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ABSTRACT

Very little is known about the effects of relative sowing dates
of sesame and groundnut under intercropping together. Therefore,
the main objective of the present investigation was undertaken as an
effort to provide additional data about the effect of optimum sowing
date for sesame and groundnut when both intercropped together. So,
two sesame cultivars (G.25 and G.32) and a groundnut cultivar (G.5)
were sown solely or intercropped together on two sowing dates
April 15% and May 15%; for both crops. The experiments were iaid
out in a split plot design with four replicates. The two sesame
cultivars occupied the main plots, while, the six cropping treatments
i.e., two sole sesame treatments and four intercropping systems
( combination of two sowing dates for both crops ) were arranged in
the sub-plots.

The obtained results of sesame showed that G.32 surpassed
G.25 cultivar in seed yield /fed., seed yield /plant; in both seasons;
and number of capsules/plant, in the second season. On the other
hand G.25 cultivar was significantly superior than G.32 in number of
fruiting branches/plant in both seasons. At the same time, the two
cultivars didn’t significantly differ in the percentage of survived
plants and seed index in both seasons.

The intercropping tended two reduce all studied traits. The
early planting of sole sesame on April 15% significantly surpassed
late planting on May 15% in yield and yield components except for
the percentage of survived plants in both seasons and seed index in
the first season.

There was significant interaction between sesame cuitivars
and sowing dates of sole sesame plantings in number of fruiting
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branches/plant in both seasons. Also, the interaction between
sesame cultivars and intercropping systems was significant with
seed vield (kg/fed.), number of fruiting branches/plant in both
seasons and number of capsules/plant in the first season.

INTRODUCTION

In underdeveloped countries, where land is limited,
intercropping patterns may be a suitable way to increase the
productivity of land. Mohamad et al., (1986) showed that
intercropping system resulted in an increase in the total combined
yield. In this concern, many other researchers calculated the Land
Equivalent Ratio (LER) and stated that intercropping produced the
higher LER compared with solid planting (Galal et al. 1983; Badran
1988; Assey et al, 1992 ; Badran 1994 ; Abdel- Aal et.a/ 2000 and
Abdel- Aal eral 20000 ). Both sesame and groundnut are considered
as main suinmer crops in sandy scils in Egypt. Tiitercropping both
two crops is considered a convenient practice which may lead to
reduce labour peaks, minimize crop failure risk, reduce the adverse
effects of pests, provide higher returns and , finally, to replenish oil
crop production. '

The merits of intercropping sesame with groundnut have been
well referd to by Desal and Goyal (1980), Ahlawat er al. (1986),
Sharma and Mevsingh (1987), El-Mihi et al (1990), El-Khawaga et al.
(1992) Gabr et al. (1993) and Gabr (1998).

The proper sowing date for the two crops when both
intercropped together are considered as an important factor, among
the main factors, influencing the yield and yieid components. Gabr e?
al. (1993) stated that seeding sesame and groundnut at the same time,
had the best effect on growth and yield of sesame, whereas, delaying
seeding of sesame two weeks after planting groundnut had the worst
effect on growth and yield of sesame. They also found an increase of
12,90 and 7.04%; in yield of intercropred sesame with groundnut
seeded at the same time and those seeded one week later after
groundnut , respectively; over those seeded two weeks after
groundnut. The present study was undertaken as an effort to provide
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additional information about the effect of optimum sowing date for
sesame when intercropped with groundnut .

MATERIALS AND METHODS

Two field Experiments were carried out during the two
growing successive seasons of 2000 and 2001 at the Experimental
Farm of El-Bostan, Faculty of Agriculture, Damanhour, Alexandria
University. The main objective of the present study was to determine
the optimum sowing date for intercropping both sesame and
groundnut.

Sesame seeds were mixed with sand during sowing to better
seed distribution. Both intercropped sesame and groundnut crops
were seeded on the same ridge, spaced 60 cm apart. Sesame seeds
were sown on the southern side of the ridge, while groundnut seeds
occupied the other northern side.

The piant populations/fed. of sesame and groundnut were to
93333 and 70000 respectively. The two respective plant populations
were maintained through thinning sesame seedlings to two
plants/hill spaced 15 cm apart and groundnut in two plants / hill
spaced 20 cm apart .

Four intercropping patterns of the combination of April 15t
and May 15% sowing dates, for both crops were as follows:

1- Sesame and groundnut were simultaneously planted on the
same day, in mid April (5:Gy).

2- The two crops were simultaneously planted on the same
day, but in mid May (S:G).

