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Abstract 

A field experiment was carried at the Agronomy Research Field, Hajee Mohammad Danesh 

Science and Technology University, Dinajpur, Bangladesh to find out the effect of sulphur and 

zinc on the growth and yield traits of sesame. The experiment consisted two factorial naming 

Factor A: Three levels of sulphur as 0 (S1), 18 (S2) and 24 (S3) (0, 100, 150 kg gypsum/ha), and 

Factor B: Three levels of zinc as 0 (Zn1), 1.44 (Zn2) and 2.88 (Zn3) (0, 4.0, 8.0kg zinc 

sulphate/ha). The total treatment combinations were i) T1 (S1Zn1), ii) T2 (S1Zn2), iii) T3 (S1Zn3), 

iv) T4 (S2Zn1), v) T5 (S2Zn2), vi) T6 (S2Zn3), vii) T7 (S3Zn1), viii) T8 (S3Zn2), ix) T9 (S3Zn3). 

The experiment was laid out in a Randomized Complete Block Design (RCBD) with three 

replications. Seasame cv. BARITil 4 was used as test crop. The experimental results revealed 

that sulphur (18 kg ha-1) + zinc (1.44 kg ha-1) (S2Zn2) applications greatly increased the leaf, 
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petiole, stem and root at different days after sowing. Higher dry weight of different parts and 

yield traits i.e. no of capsules and capsules weight were produced by the application of sulphur 

(18 kg ha-1) + zinc (1.44 kg ha-1) among all treatment combinations at different growth stage.  

Keywords: Sulphur, zinc, growth, yield traits, sesame. 

 

INTRODUCTION 

Sesame (Sesamum indicum L. Wilczek) is one of the important oil seed crops among the other 

oil seed crops under the family of Pedaliaceae in Bangladesh (Islam et al., 2008). It is one of 

the oldest and very essential oil seed crops known, is extensively grownin tropical and 

subtropical areas of the Globe (Kurt et al, 2016). Sesamum indicum, the cultivated type 

originated in India and is tolerant to drought like conditions, growing where other crops fail. 

Sesame has one of the highest oil contents of any seed with a rich nutty flavor, it is a common 

ingredient in cuisines across the world, it is an ancient and well known crop in Bangladesh 

(Islam et al., 2008). The sesame seeds contain 50% oil, 20% protein, although limited amount 

of lysine but rich in tryptophan and methionine (Islam et al., 2008). Sesame oil  is rich in linoleic 

and oleic acids, the predominance of gamma-tocopherol over the other isomers of vitamin E 

and high content of fat soluble ligans (sesamin and sesamolin) (Islam et al., 2008). Sesamin and 

sesamolin are formed during refinement the two phenolic antioxidants of sesamol and 

sesaminol. Both of these substances belong to lignans and have been shown to possess 

cholesterol-lowering effect in humans (Hirata et al., 1996), and prevent high blood pressure and 

increase vitamin E supplies in animals (Kamal-Eldin et al., 1995). Sesame oil is highly stable 

and rarely turns rancid in hot climates. It is rich in unsaturated fatty acids where the fatty acids 

composition is 14% saturated, 39% mono-unsaturated, and 46% poly-unsaturated fatty acids 

(Toma and Tabekhia, 1979). Carbohydrates in sesame seed are composed of 3.2% glucose, 

2.6% fructose and 0.2% sucrose while the remaining quantity is dietary fibers. Sesame seeds 

have desirable physiological effects including antioxidant activity, blood pressure and serum 

lipid lowering potential as proven in experimental animals and humans (Sirato-Yasumoto et al., 

2001). Sesame seeds are used as an excellent source of copper and calcium. It is also rich in 

phosphorous, iron, magnesium, manganese, zinc and vitamin B1 (Hasan et al., 2000). Internal 

production of oilseed crops in Bangladesh is not quite enough to meet the demand. Islam et al. 

(2008) reported that 68% of oil requirement is deficit over the total requirement in our country. 
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The area and production of sesame is gradually decreasing regrettably (AIS, 2018), and it is 

indispensable to produce extra crop from decreasing agricultural land area for mitigating the 

appropriate food requirements (Islam et al., 2017a). To fulfill the requirement, the country has 

to import edible oils at the cost of huge amount of foreign exchanges. Therefore, the country 

has to increase its production to satisfy its internal demand with the adoption of appropriate 

improved technologies. Cultivation of oil seed crops including sesame is approaching to the 

less fertile and/or problems soils day by day with improper management practices due to 

growing more profitable rice based crops in normal soils to meet up the fundamental oil demand 

in Bangladesh (Islam et al., 2017b). Researchers also have paid very little attention to sesame 

