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ield and quality of sesame may be improved by

manipulating the cultural practices to suit the crop with

the prevailing environment. Therefore, two field
experiments were carried out in the Desert Research Center,
Agriculture Experimental Station at El-Kharga Oasis, New Valley
Governorate, Egypt during 2010 and 2011 growing seasons, to
study the response of three Egyptian cultivars of sesame
(Shandaweel-3, Toshka-1 and Giza-32) to four sowing dates (15"
March, 1% April, 15" April and 1 May) under four levels of
sulphur (0, 100, 200 and 300 kg S/fed). The obtained results
indicated that planting sesame plants on 15" March (early sowing
date) was the superior treatment recorded the highest values of
yields, yield components and oil percentage. Shandaweel-3 cultivar
gave the highest values of number and weight of capsules per plant,
seeds weight per plant, 1000 seeds weight and seed, biological and
sesame oil yield/fed. Fruiting zone length, branches and capsules
number per plant and biological and seed yields/fed were increased
up to 200 kg S/fed. It is evident from the obtained results that
planting Shandaweel-3 cultivar on 15" March with adding 100 kg
S/fed could be recommended for improving sesame yield under the
New Valley conditions.

Keywords: Sesame, planting dates, cultivars, sulphur

New Valley region (located at the Western Desert of Egypt) is one
of the most suitable locations with its oasis, weather is hot and dry as well as
the cultivation depends mainly on ground water. Moreover, there is a dire
need for increasing the production of crop oils due to increasing population
nowadays, which created a very wide gap between production and
consumption of food oils reaching 97.1%, approximately.
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Sesame is typically a crop of small farmers in the developing
countries and is considered as a drought tolerant crop (Jefferson, 2003).
Boureima et al. (2011) indicated that sesame is one of the stress-tolerant
crops that produces sorts of chemical components, unavailable in other
edible oil crops that provide a resistance to oxidative rancidity, and has made
sesame well known as queen of oilseed crops. Sesame seed contains about
50% oil, 25% protein, 20% carbohydrate in addition to amounts of vitamins,
minerals, antioxidants and all essential amino and fatty acids. Also, seed
meal is an excellent high protein (34-50%) feed for poultry and livestock
(Balasubramaniyan and Palaniappan, 2001).

For synchronizing different stages of plant growth with
environmental conditions, the appropriate sowing date is considered one of
the most important determining factors for obtaining optimum vyield. By
selecting appropriate sowing date, different stages of plant growth with
environmental conditions adapted that increase the efficiency of
photosynthesis, thus assimilates stored seeds is desirable (Erhart et al.,
2005). Determining the optimum time of sowing, which in turn improves
unit land area utilization and selecting a cultivar with a high average yield is
a major factor in ensuring a profitable return of sesame (Hamza and Abd EI-
Salam, 2015). Nath et al. (2000) reported that sesame can be cultivated in
sub-optimal conditions, mainly during February to May in summer.
Differential response of varieties to sowing dates showed that the yield of
sesame was decreased with delay in sowing beyond third week of July
(Mahdi et al., 2007).

The low yield could be due to lack of improved cultivars, sensitive
to pests, diseases and environmental conditions. Nath et al., (2003) found
that temperature and variety affected seed yield variation by 69 and 39%,
respectively. Varietal differences in sesame yield and its components were
stated by several researchers. Saudy and Abd EI-Momen (2009) found that
Shandawel-3 was the potent cultivar for producing the highest values of
plant height, capsules and seeds weights/plant as well as biological, seed and
oil yields/fed, in Egypt.

The interaction between sowing date and cultivar affected
significantly plant height, number of capsules/plant, seed weight/plant and
seed yield (Nath et al., 2001 and Ali and Jan, 2014). Ultimately, higher yield
can be achieved through suitable cultivars and optimum sowing date.

Sulphur (S) nutrition has a crucial impact in improving the growth
and productivity of the oil seeds due to its vital role in protein metabolism. It
is required for the synthesis of proteins, vitamins and chlorophyll and also, S
containing amino acids such as cysteine and methionine, which are essential
components of proteins (Jamal et al., 2010).

