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ABSTRACT 
 

Irrigation is of great importance to sesame production due to positive effect on growth parameters. Drought 
limits sesame growth and development in El-Nubaria district, El-Buheira Governorate, Egypt. The aim of this 
study was to determine the effect of water regimes 50%, 75% of Etc (drought treatments), and 100% of the Etc 
(control) of three sesame varieties (Giza 32, Toshky 1 and Shandweel 3) during two growing seasons 2011 and 
2012. The results revealed that the highest values of sesame growth parameters were gained by irrigating sesame 
plants with 100 % of Etc (2698.2 m3/fed.) followed by these obtained from 75 % of Etc (2172.3 m3/fed.) at the 
first season as well as the second season. Shandweel 3 sesame variety gave the highest measured growth 
parameters at the harvest date sample (plant height, number of capsules/plant, and dry weight of capsules/plant) 
under all experimental water regimes. The highest seed yield (kg/fed.) was obtained by irrigating Shandweel 3 
sesame variety by 100 % of Etc, i.e. 468.97 and 457.24 kg seed/fed., in 2011 and 2012 growing seasons, 
respectively. Seed and oil yields (kg/fed.) decreased by reducing irrigation water quantity from 100 % to 50 % 
of Etc, in the two successful growing seasons. The highest values of WUE of seed or oil yields (kg/m3) were 
obtained by irrigating Shandweel 3 sesame variety with 100 % of Etc (2698.2 m3/fed.). So, Shandweel 3 has a 
tolerance against the drought stress and is suitable to produce the economical yield of sesame plants under the 
experimental conditions. 
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Introduction 
 
 Egyptian water resources are very limited, especially for irrigation practice (80% of water share), therefore, 
irrigation water saving is very needed in Egypt. Sesame (Sesamum indicum L.) is one of the most important oil 
seed and edible raw material used to produce some sweets in Egypt. Moreover, the seed contains all essential 
amino acids and fatty acids. It is a good source of vitamins (pantothenic acid and vitamin E) and minerals such 
as calcium (1450 mg/100 g) and phosphorous (570 mg/100 g) and the seed cake is also an important nutritious 
livestock feed (Balasubramaniyan & Palaniappan, 2001). It suits to different crop rotations and new reclaimed 
areas (sandy soil).  
 Irrigation management affects production costs and leaching of nutrients to groundwater (Steele et al. 2000, 
Liao et al. 2008). The irrigation water regimes affect growth, yield, and oil content of sesame plants. Hong et al. 
(1985) indicated that drought stress during vegetative growth reduced seed yield of sesame from 8.5 to 4.3 t ha-
1 and that the main factor in yield reduction was plant height. E1- Wakil and Gaaffar (1988) indicated that 
applying six irrigations to sesame crop without skipping any one gave the highest values of yield and its 
attributes, whereas the lowest values were resulted from applying five irrigations and skipping one at the 
beginning of flowering, under clayey soil conditions. Karaaslan et al. (2007) demonstrated that increasing the 
irrigation intervals from 6 days interval to 18 and 24 days interval, sesame yield was decreased from 1790-1550 
and 1130 kg ha-1. Mensah et al. (2006) reported that increasing the irrigation interval from daily to every 15 
days, grain yield increased from 5.9 to 6.09 g plant-1. Ucan et al (2007) showed that with increasing the 
irrigation numbers, sesame yield was decreased. Tantawy et al. (2007) reported that with decreasing the 
irrigation, sesame yield was decreased. Kwan et al. (2007) found that drought stress caused a large decrease in 
seed yield per plant but did not affect the mean weight of individual seeds, showing that sesame responds to 
post-flowering drought by reducing seed numbers, but not seed size. 
 Drought stress is one of the most important environmental factors limits sesame production (Betram et al., 
2003). Hassanzadeh et al. (2009) studied the effect of water stress on yield and yield components of 27 sesame 
genotypes. He demonstrated that numbers of capsules per plant and grain yield were affected by irrigation and 
genotypes.  
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 The aim of this study is to detect the response of growth and yield of three sesame varieties (Giza 32, 
Toshky 1 and Shandweel 3) under three water regimes; i.e. 100 % of Etc (control), and 75% and 50 % of Etc 
(drought). 
 
Materials And Methods 
 
 Two field experiments were carried out during the two successive seasons of 2011 and 2012 at the 
Experimental Farm of the National Research Centre in El-Nobaria district, El-Beheira Governorate, Egypt. The 
soil texture of the experimental site was sandy in both seasons (Table, 1). 
 
Table 1: Some physical properties of the experimental site soil. 

