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ABSTRACT

Two field experiments were carried out at Nubaria Agric. Res. Station during 2000 and
2001 seasons to study the effect of plant spacing (10, 15 and 20 cm betwsen hills) and three
nitrogen levels (45, 60 and 75 kg Nffed.) on yield and yield components of sesame productivity in
reclaimed land. A split-plot design with four replications was used. The three plant spacing
occupied the main plots and nitrogen fertilizer levels were arranged randomly in sub-plots.The
results indicated that ptant spacing and nitrogen levels significantly affected plant height, fruiting
zone length, number of capsules/plant, seed yield/plant and seed yieldffeddan. The highest seed
yieldfed. was obtained by growing sesame plant at 10 cm appart between hills under the
application of 76 kg Nffed. All interactions did not show any significant effect on all studied
characters except seed yield/plant and seed yield/fed. it could be concluded that increasing plant
spacing decreased seed yield/ffed.

INTRODUCTION

it is weli known that nitrogen (N) is the most important nutrient for plant
growth and crop productivity. However, response of field crops to N application
usually varied from location to another according to levels of soil fertility, water
supply, used genotypes, level of crop husbandry, ... etc. Many research workers
reported that N application improved sesame growth and its productivity in
Egypt (Atta, 1986; E-Wakill, 1986; Basha, 1994; Odeny et al., 1994; El-Sergany
et al., 1995; Qayyum et al., 1995 and El-Sharke, 1999).

The optimum plant spacing (and plant population density) that could
produce the best seed yield of sesame depend on the used genotype and its
growth and yield characters as well as the other factors viz., nutrient, water
supply and level of crop husbandry.

The highest seed yield was reported when sesame was grown at plant
spacing of 30x15 cm; i.e., 222,222 plants/ha (Mandal et al., 1990; Nirval et al.,
1985; Patil et al.,, 1996; Tiwari and Namdeo, 1997 and Moorth et al., 1997).
Meanwhile, Dixit et al.(1997) stated that the sesame yield was not significantly

affected when plant population density was increased from 300,000 to 6000,000
plants/ha.

In Egypt, sesame is considered as a food crop rather than oil seed crop
because most of its seeds-are consumed directly, we use its extracted oil in
different purposes such as tehena, halawa, bakery products, ... etc. In spite of
increasing the area of sesame from 31,000 to 67,000 fed. (116%), and seed
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production from 15,000 to 33,000 tons (120%) during 1986 to 1999 period
(Central Administration of Agric. Economy, Ministry of Agric. and Land
Reclamation, Egypt), about 35,000 tons of sesame seeds were imported in
1998 to satisfy the national requirements. Therefore, increasing sesame seed
production is needed. This could be achieved through improving the productivity
of sesame because it is increased the last 15 years by 4% only (from 477 to 497
kg/fed.) and also by increasing the area devoted to sesame. This may be easier

when the productivity increased and consequently the net return to the farmer
will increase.

Therefore, the present work was conducted to study the effect of plant
spacing and nitrogen fertilizer on yield and yield components of sesame
productivity, under reclaimed land conditions.

MATERIALS AND METHODS

Two field experiments were carried out at Nubaria Agric. Res. Station
during 2000 and 2001 seasons to study the effect of plant spacing and nitrogen
levels on yield and yield components of sesame crop in reclaimed land.
Mechanical and chemical analyses of the experimental site are presented in
Table (1). The preceding crop was field bean in the two seasons.

The experiments were camied out in a split-plot cesign with four
replications. Three plant spacing (10, 15 and 20 cm between hills) were
randomly distributed in the main plot. The sub-plots were devoted to three
nitrogen levels (45, 60 and 75 kg N/fed.). The sub-plot area was 12 m? (4x3 m).
Sesame seeds cv. Giza 32 were planted in May 25, 2000 and May 23, 2001.
The experimental soil was sprayed by Stom herbicide at the recommended rate
(1 litreffed.) just before sowing irrigation. Thinning was done just before the 2™
imigation to secure 2 plantshill. The nitrogen fertilizer in the form of ammonium
nitrate (33.5% N) was added before the second irrigation. Hoeing was done
twice before the 1® and 2™ irrigation for weed control. Other cultural practices
were carmried out as recommended.

The studied characters were days to 50% flowering and to maturity
measured on whole sub-plots basis. At harvest, a random sample of 10 guarded
plants was taken from each sub-plot to estimate the plant height, height to first
capsule on the main stem, fruiting zone length on the main stem, number of
capsules/plant, 1000-seed weight and seed yield/plant. Seed yield/fed. was
determined from the whole sub-plot.