3- Early planting of sesame, in mid April, was followed by
planting of groundnut in mid May ($:G5).

4- Early planting of groundnut, in mid April, was followed by
planting of sesame in raid May (52G1).
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- Moreover, two solely sesame treatments at each of the two
assigned planting dates , i.e., sole sesame in mid April (1) and sole
sesame in mid May (5.) used as controls.

The previous Six treatments were evaluated for two sesame
cultivars Giza 25 and Giza 32. The groundnut cultivar was Gizab5.

A split-plot design with four replications was performed. The
main plots were randomly devoted to the sesame cultivars, while the
eight intercropping treatments were randomly assigned to the sub-
plots. Each sub-plot consisted of six ridges with four meter long.

Nitrogen fertilizer was side-dressed at the rate of 45 kg N/fed.
as ammonium sulphate (20.6%N). One-third of the amount was
added at the first irrigation and the rest was applied at the second
irrigation in both solecropping and simultaneous intercropping.
while for the sequential intercropping treatments, in which the two
crops weic planted at two different dates, the firstapplication of
nitrogen fertilizer was added at sowing irrigation of the latest
planted crop, while the second dose was applied at the subsequent
irrigation. Phosphorus fertilizer, at a rate of 31 Kg P,0Os/fed. was
mixed with the soil before sowing, while potassium fertilizer, ai a
rate 24 Kg KxO/fed., was drilled among ridges before the second
irrigation.

All other cultural practices, recommended for El-Bostan
region, were applied for both crops. Ten guarded plants, were
randomly taken from each sub plot to determine the yield
components, i.e., % survived plants, no. of fruiting branches/plant.,
seed yield /plant (g) , weight of 1000 seeds (seed index) and no. of
capsules/plant , while the yield was recorded from all sub plot
guarded ridges and converted into kg/fed. The collected data were
statistically analyzed according to the procedure described by
Snedecor and Cochran (1967).

RESULTS AND DISCUSSION
1- Seed Yield /Fed.

Data presented in Tables (1 and 2) revealed that G.32 cultivar
significantly exceeded the other cultivar G.25 by 145.96 kg / fed. as an
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average of the two seasons. These results may be attributed to
genetic constitution.

. Sole vs. intercropped sesame comparison (C) revealed that
intercrcpping between sesame with groundnut significantly reduced
the yield of sesame in the first season by about 74.4 kg/fed. lower
than sole planting (Table2). These results might be due to the
intercompetition between sesame and groundnut for light
interception, water and nutrients. The present results are in
agreement with those recorded by Ahlwat ef al (1986), El-Mihi et al
(1990) and Gabr ef al. (1993)

April vs. May plantings of sole sesame (Cz) showed that the
early sowing on April 15 preduced significantly higher seed yield
per feddan than that at late planting on May 15 in both seasons
(Table2). Fayed (1974) stated that sowing sesame on April 15 or 30th
produced seed yield per hectare higher than that at the late planting
date on May 15%. Such effect may be attributed to that early sown
crop -get sufficient time for growth, before the productive phase set
in. Moreover, these results might be also due to, the variationin
photoperiod and total number of thermal units accumulated between
the time of planting and different physiological maturity (Daynard,
1972). The present results are also in general agreement also with
those recorded by (Weiss, 1971; Khidir, 1980; Shalaby er al 1981;
Chambi, 1988; Ali, 1994 and El-Serogy, 1998).

Regarding the group comparison (C3) among the
intercropping sesame with groundnut under different sowing
sequences, it could be shown that planting sesame on April 15t as
the same time as groundnut (51G1) or 30 days before groundnut
planting ($:1G2) gave significantly high seed yield compared with the
two other intercropping sowing sequences i.e.,(S:G1), in which
sesame was planted on May 15% one month after groundnut and
(52G2) planting sesame as the same time as groundnut on May 15t
(Table2). These results were in genera! agreement with those
obtained by Gabr er al. (1993) in Egypt, who stated that seeding
sesame and groundnut at the same time had the best effect on
growth end vyield of sesame, whereas, delaying the seeding of
sesame two week after planting groundnut had the worst effect on
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growth and vield of sesame. They also found an increase of 12.90 and
7.04% ; in yield of intercropped sesame with groundnut seeded at the
same time and those seeded one week later after groundnut ,
respectively; over those seeded two weeks after groundnut. The
interaction between the sesame cultivars and this group comparison,
(V x G3), was significant in both seasons (Tablel). As shown in Table
3 planting G.25 vainly, in April 15%, one month early before
groundnut (5:G2) tended to outyield the other cropping sequences;
While ; for G.32 cultivar, planting both crops together at the same
time early in April 15'h seemed to be the best cropping sequence.