Particles size distribution (%) 
Texture soil EC dsm-1 pH 

Sand Silt Clay

90 5 5 sandy 1.50 8.20 

 
 The investigation included nine treatments three water regimes 50%, 75% (drought treatments) and 100% 
(control) of the Etc and three sesame varieties (Giza 32, Toshky 1 and Shandweel 3). A split plot design with 
four replicates was employed. The main plots were devoted to water regimes treatments while the sub main 
plots were assigned for the sesame varieties. The area of the sub-plot was 12 m2 consisting of 4 rows, 0.75 m 
width and 4 m length. Irrigation system is surface drip (GR 4l/h) and the irrigation process was done every 3 
days. Irrigation requirements were control, i.e. 100% of the Etc calculated from the metrological data (control 
water regime treatment), 75 and 50% of the control (drought treatments), 2698, 2172 and 1647 m3/season, 
respectively. On July 1 in 2011 and 2012 seasons, sesame seeds (Sesamum indicum L.) cv. Giza 32, Toshky 2 
and Shndweel 3 were sown in hills, 10 cm a part. Thinning to two plants per hill was done at 14 days after 
planting. The normal agricultural practices for growing sesame were followed as recommended in the region. 
Calcium super phosphate (15.5% P2O5) and potassium sulphate (48% K2O) at the rates of 300 and 100 kg/fed., 
respectively, were added before planting. Nitrogen fertilizer at the rate of 150 kg N/fed. as ammonium nitrate 
33.5 N was applied in three doses (at the 1st, 2nd and 3rd irrigations).  
 At 85 days after sowing, random samples from each sub-plot were taken to determine plant growth 
characters i.e. plant height (cm), number of leaves, number of capsules per plant, dry weight of leaves, stem, 
capsules, root and dry weight of whole plant (g) for the two growing seasons. At harvest, random samples of 
nine plants from the four replicates were taken to determine number of capsules per plant, weight of capsules 
and seeds per plant (g), seed index [weight of 100 seeds (g)]. Moreover, seed, straw and biological yield per 
feddan (kg) were estimated using the guarded plants from every sub-plot of three replicates. Oil percentage was 
estimated according to the method described by AOAC (1982) using soxhlet apparatus and petroleum ether as a 
solvent. Oil yield per feddan was calculated. At the end of the growing season, water use efficiency was 
calculated (kg m-3). Data were subjected to statistical analysis of variance described by Snedecor and Cochran 
(1980) for the 2011 and 2012 growing seasons.  
 
Results And Disscusion 
 
 Growth parameters: 
 
 The effect of water regimes and sesame varieties treatments and the interaction between them on growth 
parameters are presented in Table (2).  
 
1. Water Regimes: 
 
 Data in Table(2) illustrated that there were significant effects of water regimes on sesame growth 
parameters (plant height, number of leaves/plant, number of capsules/plant, dry weight of stem, leaves, capsules, 
root, and dry weight of whole plant at 85 days after sowing sample by using 100 % of Etc water regime as 
compared with plants irrigated by the drought water treatments (75 % and 50% of the Etc), for the two 
experimental seasons. The highest values of the aforementioned growth parameters were gained by irrigating 
sesame plants with 100 % of Etc (2698 m3/fed.) followed by those obtained 75 % of Etc (2172 m3/fed.) in the 
first season as well as in the second season. On the other hand, the lowest values of sesame growth parameters 
were detected by using 50 % of Etc (drought treatment). Generally, all sesame growth parameters decreased by 
decreasing irrigation water quantity at the two successive seasons, 2011 and 2012. Moreover, dry weight of 
whole plant was reduced by 33.78%, and 61.21 % in the first season, and 36.12 % and 62.89 % at the second 
season by using 75 %, and 50 % of Etc, respectively comparing with 100 % of Etc water regime. So, sesame 
plants were affected dramatically under drought conditions. These results are in agreement with those of 
Karaaslan et al. (2007); and Mensah et al. (2006) who mentioned that due to the generation of hypoxia, flooding 
reduces water absorption and stomatal conductance, causing plants such as sesame to wilt in a similar way as if 
it is under drought conditions. According to Poljakoff-Mayber and Gale (1975), the ability to synthesize more 
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Table 2: The effect of water regimes and sesame varieties on growth parameters at 85 days after sowing sample of sesame plants for 2011 and 2012 growing seasons. 

Water 
regimes 

Variety Plant height, 
cm 

No. of 
leaves/plant 

No. of capsules 
/plant 

Dry weight of, g/plant 
Stem Leaves Capsules Root Whole plant 

2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
100% of 
the Etc, 
(2698 
m3/fed.) 

Giza 32 147.00 151.00 40.67 41.67 28.33 31.00 17.48 18.12 7.65 8.32 12.40 12.97 5.07 5.34 42.59 44.76
Toshky 1 145.67 145.00 38.00 38.33 25.00 23.67 17.01 16.57 7.54 7.37 12.39 12.31 4.98 4.74 41.92 41.00 

Shandweel 
3 

144.67 145.33 39.67 38.67 27.66 27.00 16.85 16.89 7.75 7.38 12.81 12.45 5.23 5.26 42.64 41.98 

75% of 
the Etc, 
(2172 
m3/fed.) 

Giza 32 125.00 127.00 27.67 28.00 19.33 19.00 11.67 12.10 4.74 4.26 8.81 8.64 3.23 3.36 28.46 28.37 
Toshky 1 122.00 124.00 24.00 23.00 18.33 18.33 11.71 11.43 4.14 4.32 7.65 7.48 3.79 3.38 27.29 26.61

Shandweel 
3 

124.33 126.67 25.00 26.33 18.67 17.00 12.23 11.59 4.45 4.26 8.68 7.76 3.08 3.02 28.45 26.62 

50% of 
the Etc, 
(1647 
m3/fed.) 