Qil content in sesame seeds was determined by Soxhlet apparatus on
dry weight basis as described by Sorenson (1947).
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The collected data were statistically analyzed according to Snedecor and
Cochran (1967).

Table 1. Mechanical and chemical analyses of the experimental soil in 2000
and 2001 seasons.

. . Season
Soil properties 5000 5001

Soil particles (%)

Sand 52.9 53.3

Silt 21.8 20.8

Clay 253 25.9
Soil texture sandy clay loam sandy clay loam
Chemical properties

Total N (%) 0.046 0.051

Available N (ppm) 26.30 28.60

Available P (ppm) 9.68 8.40

Available K (ppm) 4250 403.0
pH 8.2 8.1
E.C. (mmhos/cm) 2.21 1.95
O.M. (%) 0.95 0.98
CaCQC; (%) 229 225
RESULTS AND DISCUSSION

1. Effect of hill spacing

Days to maturity, stem height to first capsule, 1000-seed weight and
seed oil percentage were not significantly affected by hill spacing in the two
seasons. Data presented in Tables (2 and 3) indicated that plant height was
significantly increased as hill spacing increased. Also, increasing hill spacing
significantly increased fruiting zone length, number of capsuies/plant and seed
yield/plant. Increasing plant spacing may cause an increase in yield per plant,
this may be due to more spacing between hills which leads to less competition
between plants on light, nutrients and water.

Data presented in Tables (2 and 3) indicated that increasing plant
spacing significantly decreased seed yieldffed. of sesame plants in the two

seasons. These results are in agreement with those obtained by Sharma et
al.(1996) and Dixit et al.(1997)
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Table 2. Average values of days to maturity, plant height, height to 1* capsule and fruiting zone length of sesame
plants as affected by plant spacing and N levels in 2000 and 2001 seasons.
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Plant height Height to 1= capsule Fruiting zone length
Treatments Days to maturity (cm) (em) (cm) ]
2000 2001 2000 2001 2000 2001 2000 2001
Plant spacing
10 119.2 122.8 188.2 173.7 80.3 79.4 92.4 95.3
15 119.8 123.8 170.5 176.1 79.4 77.9 95.3 96.6
20 120.8 124.2 174.1 175.9 76.9 78.6 98.1 102.4
L.S.Dgos N.S N.S 3.9 1.1 N.S N.S 23 1.2
Nitrogen levels
45 119.5 122.8 167.5 173.8 78.8 79.2 93.5 96.4
60 119.8 123.8 170.5 175.0 78.8 78.7 95.0 97.8
75 120.7 124.5 174.4 177.4 78.5 78.3 97.6 100.2
L.S.Doos N.S N.S 4.2 1.7 N.S N.S 3.5 29
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Table 3. Average values of number of capsules/plant, 1000-seed weight, seed yield/plant, seed yield/fed. and seed
oil content (%) of sesame plants as affected by plant spacing and N levels in 2000 and 2001 seasons.

No. of capsules 1000-seed weigh? Seed yleld/plant Seed yield/ffed. Oil seed
Treatments /plant _(9) (@) (kg) (%)

2000 2001 2000 2001 2000 2001 2000 2001 2000 2001

Plant spacing

10 68.5 68.6 3.73 3.74 10.9 12.1 7635 7787 4738 4893

15 72.3 76.8 3.85 3.73 13.3 141 7509 7653 48.34 48.09

20 76.2 80.7 3.84 3.81 16.2 165 7494 7509 4790 4835
L.S.Doos 27 1.3 N.S N.S 0.8 0.8 5.5 4.7 N.S N.S

Nitrogen levels

45 69.6 72.9 3.80 3.74 12.8 132 7475 7554 4753 48.42

60 713 75.2 3.82 3.71 13.5 144 7565 7663 4836 4824

75 74.1 78.1 3.79 3.82 143 15.1 760.8 7712 47.72 48.72
L.S.Doos 3.2 28 N.S N.S 1.1 0.9 6.2 5.9 N.S N.S
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2. Effect of N levels

All studied characters, except days to maturity, height to first capsule,
1000-seed weight and seed oil percentage, were significantly affected by
nitrogen levels in the two seasons, as shown in Tables (2 and 3). Increasing N
levels from 45 to 75 kg Nffed. increased seed yieldffed. However, increasing N
levels also increased fruiting zone length, number of capsules/plant and seed
yield/plant. Such increase in seed yield of sesame may be due to the stimulation
effect of nitrogen fertilizer to vegetative growth of sesame plant which lead to
significant increase in plant height (Tables 2 and 3), which increased fruiting
zone length and consequently the number of capsules/plant. Atta (1986), El-
Wakil (1986), Basha (1994), El-Emam et al.(1998), EI-Sergany et al.(1999) and
El-Sharke (1999) reported similar results in Egypt. The same trend was also
noticed in India by some researchers (Bennett et al.,, 1996; Dutta et al., 1996
and Singh et al., 1997), who stated that highest seed yield of sesame was
obtained at N level of 90-120 kg/ha.