Lack of S causes retardation of terminal growth and root
development. S deficiency induces chlorosis in young leaves and decreases
seed yield by 45% (BARI, 2004). S is one of the essential macroelements of
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plant and is regarded as the fourth key element after N, P and K
(Lewandowska and Sirko, 2008). In oilseeds, S plays a significant role in the
quality and development of seeds. Therefore, crops of oilseeds require a
higher quantity of S for proper growth and development for higher yields
(Salwa et al, 2010). The vyield parameters like branches/plant,
capsules/plant, seeds/capsule and 1000 seeds weight was improved by
increased S in sesame (Tiwari et al., 2000; Sarkar and Panik, 2002 and
Thakur and Patel, 2004). The response of sesame to S for producing higher
yield was up to 40 Kg/ha according to Nagavani et al. (2001) and Kathiresan
(2002) and up to 50 kg/ha (Sarkar and Panik, 2002).

Keeping these points, the present study was carried out to determine
the optimum sowing date, cultivar and S level and their combinations for
higher productivity of sesame under the New Valley conditions in Egypt.

MATERIALS AND METHODS

1. Site Description

A two-year field experiment was carried out in the Desert Research
Center (DRC), Agricultural Experimental Station at EL-Kharga Oasis, New
Valley Governorate, Egypt, during the two growing seasons of 2010 and
2011. The soil of the site was sandy clay loam containing 2.08% organic
matter, total sulphur of 8.24 ppm, pH of 8.11 and EC of 2.31 dS/m. The
preceding crop was wheat in both seasons.

2. Experimental Treatments and Design

The study aimed to investigate the effect of three factors, i.e. sowing
dates (15" March, 1 April, 15" April and 1% May), cultivars (Shandaweel 3,
Toshka 1 and Giza 32) and S levels (0, 100, 200 and 300 kg S/fed applied in
the form of agricultural sulphur at sowing).

A split-split plot design with three replicates was used. Whereas,
sowing dates were arranged in the main plots, cultivars were distributed in
the sub plots, and S levels occupied the sub-sub plots. The experimental unit
area was 10.5 m® containing five ridges (3.5 m length and 60 cm apart).

Seeds of sesame cultivars were sown in hills, 20 cm apart at a rate of
3.0 kg/fed, 21 days after sowing; plants were thinned to secure two plants
per hill. Nitrogen fertilizer was added at a rate of 60 kg N/fed in the form of
ammonium sulfate (20% N) at three equal portions, after thinning, before the
second and the third irrigation. Phosphorus fertilizer was applied in the form
of calcium super phosphate (15% P,Os) at a rate of 30 kg P,Os /fed during
soil preparation. Potassium fertilizer was applied in the form of potassium
sulfate (48% K,0) at a rate of 48 kg K,O /fed, 75 days after sowing. Well
water was the source for irrigation, pH of 7.4 and EC of 1.09 dS/m, was
used. Irrigation was applied through gated pipe irrigation system. All other
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recommended agricultural practices were adopted throughout the two
experimental seasons.

3. Sampling and Assessments
3.1. Yield traits

At harvest, ten guarded plants were taken randomly from each plot
to measure plant height, fruiting zone length, branches number/plant, number
and weight of capsules/plant, 1000 seeds weight and seeds weight/plant.
Moreover, whole plants of each plot were collected to measure biological
and seeds yield/fed.
3.2. Seed oil content

Seed oil percentage was determined by extracting the oil using
Soxhlet apparatus with hexane as an organic solvent according to A.O.A.C.
(1995), and then oil yield was calculated.

4. Statistical Methods

All the obtained data of each season were exposed to the proper
statistical analysis of variance, according to Gomez and Gomez (1984). The
combined analysis of variance for the data of the two seasons was performed
after testing the error homogeneity and least significant difference (LSD) test
at 0.05 level of significance was used for the comparison between means.

