean
plants to measure plant height (em), number of
pods/plant,  100-sced  weight  (g) and  sced
yield/plant (g). Sced yield per faddan was esti-

-mated {rom the whole plot. Also, at harvest, 10

plants were randomly taken from the middle
ridges of each plot of sunflower plants to measure
plant height (cm), number of leaves/plant, stem
diameter (cm), head diameter (cm), 100-seed
weight (g) and seed yield/plant (g). Seed yield per
faddan was cstimated from the whole plot. Oil
content of soybean and sunflower sceds was de-
termined by Soxhlet apparatus on dry weight basis
as described by Sorenson (1947). Protein content
was determined as total nitrogen by micro-
Kjeldahl method according to ALO.A.C. (1970),
then ultiplied by 6.28 (Tripathi er al 1971) to ob-
tain protein content in soybean scads.

The following  competitive relations were  esti-
mated

1. Land equivalent ratio (LER): It was deter-
mined according to De Wit and Den Bergh
(1965) cquation as follows:
,,,,, L Sunflower = _Y5¢
yee yss
LER = L Soybean + L Sunflower

2. Relative crowding coefficient (RCC): It was
determined according to De Wit and Hall (1974)
cquation as follows:
Kab soybean = Mﬂfs_\n/‘i’l_
(yvee -yes) Zab
ysc x Zba

(yss - ysc) Zab
RCC = Kab x Kba

Kba sunflower =

3. Agpressivity (A): It was determined according
to McGilchrist (1965) formula as follows:

ACS = __ Y¢S . yse
yeex Zab  yss x Zba
ASC= __yse e

ysyx Zba  yce x Zab
where
yes = intercrop yicld of soybean in combina-
tion with sunflower
yce = pure stand yield of soybean
ysc = intercrop yield of sunflower in combina-
tion with soybean
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yss = pure stand yield of sunflower

Zba = sown proportion of species b (in combi-
nation with a)

Zab = sown proportion of species a (in combi-
nation with b)

ACS = aggressivity of soybean

ASC = aggressivity of sunflower

The collected data were statistically analyzed
according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION
A. Soybean !
1. Effect of irrigation intervals

The results presented in Tables (2 and 3) indi-
cated that irrigation intervals had significant ef-
feets on plant height, number of pods/plant, seed
yield/fad. and sced oil percentage in the two sca-
sons, whereas, the cffect on 100 sceds weight,
seed yicld/plant and seed protein percentage was
not significant. These results revealed that irriga-
tion every 14 days gave higher values for all stud-
ied traits.

Higher values for plant height, number of
pods/plant, seed yield/fad. and sced oil content
were obtained from irrigation every 14 days com-
pared to irrigation every 28 days in both seasons.
Soybean yields of the 14 days irrigation interval
were 11.7 and 20% higher than those of the 28
days interval for the 1* and 2™ growing seasons,
respectively. The significant yicld reduction could
be due to water stress during the long interval be-
tween irrigations. Similar results were reported by
Chavan et al (1998), Deolankar and Mogal
(1998), Fernandes ef al (1998) and Willis et al
(1998). -

2. Effect of intercropping patterns

The results presented in Tables (2 and 3) indi-
cated that intercropping patterns had significant
effects on plant height, number of pods/plant, 100-
seed weight, seed yield/plant and seed yield/fad. in
the two seasons. The pure stand gave the highest
values for all studied traits as compared to the
intercropping patterns, except in cases of oil and
protein percentages in the two growing scason.
The obtained results could be due to higher com-
petition between soybcan and sunflower for light,
water and nutrition elements.

The results presetited in Table (2) indicated
that significant differences were found for plant
height and seed yield/fad. when soybean was sown
on one side of the ridge and sunflower on the other
side (100% soybean -+ 100% sunflower) and 2:4
rows ol soybean and  sunflower, respectively,
Also, significant differences were found when
soybean was sown on one side of the ridge and
sunflower on the other side (100% soybean +
100% sunflower) and 2:2 rows (soybean : sun-
flower) for plant height in the two seasons. Similar
results were also reported by Asscy er al (1983),
Abdecl-Gawad ef al (1989b) and Dhingra er al
(1991).