2- Percentage of Survived Plants:

The means percentages of survived plants and their analysis
of variance were given in Tables 1 and 2. It is quite obvious, from
these data, that the two sesame cultivars were statistically similar.
The intercropping significantly decreased the number of plants per
feddan coinpared with sole cropping. The means of the two systemns
were 80.3 and 90.0%, as an average of both seasons, respectively. This
reduction in the stand of sesame due to intercropping system, may
be attributed to the great effect of competition between the two
component crops. Similar results were obtained by Badran (1988),
who found that intercropped maize with soybean significantly
decreased the number of maize plants at harvest compared with the
solid maize planting. Sowing date did not affect such trait in both
seasons

With respect to the group comparison (Cs), it is clear from
Table 2 that the lowest mean was obtained from the intercropping
pattern (S2Gi), in which the sesame sown 30-days after groundnut
planting. It seemed that this reduction in sesame stand was
attributed to the more competitive effect of groundnut when sown
one month earlier than sesame. Also, it seems that the irrigation of
groundnut , as a preceding crop, may enhance weed reproduction
which add more competitive effect on the late sown sesame; one
month later after groundnut .

3 — No. of Fruiting Branches/Plant:



Table 1. Mean squares for the analysis of variance of sesame seed yieid (kg/fed.) and yield .

components as affected by cultivars and cropping patterns in 2000 and 2001

sSeasons
Treit
S.0.V. df Seed yield (kg/fed.) % Survived pfants No. of fruiting branches/plar]t
e e 2000 2001 2000 2001 2000 2001
Replications 3. 29249.00 47914.46 1701.00 1002.5 4.03 5.49
Sesame cultivars (V) 1 173280.23* 353976.75* 48 00 533 80.08* 76.31*
Error »a» 3 11985.56 16497.47 587.89 | - .381.72 248 278
Cropping patterns (P) 5 79641.40** 66492 62 467.20* 536.8* 4.25% 4.43*
*Cy 1. 58954.59** 15965.04 1014.00* 1014.00* 2.04* 0.36
*:Cz 1 177030.66** | 49284.00* 16.00 144.00 9.00** 10.96**
™G, 3 54073.95** 89071.35* 435 33* 508.67* 341 361"
VxP 5 15907.33** 13066.2" $.00 453 2.81** 2.45*
V x Cy 1 1725.51 13737.74 5.00 267 0.60 0.01
VxC, 1 11502 .56 42436 16.00 4.00 5.76** 5.34*
VX Cy 3 99102, 70% 17056.35 6.00 5.33 2.57 2.3
Error “b» 30 3607.49 4268.78 161.11 172.44 0.18 0.24
(CV%) 13.03 12.94 15,48 15.45 16.96 19.49

" Cq= Sole vs. intercropped sesame plantings .

"*Cx = April vs. May planting of sole sesame .
"“C3 = Intercropped sesame with groundnut at different sequences of sowing dates .
*and ** are significant at 5 % and 1% levels, respectively .
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Table 1 (cont) : Mean squares for the analysis of variance of sesame seed yield (kg/fed.) and yield components as
affected by cultivars and cropping patterns in 2000 and 2001 seasons

S.0.V. df Seed yield/plant () Seed index No. of capsules/plant
2000 2001 2000 2001 2000 2001
Replications 3 13.08 24.96%* 1.10 1.31 127.43 175.81
Sesame cultivars (V) ] 58.70 44 474+ 0.18 0.57 1277.2%* 1737.61%*
Error “a” 3 1.26 0.47 0.26 0.48 29.06 19.37
Cropping patterns (P) 5 5.75%% 4.37%* 041* 0.38%** 1177.49** 1148.58**
'C, | 6.40%* 3.00* 0.03 0.02 284 28%% 568.43%*
" Ca | Q.42+ T.15%* 0.22 0.38 ** 1474,56** 1413.76%*
e, 3 4.28%* 3.88% 0.59* 0 .50%* 1376.21%* 1253.57%*
VxP 5 0.37 0.19 .01 0.03 15.33 5.03
Vx C, | 0.05 0.02 0.Cl 0.05 0.08 043
Vx G, l 0.56 0.17 0.003 0.0t 1.00 4.00
Vx C; 3 0.36 0.25 0.02 003 25.19%* 6.91
Error ' b” 30 0.39 0.44 0.16 0.06 6.58 20.52
(C.V%) 3.95 10.39 11.96 7.60 541 8.97