RESULTS AND DISCUSSION

1. Effect of Sowing Dates

Planting sesame in early sowing date was the potent practice for
enhancing all yield, yield attributes and oil percentage of sesame plants
(Table 1). In this respect, plant height, fruiting zone length, branches
number/plant, number and weight of capsules/plant, seeds weight/plant,
weight of 1000 seeds, biological and seeds vyield/fed, as well as oil
percentage and oil yield were significantly increased with planting sesame
on 15" March. The increments in these traits due to the early sowing date
surpassed the late one (on 1% May) amounted to 33.9, 47.2, 25.1, 36 and
43.9% for plant height, weight of capsules/plant, seeds weight/plant, seeds
yield/fed and oil yield/fed, respectively. The obtained results show that the
adequate environmental growth factors synchronized with the growth stages
of sesame planted in early sowing date promoting the growth and yield.
Accordingly, the enhancements in sesame yields, yield components and oil
percentage with early planting date may be due to that the plants had
optimum vegetative growth, adequate photosynthetic activity and more
assimilates than planting latter. Bhardwaj et al. (2014) indicated that earlier
sowing date resulted in significantly higher seed vyield by about 56%.
Abdalla et al. (2004) found that flowering and maturity periods were reduced
by 18 days due to delayed sowing. Also, the increasing in the vyield
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components in early sowing date could be the effect of prolonged
photoperiod, which might have resulted in more assimilates in yield
components, which have been reflected on yields. The early sowing date as
an optimum date for higher yield and its attributes compared to late sowing
date in sesame was confirmed by Nath et al. (2001), Abdallah et al. (2004),
Tahir et al. (2012), Abarghoui et al. (2015) and Hamza and Abd EIl-Salam
(2015).

2. Effect of Cultivars

All vyield, yield components and oil percentage were significantly
affected by varietal differences among sesame cultivars as shown in table
(1). The highest values of plant height, fruiting zone length, branches
number/plant and oil percentage were gained from Giza-32 cultivar. On the
other hand, Shandaweel- 3 gave the maximum values of number and weight
of capsules/plant, seeds weight/plant, 1000 seeds weight and seed, biological
and oil yields/fed. Herein, Shandaweel-3 cultivar possessed 44, 17.8, 26.5
and 24.2% increases in capsules weight/plant, seeds weight/plant and seed
and oil yields/fed, respectively compared to Giza-32 cultivar. Such
superiority of Shandaweel-3 may be due to the biochemical activity in leaves
associating with higher translocation of photosynthetic and sink capacity in
addition to its adaptability to environmental stress than other cultivars, which
has been reflected on yield components and consequently seed and oil yields.
The number of capsules per plant is one of the main components that
determine crop yield potentiality; such trait is affected by genetic factors
(Ahmad et al., 2002). Our results are in harmony with those obtained by
Kassab et al. (2012), Ali and Jan (2014), Hamza and Abd El-Salam (2015)
and Mahrous et al. (2015).

3. Effect of S Levels

Results in table (1) illustrate that all studied traits of sesame were
significantly affected by S levels. In this regard, adding 100 kg S/fed was the
excelsior practice being recorded the maximal values of plant height,
capsules and seeds weight/plant, weight of 1000 seeds, oil percentage and oil
yield/fed. Potency of such treatment for plant height, capsules weight/plant,
seeds weight/plant and oil yield/fed amounted to 12.4, 70.6, 140.5 and
97.7%, respectively, compared to without adding S treatment. Otherwise,
adding 200 kg S/fed possessed the highest values of fruiting zone length,
branches and capsules number/plant and biological and seeds yield/fed. The
increments due to application of 200 kg S/fed for biological and seeds
yield/fed reached 71.1 and 76.9%, respectively, compared to without adding
S treatment. It is of interest to mention here that adding 200 kg S/fed
achieved the significantly highest values of biological and seeds yield/fed
but, statistically at par with those of adding 100 kg S/fed. Moreover,
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increasing S levels up to 300 kg S/fed resulted in the decrease of all studied
traits. The remarkable influence of applied S levels on sesame yields, yield
components and oil percentage may be due to the fact that S application
improves the soil chemical properties (i.e. decrease the pH of soil solution)
and therefore increases the availability of nutrients. Application of S-
containing fertilizer can result in soil acidification and may eventually
influence nutrient uptake (Havlin et al., 2007). Also, Shilpi et al. (2014)
found that different levels of S caused significant variation for NPKS uptake
by plant of sesame. Additionally, nitrogen and S metabolism are linked to
each other. S-deficiency resulted in decrease in nitrate reductase activity and
in the accumulation of chlorophyll, amino acid and sugar (Jamal et al., 2009
and Shilpi et al., 2012).