The data also showed significant differences
between pure stand and all intercropping patterns
for number of pods/plant, 100-seed weight and
seed yield/plant. Whereas, no significant effect
was obscerved among all intercropping patterns on
seed oil and seed protein pereentages.

The results presented in "Table (3) showed that
intercropping patterns had significant effect on
seed yield/fad. and insignificant effect on oil and
protein content in the two seasons. The pure stand
gave higher yicld than that of intercropping pat-
terns in the two seasons. It was clear that sowing 4
rows soybecan : 2 rows sunflower gave the highest
yield compared to other intercropping patterns.
The obtained results could be due to higher com-
petition between soybean and sunflower for light,
water and nutrition elements. The obtained yields
were higher 97.7, 35.9 and 16.2% in the first sea-
son and 98.0, 37.5 and 20.4% in the second season
than average sced yield/fad. of the 2:4, 2:2 and
100% 1 100% intercropping palterns, respectively.
Similar results were also reported by Zamar and
Giambastiani (1997), Assey et al (1983), Umrani
ef al (1987) and Abdel-Gawad er al (1989D).

3. Interaction effects

The results presented in Tables (4 and 5) re-
vealed that the interaction between irrigation in-
tervals and intercropping patterns had significant
effects on plant height, number of pods/plant, seed
yield/plant and seed yield/fad. in the two seasons.

The highest seed yield/fad. was obtained by ir-
rigated soybean pure stand cvery 14 or 28 days in
the two scasons. The highest values of plant
height, number of pods/plant, seed yield/plant and
seed yicld/fad. were obtained by soybean pure
stand with irrigation every 14 days in both sea-
sons. ‘The obtained results may be due to higher
competition between soybean and sunflower for
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Table 2. Mcan values of plant height, number of pods/plant, 100-seed weight and seed yield/plant
of soybean plants as affected by irrigation intervals and intercropping patterns in 2003
and 2004 seasons

Plant height Number of pods l()()'_SCCd Sced yield
T /plant weight /plant
I'reatments (cm) ple o "

2003 2004 | -2003 2004 .1 2003 2004 2003 2004

L 77.25 | 78.01 35.53 37.28 17.45 17.90 7.75 7.62

1P 72.16 | 7100 | 30.52 30.52 17.25 16.89 6.98 7.13
LS Daos p AN 494 3L 432 NS NS J NS | NS
Intercropping patterns
100% + 100% 59.65 | 62.75 | 28.46 | 2834 | 1644 16.76 6.42 6.23 .

2:2 7520 | 75.47 | 27.65 28.66 17.27 17.43 6.56 6.29
2:4 69.62 | 72775 | 27.70 27.63 17.18 17.30 6.36 6.18
4:2 67.60 | 67.55 | 28.39 29.45 17.08 17.16 6.18 6.98
Pure stand 96.43 1 94.00 | 52.93 55.22 17.99 18.32 1131 11.20
L.S.Dyg s 7.78 9.32 6.03 8.39 0.95 1.03 2.93 2.76

1,4 = irrigation cvery 14 days.
I5 = irrigation cvery 28 days.

Table 3. Mean values of seed yicld/faddan, seed oil percentage and seed protein percentage
of soybean plants as affected by irrigation intervals and intercropping patterns in
2003 and 2004 seasons

Scc}d yield Sced oil Sced protein
Treat /faddan (%) %)
reatments - (kg) ,/ G
2003 2004 2003 2004 2003 2004
T4 783.52 735.76 19.30 19.18 39.86 40.02
Iog 701.50 623.60 18.07 18.07 38.97 39.38
L.S.Dg 95 46.34 66.73 0.56 0.66 NS NS
Intercropping systems :

100% 4 100% 710.75 636.00 18.32 18.44 39.05 39.89
2:2 607.75 556.95 19.26 18.51 39.58 39.22
2:4 417.85 386.85 18.96 18.74 39.06 39.19
4:2 825.90 765.90 18.01 18.38 39.99 39.94