3. N levels x hill spacing interaction

Data presented in Tables (4 and 5) indicated that the interaction
between plant spacing and nitrogen levels had significant effect on seed
yield/plant and seed yieldffed. during both seasons of the study. The highest
value of seed yieldffed. was obtained by growing sesame plant at 10 cm
between plants and under the application of 60 kg Nfed. Ghcsh and Patra
(1994) found significant effect of hill spacing x N levels interaction on seed
yieldfed. of sesame. it is clear from Table (3) that the rate of seed yield
increased due to increasing nitrogen levels from 45 to 75 kg Nffed.
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Table 4. Average values of days to maturity, plant height, height to 1* capsule and fruiting zone length of sesame
plants as affected by plant spacing and N levels interaction in 2000 and 2001 seasons.

Height to 1" capsule Fruiting zone length

Plant o . Plant height
spacing N fe(rr:l;lzer Days to maturity (cm) (cm)
(S) 2000 2001 2000 2001 2000 2001 2000 2001
45 118.7 122.1 166.3 172.3 80.1 79.3 90.3 93.7
10 60 118.9 122.9 165.9 173.1 81.3 78.9 92.4 95.4
75 120.1 123.4 171.3 175.68 79.5 80.1 95.7 96.8
Mean 119.2 1228 = 166.2 173.7 80.3 79.4 92.8 96.3
45 119.3 123.1 165.7 173.4 78.9 78.4 93.4 95.1
15 60 120.2 123..9 170.4 175.5 78.3 77.9 95.8 96.3
75 120.2 124.5 175.3 179.4 80.9 77.3 96.7 98.4
Mean 119.8 123.8 170.5 176.1 79.4 77.9 95.2 96.6
45 120.7 122.5 170.4 175.1 77.3 80.0 96.7 100.3
20 60 120.3 124.6 175.3 176.4 76.9 ©79.3 97.1 101.7
75 121.4 125.7 178.7 177.3 76.5 77.5 100.4 105.3
Mean 120.8 124.2 174.12 175.9 76.9 78.6 98.1 102.4
L.S.Do.os

S N.S N.S 3.9 1.1 N.S N.S 23 1.2

N N.S N.S 4.2 1.7 N.S N.S 3.5 29

SxN N.S N.S N.S N.S N.S N.S N.S N.S
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Table 5. Average values of number of capsules/plent, 1000-seed weight, ssad yield/plant, seed yieid/fed. and seed
oil content (%) of sesame plants as affoctied by plant spacing and N isvels interaction in 2000 and 2001

seasons.
Plant N fertilizer No. of capsules 1000-seed weight Seed yield/plant Seed yieid/fed. Oil seed
spacing (N) /plant _(9) (@) (kg) (%)
(S) 2000 2001 2000 2001 2000 2001 2000 2001 2000 2001
45 65.3 66.1 3.61 3.75 10.3 112 7592 7704 4721 48.25
10 60 66.4 689 3.82 3.66 10.9 119 7682 7804 4795 4873
75 679 708 3.75 3.81 11.5 132 7651 7793 4693 4982
Mean 66.5 68.8 3.73 3.74 10.9 12.1 783.5 7767 4736 4893
45 703 75.2 3.89 3.71 12.3 128 7394 760.3 4822 4851
15 60 712 774 3.75 3.73 13.7 146 7502 7704 4890 47.38
75 754 779 3.91 3.75 13.9 149 7631 7652 4790 48.41
Mean 72.3 76.8 3.85 3.73 13.3 141 7509 7653 48.34 48.09
45 732 774 3.91 3.76 15.3 16,7 7408 7354 4715 4851
20 860 764 79.2 3.89 3.75 15.9 16.8 7532 7482 4823 4883
75 789 857 3.7 3.91 17.4 17.1 7542 769.2 4833 4793
Mean 76.2 80.7 3.84 3.81 16.2 16.5 7494 7509 4790 48.35
L.S.Doos

S 2.7 1.3 NS ° NS 0.6 0.7 5.5 4.7 N.S N.S

N : 3.2 28 N.S N.S 1.1 0.9 6.2 5.9 N.S N.S

SxN N.S N.S N.S NS 38 2.2 10.8 8.3 N.S N.S
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