Giza 32 84.00 83.33 20.33 20.67 12.00 11.00 7.67 7.62 2.61 2.30 4.73 4.40 1.55 1.63 16.38 15.92 
Toshky 1 81.00 83.00 19.00 18.33 11.00 12.00 7.87 7.63 3.08 3.04 4.60 4.16 1.54 1.65 17.09 16.48 

Shandweel 
3 

84.00 86.67 18.00 18.67 12.00 11.67 8.04 7.58 2.59 2.53 3.53 3.36 1.68 1.50 15.84 14.97 

L.S.D. at 5% level  N.S. 3.47 N.S. N.S. N.S. 2.10 N.S. 0.72 N.S. N.S. 0.61 N.S. N.S. N.S. N.S. 1.62
Mean of water regimes values 
100% of the Etc (2698 
m3/fed.) 

145.78 147.11 39.44 39.56 27.00 27.22 17.11 17.19 7.65 7.69 12.53 12.58 5.09 5.11 42.39 42.58

75% of the Etc (2172 
m3/fed.) 

123.78 125.89 25.56 25.78 18.78 18.11 11.87 11.71 4.45 4.28 8.38 7.98 3.36 3.25 28.07 27.20 

50% of the  Etc 
(1647m3/fed.) 

83.00 84.33 19.11 19.22 11.67 11.56 7.86 7.61 2.76 2.62 4.29 3.97 1.59 1.59 16.44 15.80 

L.S.D. at 5% level  2.42 1.90 2.17 0.96 1.73 1.21 1.01 0.53 0.78 0.38 1.02 0.22 0.34 0.36 2.25 0.75 
Mean of verities values  

Giza 32 118.67 120.44 29.56 30.11 19.89 20.33 12.27 12.61 5.00 4.96 8.65 8.67 3.28 3.44 29.14 29.69 
Toshky 1 116.22 117.33 27.00 26.56 18.11 18.00 12.19 11.88 4.92 4.91 8.21 7.98 3.44 3.22 28.77 28.03 

Shandweel 3 117.67 119.56 27.56 27.89 19.44 18.56 12.37 12.02 4.93 4.72 8.34 7.85 3.33 3.26 28.98 27.86 
L.S.D. at 5% level  1.46 2.00 1.71 1.41 1.13 1.21 N.S. 0.42 N.S. N.S. 0.40 0.40 N.S. N.S. N.S. 0.93 

 
3. The Interaction Between Water Regimes Treatments And Sesame Varieties: 
 
 The effect of the interaction between water regimes and sesame varieties was not significant in all studied 
growth parameters, except for dry weight of capsules/plant at 85 days after sowing sample, in the first season; 
and plant height, number of capsules/plant, dry weight of stem and whole plant dry weight, in the second season 
(Table, 2). Generally, the highest values of growth parameters were obtained when sesame plants (Giza 32 
variety) was irrigated by 100 % of Etc water regime (2698 m3/fed.) at 85 days after sowing (Table, 2), on the 
other hand the highest values of plant height and dry weight of capsules/plant and number of capsules/plant 
were produced when sesame plants of Shandweel 3 variety, were irrigated by the same water quantity but at the 
harvest date sample, in the two growing seasons. So, Shandweel 3 variety is more suitable for producing the 
highest yield than that obtained from the other two varieties, Giza 32 and Toshky 1, (Fig., 1). Data illustrated 
also that using 75 % of Etc (2172 m3/fed.) had the same effect on growth parameters combined with the three 
sesame varieties.  
 
 Yield And Its Attributes: 
 
 Data presented in Figures (1 and 2) show that growing sesame varieties under different water regimes 
(control and drought) resulted in significant differences of yield attributes i.e. weight of seeds/plant (Fig., 2-a), 
and seed index (Fig., 2-b). The highest values of the same characters were obtained by irrigating sesame plants 
Shandweel 3 variety under the three experimental water regimes. So, Shandweel 3 sesame variety has a 
tolerance to drought conditions, also it is very suitable to produce economical yield as compared with the other 
two experimental sesame varieties (Giza 32 and Toshky 1). Results presented in Fig. (3) revealed that water 
regimes significantly affected sesame seed yield, biological yield as well as straw yield  (kg/fed.). The highest 
seed yield (kg/fed.) was obtained by irrigating Shandweel 3 sesame variety by 100 % of Etc, i.e. 468.97 and 
457.24 kg seed/fed., in 2011 and 2012 growing seasons, respectively. On the other hand, the lowest seed yield 
values amounted to 176.00 and 185.42 kg/fed., in the two growing seasons, respectively, which were obtained 
by irrigating Giza 32 sesame variety with 50 % of Etc. These results are in agreement with Kwan et al. (2007) 
who indicated that drought treatments caused a large decrease in seed yield per plant, but did not affect the mean 
weight of individual seeds, showing that sesame responds to post-flowering drought by reducing seed numbers, 
but not seed size. Similar findings were reported by Ucan et al. (2007); and Tantawy et al. (2007) . 
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