Pure stand 1150.30 1 1052.70 18.78 19.04 39.39 40.25
1..S.Dyos 83.68 | 91.39 NS NS NS NS

T4 = irrigation cvery 14 days.
I,g = irrigation cvery 28 days.
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Table 4. Average plant height, number of pods/plant and seed yield/plant of soybean plants
as affected by the interaction between irrigation intervals and intercropping pat-
terns in 2003 and 2004 seasons

Plant height Number of SCC(],}”CM
Irrigation Intereropping, (cm) pods/plant /plant
interval systenis (g)
2003 2004 2003 2004 2003 2004
100%+100% 60.14 | 63.28 | 3059 | 31.75 6.83 6.32
2:2 77.13 | 80.17 | 32.17 | 30.19 6.82 6.41
T4 2:4 70,12 | 75.66 | 30.01 29.80 6.51 6.35
4:2 66.73 | 70.19 | 28.17 | 30.73 6.17 6.99
Pure stand 102.13 | 100.77 | 56.73 | 63.91 12.45 12.05
100%+100% 59.17 | 62.23 |} 2633 | 2533 6.01 6.14
2:2 73.28 | 70.78 | 23.14 | 27.13 6.31 6.18
P 2:4 69.13 [ 6985 | 2539 | 2546 6.21 6.01
4:2 68.47 | 6491 28.62 | 28.17 6.20 6.98
Pure stand 90.74 | 8723 | 49.13 | 46.53 10.17 10.35
11.94 |, 13.85 9.50 11.29 345 3.68
L-S-D().OS

Table 5. Average sced yicld/faddan of soybean plants as affected by interac-
tion between irrigation intervals and intercropping patterns in 2003
and 2004 seasons ’

Seed yield/faddan
Irrigation interval | Intercropping systems (kg)
‘ 2003 2004
100%4-100% 751.10 681.70
2:2 614.70 613.00
I 2:4 430.60 423.60
4:2 870.90 839.90
Purc stand 1250.30 1120.60
100%+100% 750.40 590.30
2:2 600.80 500.90
Ins 2:4 405.10 350.10
4:2 780.90 691.90
Purc ‘st:\nd 1050.30 984.80
L.S.Dyos 114.95 123.39
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light, water and nutritive elements in both seasons.
it is clear from Tables (4 and 5) data that differ-
ences between the intercropping patterns (100%
soybean : 100% sunflower), (2:2), (2:4) and (4:2)
on number of pods/plant, 100 sccds weight and
sced yicld/plant were not significant in both sca-
sons under the two irrigation intervals, The ob-
tained results may be due to higher competition
between soybean and sunflower for light, water
and nutritive elements in both seasons. Similar
results were reported by Chavan ef al (1998),
Deolankar and Mogal (1998) and Shahid Rafiq
ef al (1998).

In respect to the significant effect of this inter-
action on sced yield/fad., results showed no, sig-
nificant differences among the following two
intercropping patterns 100% soybean : 100% sun-
flower and the 4:2 under the 28 days irrigation
interval but this was not the case with the 14 days
irrigation interval,

B. Sunflower
1. Effect of irrigation intervals

The results presented in Tables (6 and 7) indi-
cated that irrigation intervals had significant ef-
feets on plant height, number of leaves/plant, sced
yicld/plant and sced yicld/fad. in the two scasons.
Results revealed that irrigation every 14 days gave
higher values of plant height, number of leaves/
plant, seed yield/plant and seed yicld/fad. in the
two seasons. Whereas, no significant cffect was
found in casecs of stem diameter, head diameter,
100-sced weight and seed oil pereentage in the
two scasons. The resulted sced yields/lad. from
irrigation every 14 days interval were 26.7 and
19.2% higher than seed yield/fad. of the 28 days
interval in the first and second seasons, respec-
tively. Similar results were reported by Nagavani
et al (1997), Rajashcekher and Reddy (1997) and
Shahid Rafiq e¢f al (1998).