In oil seeds, S plays a significant role in the quality and development
of seeds. Therefore, crops of oil seeds require a higher quantity of S for
proper growth and development for higher yields (Jamal et al., 2010 and
Salwa et al., 2010). Unlike, the excess S application (300 kg S/fed) as shown
in table (1) resulted in declined sesame yields and its attributes.

Thus, it can be inferred that adding 100 kg S/fed was the best
treatment for improving and economical applied to enhancing the
productivity of sesame plants compared to adding 200 or 300 kg S/fed. Such
results are in full agreement with those obtained by Raja et al. (2007), Shilpi
etal. (2012), De et al. (2013), Shah et al. (2013) and Puste et al. (2015).

4. Effect of Interactions

First order interactions, i.e. sowing dates x cultivars; sowing dates x
S levels and cultivars x S levels are presented in tables (2, 3 and 4,
respectively) as well as the second order one i.e. sowing dates x cultivars x S
levels is shown in table (5).
4.1. Sowing dates x cultivars

Remarkable influence of the interaction between sowing dates x
cultivars on all sesame yields, yield components and oil percentage were
obtained, except for weight of 1000 seeds, which was not significantly
affected (Table 2). Herein, planting sesame Giza-32 cultivar in 15 March
was the most effective practice for increasing plant height, fruiting zone
length, branches number/plant and oil percentage. Also, planting
Shandaweel-3 cultivar in 15" March was the effective pattern for promoting
capsules number and weight/plant, seeds weight/plant and biological seeds
and oil yields/fed. These results are in accordance with those obtained by Ali
and Jan (2014), Chongdar et al. (2015) and Hamza and Abd El-Salam
(2015). The interaction between sowing dates and varieties was also highly
significant as found by Hazarika (1998) and Chongdar et al. (2015).
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4.2. Sowing dates x S levels

With the exception of seeds weight/plant, all sesame vyields, yield
components and oil percentage were markedly responded to the interaction
between sowing dates and S levels (Table 3). In this concern, 15" March
(early sowing date) with adding 100 kg S/fed secured the highest values of
plant height, branches number/plant, capsules weight/plant, weight of 1000
seeds, biological and oil sesame yields/fed and oil percentage, respectively.
In early sowing date, fruiting zone length, capsules number/plant and sesame
seed yield/fed showed the maximum increases with adding 200 kg S/fed, but
statistically at par with adding 100 kg S/fed in this respect.
4.3. Cultivars x S level

Shandaweel-3 cultivar plants fertilized with 200 kg S/fed recorded
the maximum values of capsules number/plant. While, with the same
cultivar, pots received 100 kg S/fed was the most effective for enhancing
sesame seed and oil vyields/fed (Table 4). Otherwise, Giza-32 cultivar
possessed the highest value of oil percentage in plots fertilized with 100 kg
S/fed. Discriminated response of varieties to S levels showed that the yield
of sesame was increased with adding S up to limited dose (Raja et al., 2007,
Mondal et al., 2012 and Shah et al., 2013).
4.4. Sowing dates x cultivars x S levels

The impact of possible interactions among the three tested factors on
sesame Yyields, yield components and oil percentage are presented in table
(5). Early sowing date of 15" March x Shandaweel-3 cultivar x adding 100
kg S/fed recorded the highest values of sesame seed and oil yields/fed.
While, oil percentage gave the maximum increase with the interaction of
early sowing date of 15™ March x Giza-32 cultivar x adding 100 kg S/fed.
Whereas, the tallest sesame plants were achieved with combination of early
sowing date of 15™ March x Giza-32 cultivar x adding 200 kg S/fed.

CONCLUSION

It could be concluded that under the similar conditions of this
investigation, early sowing date (15" March) with Shandaweel-3 cultivar and
adding 100 kg S/fed could be recommended for increasing sesame yield and
its components.
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