*Cy = Sole vs. intercropped sesame plantings
**C, = April vs. May planting of sole sesame
" C4 = Intercropped sesame with groundnut at different sequences of sowing dates
*and ** are significant at 5 % and 1% levels, respectively
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Table 2. Means of sesame yield (kg/fed.) and yield components as affected by cultivars,
sowing dates and cropping patterns in 2000 and 2001 seasons. '

cuitivars Comparisons among cropping patterns
Trait Sole vs. intercropped pg?lrlliln\;s;):ﬂs?:%e Intercropped sesame at different
rai 5eason i
‘ G.25 G.32 sesame (C1) sesame (C2) sequences of sowing dates (Ca) Mean
plgr?tlﬁug intercropping Sy Sz 516Gy S$,Gz 2G4 S,Go
Seod vield (kaffed 2000 408’9 b|521.1%| 5108° | 438.2° 615.8° | 405.4° | 508.4 | 5015 | 341.4 | 3936 |461.0
eed yie . -
yield (kg/fed.) 2001 419.23b 591.0° ] 530.9° 492.2: 5864° | 4754° 1 582.3 | 5815 | 3771 | 4281 | 505.1
. 2000 f 81.0° | 8307 | 885° 78.8 89.5° | 87.5° 5° 8 0° 1 765% ]
% of suvived plant 556418475 | 8537 | 91.56° | 818° | 045" | 885° AT e T he® gg.g
No. of fruiting 2000 | 38° | 1.2° 28° 2.4° 36° 2.1° 2.8 3.0 1.6 2.1 2.5
branches/plant 2001 s.sab 1.3° 26° 25" 3.9° 1.4° 2.9 3.1 1.7 2.2 2.5
. 2000 | 5.9 8.1°? 7.5° 68.7° 8.3° 6.8° 72% 1 752 | 62° 6.0° 7.0
Seed vield/plant . : : - : . : -
vieldiplant(g) 5504 54° | 74% | 67° 62" 747 | 641° | 66° | 70° | 59° | 54° | 64
Seed index 2000 | 3.4 3.3 : 3.4 : 3.3 : 3.5: 3.3 : 3.5 5: a7® [ 31° 3.2: 3.4
- 2001 3.4 3.2 3.4 3.3 3.5 32 3.4° 36°% | 30° 32 3.3
2000 | 423° | 526°% | s09° 457° 60.5° | 41.3° | 575 56.6 33.0 358 | 47.4
No.of capsules/plant - - - . - > - -
P Pant 175001 | 44.9% | 56.1° 5477 48.4° 648°% 1| 447° | 56.7° | 61.7° | 354° | 397° | 505

(?) Means followed by the same letter (s), within each row for each comparison, are not |
significantly different at 0.05 level.

7007 (187 “ouup) vauny “say o8y
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Variation in number of fruiting branches per plant, due to the
varietal effect, were significant (Tablel). Data in Table 2 indicated
that the cultivar G.25 significantly exceeded G.32 in both seasons.
This may explain the superiority of G.32 cultivar in seed yield/fed. to
the other cultivar, G.25. Solid planting tended to increase such trait
compared with intercropping. It was clear that early sowing sesame
solely on April 15% significantly increased the no. of fruiting
branches/plant compared with the late sowing on May 15t (Table 2)

The interaction between sesame cultivars and sowing dates
(VXC2) had a significant effect on such trait in both seasons. The
number of fruiting branches/plant for G.25 cultivar significantly
decreased by delaying sowing date in both season. As for (.32
cultivar, the two sowing dates had statistically similar effect cn svch
characteristic in both seasons (Table 4).

Data given in Table T show that the interaction among sesame
cultivars and the four intercropping sequences (V x (), had a highly
significant effect on number of fruiting branches/plant, in both
seasons. Planting sesame cultivar G.25 early in April 15t%, either on
month before groundnut ($:G2) or at the same time with groundnut
(51G1) gave the highest numbers of fruiting branches/plant
compared with the other two sequential plantings; 5:G; or $:G;. The
same trend was almost true for G.32 cultivar , vet the differences
among the four sequential plantings did not reach the level of

significance (Table 3).
4- Seed Yield/Plant (g):