2. Effect of intercropping patterns

The results presented in Tables (6 and 7)
showed that ali studied traits were significantly
affected by the intercropping patterns in the two
seasons. The pure stand gave the highest valucs
for all studicd traits comparced to the intercropping
patterns in the two seasons.

The results showed no significant effects
among almost intercropping patterns on plant
height, number of leaves/plant, stem diameter,

head diameter, 100-seed weight and seed
yield/plant in the two seasons. The pure stand
gave the highest value of plant height, number of
leaves/plant, stem and head diameters, 100-seed
weight, sced yield/plant and seed yield/fad. as
compared to the intereropping, patterns in both
seasons. These increases could be due to the com-
petition between soybean and sunflower plants on
light, water and nutritive elements,

It was clear from Table (7) that seed yield/fad.
of pure stand recorded the highest values and there
were signilicant differences between pure stand
and all intercropping patterns in the two seasons.
Also, there were significant differences among all
intercropping patterns. in the two seasons. More-
over, significant effect of intercropping patterns on
oil percentage was found in the two growing sea-
son.

Similar results were reported by Garcia and
Pinchinat (1976), Assey ef al (1983), Umrani ef
al (1987), Abdel-Gawad ¢t al (1989a) and Va-
rughese and hruthayaraj (1996).

3. Interaction effect

Results in Tables (8 and 9) revealed that the
interaction between irrigation intervals and inter-
cropping patterns had significant effects on all
studicd traits, except the stem and head diameters
and oil sced percentages in the two seasons. The
highest seed yield/fad. was obtained by sowing
sunflower in pure stand and irrigated every 14
days. Results showed that the seed yield/fad. of
the two intercropping patierns, i.e., 100% soybean
b100%% - sunfower and the 2:2 were not the same
under the two irrigation intervals. The highest val-
ucs of plant height, number of leaves/plant, 100-
seed weight and seed yield/plant were obtained by
sowing sunflower in pure stand and irrigated every
14 days in both seasons. The obtained results may
be due to higher competition between soybean and
sunfower for light, water and nutritive elements in
both scasons, Similar results were reported by
Abdcl-Gawad erf al (1989b) and Dhingra et al
(1991).

C. Competitive relations
1. Land cquivalent ratio (LER)

Results presented in Table (10) show the ef-
fect of intercropping soybean with sunflower on
land equivalent ratio (LER). Land equivalent ratio
(LER) values were greater than one by intercrop-
ping soybean with sunflower in the two seasons.
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Table 6. Average plant height, number of leaves/plant, stem diameter and head diameter of sun-
flower plants as affected by irrigation intervals and intercropping patterns in 2003 and
2004 scasons

Plant . Stem Head
. Number ol . .
Treat ( height leaves/plant diameter diameter
reatments (cm) ) (cm) (cm)

2003 , 2004 2003 2004 2003 2004 2003 | 2004

Irrigation interval

I 165.78 174,19 | 24.86 | 25.95 2.07 1.99 18.98 | 17.96
P 154.60 15892 | 20,97 | 20.83 [.82 1.79 17.28 | 16.93
L.S. Dy s 8.39 10.77 2.18 3.95 NS NS NS NS

Intercropping patterns

100%+100% 154.71 160.27 19.48 | 20.87 1.78 1.66 16.73 ] 1541

2:2 159.23 165.57 | 20.93 | 22.98 1.87 1.81 17.55 | 16.53
2:4 161.82 169.35 23.50 | 23.29 1.97 1.93 18.59 | 18.53
4:2 154.90 161.22 | 21.44 | 21.77 | 1.87 1.75 16.74 | 16.12
Pure stand 170.31 176.38 | 29.22 | 27.55 2.24 2.29 21.04 |20.70
L.S.Dg s 13.76 14.02 6.79 5.02 0.27 0.46 3.85 2.11

Table 7. Average valucs of 100-sced weight, sced yield/plant, sced yield/fud. and secd oil content
of sunflower plants as affected by irrigation intervals and intercropping patterns in 2003
and 2004 scasons