in comparison with other cereals and grain crops. Consequently the production as well as 

productivity is greatly lower in Bangladesh as compared with leading sesame producing 

countries of the world. Therefore, it is utmost necessary to various practices may help to 

increase productivity. The yield of sesame is very low in Bangladesh as compare other sesame 

growing countries due to improper use fertilizers and choice of less fertile marginal lands. For 

increasing higher yield and quality of sesame, balanced fertilization with macro- and micro- 

nutrients is important (Deotale et al., 1998; Ghosh et al., 2002; Sanga, 2013). Sulphur (S) is 

recognized as one of the essential elements for plant growth particularly for oilseed crops. It is 

responsible for increasing the oil content as well as pungency in oil by forming certain 

disulphide linkages. Oilseed crops require more S than cereal crops, and S deficiency hampers 

N metabolism in plants as well as synthesis of S-containing amino acids, and thus exerts adverse 

effects on both seed and oil yield. The S is essential for the plant growth and development, 

plays a key role in plant metabolism, synthesis of essential oils, and formation chlorophyll (Ajai 

Singh et al., 2000). It also enhances cell development, cold resistance, and drought hardness 

(Patel and Shelke, 1995), and constituent of a number of organic compounds (Shamina and 

Imamul, 2003), oil storage organs particularly oil glands (Jaggi et al., 2000) and vitamin B1 

(Thirumalaisamy et al., 2001). As like S, application of Zn significantly enhanced plant growth, 

yield and quality of sesame (Chaplot et al., 1992). The beneficial effects of micronutrients might 

be due to the activation of various enzymes and the efficient utilization of applied nutrients 

resulting in increased yield components (Shanker et al., 1999). Numerous physiological 

processes of plants enhanced by zinc (Zn) application (Khatun et al. 2018). The application of 

Zn alone as foliar or soil increased the yield sesame to 10-13% (Sanga, 2013). It is also reported 

that zinc progressed plant growth, development, and yield of sesame either through seed 
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priming before seeding (Deotale et al., 1998). However, the growth and development of 

flowers, stems, leaves, the shedding of leaves, and the maturity and ripening of grains are also 

positively influenced and standardized by both sulphur and zinc but in absence or very less 

amount of sulphur and zinc, plants would be a cluster of undifferentiated cells. Sulphur and zinc 

are synergistically improved crop performance under normal and stress conditions in sesame 

(Aldesuquy and Gaber, 1993). Information regarding effect of sulphur and zinc in sesame is 

scarcely available in Bangladesh condition. Therefore, the present piece of research work was 

conducted to know the performance of sulphur and zinc on the growth and yield of sesame. 

MATERIALS and METHODS 

Location and duration 

A field experiment was carried out at the Agronomy Research Field, Hajee Mohammad Danesh 

Science and Technology University (HSTU), Dinajpur, Bangladesh to know the effect of 

sulphur and zincon the growth and yield of sesame. The geographical position of the study cite 

is between 25º 44.574" N and 88º 40.344" E, and is 37.35 m above sea level. The Agro 

Ecological Zone (AEZ) of the area is the Old Himalayan Piedmont Plain (AEZ-1) (FRG, 2012). 

The experiment was conducted during the period of April to June, 2018. 

Soil characteristics in the experimental field 

The soil of the experiment was sandy loam, which has a very poor nutrient status. The soil of 

the experimental sites was analyzed before sowing of the sesame. The pre-seeding total soil 

nitrogen (N) was 0.08%, indicating a deficiency in soil N. Soil available K, Ca, and Mg were 

0.10, 2.48, and 0.29 meq 100g-1 soil, and available P, S, B, and Zn were 11.2, 7.29, 0.13, and 

0.90 ppm, respectively. Based on the critical levels of these plant nutrients, N, S, Mg, B, and 

Zn were low; but P, K, and Ca were high. Soil pH was 5.41 and organic matter was 1.48%. The 

morphological, physical, and chemical properties of the soil are presented in Table 1. 

Table 1. Morpho-physio-chemical properties of the soil of the research field, HSTU, Dinajpur, with the 

critical value and extraction method 

Morphological soil properties 

Parameter Properties 

AEZ AEZ-1: Old Himalayan Piedmont Plain 

Land type Highland 

General soil type Non-calcareous, brown floodplain soil 

Soil series Ranisankil 

Topography Levelled 

Drainage Good drainage system 

Flood level Above flood level 

Geographic position 25.42o North Latitude, 88.39o East Longitude, 37.35m above sea level 
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Physical soil properties 

Property Value 

(%) 

Critical 

value 

Extraction method 

Sand 56 - - 

Silt 30 - - 

Clay 14 - - 

Textural class 
Sandy 

loam 
- 

Hydrometer method (Black, 1965). Determined by 

Marshall’s triangular coordinates by USDA system 

Chemical soil parameters 

Property Value 

(%) 

Critical 

value 

Extraction methods 

Soil pH(1:1.25, Soil:H2O) 5.41 - 
Glass-electrode pH meter with 1:1.25 soil-water ratios 

(Page et al.,1982). 