The data in Tables (I and 2 ) indicated that the sesame
cultivars significantly different in seed yield /plant in both seasons.
The mean yield per plant, over the two seasons, were 5.66 and 7.73 g
for G.25 and G.32, respectively. As shown from Table2, the solid
planting of sesame significantly increased the seed yield/plant by
10.2% , as an average of both seasons, compared with intercropping
(C+). Gabr et al (1993) reported simiiar results. Also, the earlier solid
sesame plantings on April 15 significantly increased seed yield
/plant more than the late one on May 15% (C3). With respect to
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different intercropping sowing sequences (Cz), it is quite obvious that
early sesame sowing date on April 15% ( $1Gi and $iG2) gave
significantly higher means compared with the two other
intercropping sowing sequences ie., SGt and 5;G; (Table2). Gabr ef
al. {1993) came to similar conclusions.

5- Seed Index (g)

Data presented in Table (1) showed that the weight of 1000-
seeds was insignificantly affected by cultivars, sole-intercropping
(C1) -and sowing dates (C2). On the other hand, Gabr er. al. (1993),
found that intercropping sesame with groundnut significantly
reduced the weight of 1000 seeds of sesame. However, the
~ differences were significant among the four intercropping sowing
sequences {Cs) in both ‘seasons. The mean weights of 1000 seeds for
the four sequences i.e., $iG1, $iGy, $:G1, and $2:Go were 3.45, 3.62, 3.04
and 3.19 g, as an average of both seasons, respectively (Table2). Gabr
et al. (1993) obtained similar findings.

6 — No. of Capsules/Plant

Data in Tables 1 and 2 indicated that the varietal differences in
number of capsules per plant in both studied seasons were highly
significant. From Table 2, it is cleared that the cultivar G.32 had
higher mean compared to the cultivar G.25. The infercropping
sesame with groundnut significantly decreased the number of
capsules per plant in both seasons (C1). The means, averaged on both
season were 52.79 and 47.03 for solid and intercropping plantings,
respectively. Gabr ez al (1993) reported similar findings. Regarding
the effect of sowing dates of solid sesame plantings (C2), a higher
mean recorded for early sowing date on April 15t compared to the
late. sowing date on May 15%. The interaction between the
intercropping sequences and cultivars (V x C3) was highly significant
in the first season only (Tablel). Data in Table (3) show that the
highest mean was obtained by intercropped sesame cultivar G.32
with groundnut by sowing the two crops simultaneously on the
same day on April 15% (5:G1), while for G.25 cultivar, the early
sowing of sesame , in April 15%, one morth before groundnut gave
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Table 3: Means of yield, number of fruiting branches/plant and number of
capsules/plant as affected by the interaction between sesame cultivars
and intercropped sesame with groundnut at different sowing sequences (
WV x C3) in 2000 and 2001 seasons

! Traits
cultivar lns_ercropping Seed vield No. of fruiting No. of
sowing sequence ( ke/fed.) branches/plant capsules/plant
2000 2001 2000 2001 2000
S1Gy 4543°*" | 4520° 43" 4.4*° 498"
G5 $,G: 502.3° 563.0" | 4.8° 4.9° 53.0°
- $,G) 2153° 313.0°¢ 2.1°€ 22°¢ 27.8¢
$:G; 349.8° 345.0° 3.1° 3.3° 31.4°
Mean 380.4 418.3 3.6 3.7 40.5
S1Gy 562.3° 712.0° 13° 14° 65.1°
G.32 $:Ga 5008% | 600.0° 1.2° 1.3° 60.1°
' $:G; 467.5" 441.2°¢ 112 e 38.2¢
: $,G, 437.5° | 511" 1.0° 1.0 40.1°
P Mean 4921 566.1 i2 12 | 50.9

(1} Means followed by the same letter(s) for each sesame cultivar, for each season for each
trait, are not significantty different at 0.05 level.

Table 4: Mean number of fruiting branches/sesame plant as affected by the
interaction between cultivars and sowing dates of sole sesame

planting (V x C;) in 2000 and 2001 seasons.

Season cultivar E::!S %f;!,ﬁole L E/ilil;uln Sg:: Mean
G.25 560 2.9° 43
2000 G.32 1.5*% 12° 1.4
Mean 3.6 2.1 2.8
G.25 53" 1.6° 3.5
2001 G.32 2.5° l.1¢ 1.8
Mean 3.9 1.4 2.6

{()Means followed by the
significantly different at 0.05 level.

same letter(s), for each cultivar in each season, are not
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the highest number of capsules / plant (S5»Gi). The present results
~ were in harmony with those of Gabr ef al. (1993).
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