100-sced Sced yield Sced yield Seed oil
weight /plant /faddan content
Treatiments () () (kg) (%)

2003 | 2004 2003 2004 2003 2004 {2003 2004

Irrigation interval

Iy 6.59 | 693 55.09 48.02 1686.74| 705.05 {40.82| 40.03
Ig 6.29 6.09 47.65 42.55 1541.88| 591.27 140.11] 39.96

L.S.Dy 05 NS NS 2.54 3.34 | 5729 | 49.36 NS NS

Intercropping patterns

100%+100% 520 | 5.70 47.13 39.98 ]520.501 568.93 [39.98| 40.12
2:2 6.06 | 6.20 49.45 43.87 [59L.11| 0640.70 |39.97| 40.01
2:4 6.79 | 698 51.41 47.03 {764.55| 714.55 (4041 39.76
4:2 597 | 6.17 47.43 40.37 37549 39496 [40.76| 40.43
Pure stand 8.17 | 7.44 61.46 55.15 1869.89| 906.58 41.21| 39.65
L.S.Dgos 1.13 1.03 5.18 7.44 16873 6436 {0.83 0.42
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Table 8. Average values of plant height, number of lecaves/plant, stem diameter and head diameter of
sunflower plants as affected by interaction between irrigation intervals and intercropping
systems in 2003 and 2004 scasons

l’l':\nl Number of Stem diameter lllc:\d .
Irrigation | Intercropping height feaves/plant (c) diameter
interval systems (em) ' (cm)
2003 2004 2003 | 2004 | 2003 | 2004 | 2003 | 2004
100%+100% | 160.31 | 169.31 | 20.33 | 22.6! 1.84 1.67 | 17.63 | 15.84
2:2 164.53 1 174.83 | 21.68 | 25.84 | 2.00 1.93 | 1836 | 16.75
14 2:4 167.78 17529 | 25.73 | 25.63 2.11 2.09 19.75 | 19.19
4:2 159.48 | 168,11 | 23.96 | 2378 | 1.96 1.87 | 16.83 | 16.48
Pure stand 176.84 | 183.45 | 32.61 | 31.92 | 245 | 2.39 | 2233 | 21.57
100%+100% | 149.11 | 151.24 | 18.64 | 19.13 | 1.73 1.65 | 15.83 | 14.99
2:2 153.94 | 156.32 | 20.18 | 20.12 | 1.75 1.70 | 16.75 | 16.32
P9 2:4 15586 | 163.42 | 21.27 | 20,06 | .84 1.77 | 17.44 | 17.87
4:2 150.32 154.33 18.93 19.76 1.78 .04 16.66 | 15.76
Pure stand 163.79 169.32 2584 | 23.19 2.03 2.19 19.76 | 19.84
L.S.Dgos 17.29 16.49 8.74 7.10 N.S N.S N.S N.S

Table 9. Average values of 100-sced weight, seed yicld/pl.zml, sced yicld/faddan and seed oil percent-
age of sunflower plants as affected by interaction between irrigation intervals and intercrop-

ping systems in 2003 and 2004 seasons

100-sced Sced yicld Sced yield . .
Trrigation | Intercropping, weight /plant /taddan SC(CSI{ ()“‘
inferval systems ) g W) B I
2003 | 2004 1 2003 2004 2003 2004 2003 2004
100%+100% | 5.17 | 6.12 | 49.51 | 40.31 | 590.31 620.56 39.78 | 39.85
2:2 6.12 | 6.53 | 52.13 | 46.76 | 680.29 693.14 | 40.18 | 40.18
T 2:4 6.93 | 7.64 | 55.76 | 49.32 | 812.75 778.96 41.65 | 39.75
4:2 6.01 6.33 | 51.30 | 42.56 | 400.79 432.45 40.87 | 40.19
Pure stand 8.73 i 8.05 { 66.78 | 61.18 | 949.57 | 1000.18 | 41.65 | 40.19
100%+100% | 5.23 | 5.19 | 44.75 | 39.65-| 450.70 517.31 40.18 | 40.39
2.2 6.01 | 599 | 406.78 | 40.98 | 501.94 588.27 | 39.76 | 39.85
I35 2:4 6.66 | 6.33 | 47.06 | 4475 | 616.35 680.33 39.18 | 39.78
4:2 594 ] 6.01 | 43.56 | 38.18 | 350.19 357.48 | 40.65 | 40.68
Pure stand 7.61 | 6.84 | 56.14 [ 49.12 | 790.22 812,99 | 40.78 | 39.11
1.S. Dy s 200 | 2,13 | 823 9.65 84.56 93.56 NS NS

Arab Univ. J. Agric. Sci., 16(1), 2008




80 Nawar

Table 10. Effect of irrigation intervals and intercropping patterns on land equivalent ratio (LLER),
relative crowding coelficient (RCC) and aggressivity of soybean and sunflower yields in

2003 and 2004 seasons

Irigadion | Nitrogen LIR RCC a A*"

intervals (kg/fcd.) 2003 2004
2003 2004 | 2003 | 2004 ASC ACS ASC ACS
100%+100% | 1.22 1.23 2.46 2.53 0.02 -0.02 0.02 -0.02
” 2:2 1.20 1.22 1.69 | 2.37 0.23 -0.23 0.14 -0.14
2:4 1.19 1.16 3.68 2.13 0.24 -0.24 0.02 -0.02
4:2 IRL 1.18 1.67 2.39 0.24 -0.24 0.19 -0.19
ean 1.18 1.20 2.37 2.35 0.18 -0.18 0.09 -0.09
100%+100% | 1.206 1.23 3.42 2.62 0.14 -0.14 0.04 -0.04
" 2:2 1.20 1.23 1.76 2.70 0.06 -0.06 0.21 -0.21
' 2:4 .16 119 2.22 2.87 0,01 -0.01t 0.17 -0.17
4:2 .18 .14 2.30 1.84 0.24 -0.24 0.28 -0.28
Mean 1.20 .20 2.42 2.51 0.11 -0.11 0.17 -0.17

It is clear that the actual productivity was higher
than expected productivity. Intercropping soybean
with sunflower (100% + 100%) and irrigation
every 28 days gave highest valuc of LER was
(1.22 and 1.23) in the two seasons, respectively as
compared to 4:2 ratio in the two seasons. These
results could be due to higher competition be-
tween soybean and sunflower for light, water and
nutritive clements. Similar results were reported
by Assey ef al (1983) and Abdel-Gawad ef al
(1989h).

f

2. Relative crowding cocfficient (RCC)

Results in Table (10) showed that relative
crowding coefficient for both crops, i.e., soybecan
and sunflower was larger than onc. The values of
RCC were greater when intercropping at 2:4 ratio
with irrigation cvery 14 days than at 4:2 ratio with
irrigation every 14 days (was 3.68) in the first sea-
son. The same table indicated that the highest
value of RCC was from (100% + 100%) ratio with
irrigation every 28 days (was 3.42) in the first sca-
son. Also, the highest value of RCC was from 2:4
ratio with irrigation cvery 28 days in the sccond
season. These results could be due to higher com-
petition between soybean and sunflower for light,
water and nutritive elements. Similar results werc
reported by Umrani (1987), Abdel-Gawad et al
(1989) and Varughese & Iruthayaraj (1996).

3. Aggressivity (Ag)

Data presented in Table (10) showed that ag-
gressivity values were larger than zero when inter-
cropping soybean with sunflower under irrigation
intervals with intercropping patterns. The highest
value of aggressivity was at 2:4 ratio (0.24). Also,
at 4:2 ratio with irrigation every 14 days, in the
first scason. Also, at 4.2 ratio with irrigation every
28 days in the two scasons soybecan was domi-
nated crop (negative values), whereas sunflower
was the dominant crop (positive values). These
results could be due to higher competition be-
tween soybean and sunflower plants on light, wa-
ter and nutritive elements. Similar results were
reported by Abdel-Gawad et al (1989¢), Dhingra
et al (1991) and Varughese & Iruthayaraj
(1996).
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