Organic matter 1.42 - 
Wet oxidation method (Black, 1965). Calculated by Van 

Bemmelen factor 1.73 (Piper, 1966). 

N (%) 0.08 0.10 Micro-Kjeldahl method (Bremner and Mulvaney, 1982). 

Available P (ppm) 11.20 8.0 Molybdate blue ascorbic acid (Bray and Kurtz, 1945). 

Exchangeable K (meq %) 0.10 0.08 Determined by Flame photometer 

Exchangeable Ca (meq %) 2.48 2.0 
Atomic absorption spectrophotometer (Knudsen et al., 

1982) 

Exchangeable Mg (meq %) 0.29 0.5 Extractable method (Hunter, 1974). 

Available S (ppm) 6.29 8.0 Turbidity method using BaCl2 (Fox et al.,1964). 

Available B (ppm) 0.13 0.16 Calcium chloride extraction method(Pageet al., 1982). 

Available Zn (ppm) 0.55 0.60 
Atomic Absorption Spectrophotometer (Lindsay and 

Norvell, 1978). 

Climate 

In this study, the weather data including temperature, rainfall and relative humidity (RH) during 

the period (April-June/2018) of experiment of HSTU campus were recorded at the HSTU 

Meteorological Station, HSTU, Dinajpur. The average maximum & minimum temperature, RH, 

and rainfall were 32.2 & 20.58oC, 79.40% and 4.18 mm, respectively. Rainfall occurred 

extremely at 55-61 days after sowing (DAS), i.e. grain filling stage. The climatic parameters 

during the experimental period are presented in Table 2. 

Table 2. Monthly average temperature (minimum, maximum, and mean), relative humidity (%), and 

rainfall (mm) during the experiment 

Months 
Temperature (0 C) Relative 

Humidity (%) 

Total Rainfall 

(mm) Minimum Maximum Average 

April 20.4 35.2 27.8 69 7.0 

May 23.5 34.3 28.9 77 209 

June 25.2 32.8 29 87 225 

Experimental design and treatments 

The research work was comprised as two factors of three levels of S as 0 (S1), 18(S2), and 24(S3) 

(0, 100, 150 kg gypsum/ha) and three levels of Zn as 0 (Zn1), 1.44 (Zn2) and 2.88(Zn3) (0,4, 
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8.0kg zinc sulphate/ha). Sesame variety BARI Til4 was used as test crop. It was replicated in 

thrice with Randomized complete Block Design (RCBD). 

Collection of seed  

The seeds of sesame variety were collected from Oil Research Center, Regional Agricultural 

Research Station (BARI), Ishurdi, Pabna, Bangladesh.  

Test crop and its characteristics 

The varieties are very popular due to its unique properties such as can be grown in the year 

round (Rabi, Kharif-1 and Kharif-2), short life span (58-60 days), high fruit yielding tall variety, 

fruit set in whole year, number of fruit in each adult plant 65-75, big sized fruit (1500-1700g), 

oblong in shape containing 55-60% oil. The variety is cultivated all over Bangladesh but very 

suitable in southern part of Bangladesh. The size of the seed is moderate (TSW 25-32 g), deeply 

yellow seed coat color, moderately resistant to yellow mosaic virus, and higher seed yield (3.0-

3.3t ha-1). 

Land preparation and fertilizer application 

The land was prepared with two ploughing, cross ploughing followed by laddering. The soil of 

the experimental plot was acidic with poor organic matter. The unit plot size was3 m x 2m.The 

plots were fertilized with urea, TSP, MOP. Half urea and all other should be applied during 

final land preparation. Rest urea was applied at 25 DAS. 

Imposition of treatments  

Various doses of sulphur viz. 0, 18, 24 and zinc viz. 0, 1.44, 2.88 kg/ha were applied in soil as 

per treatment specification during land preparation. 

Sowing of seeds 

The seed was sown at the rateof8 kgha-1with required moisture condition of the plots.  

Intercultural Operations 

Various intercultural operations were performed for the better growth and development of the 

sesame after establishment of seedlings. 

Irrigation and drainage 

Irrigation was provided with a watering can to each plot in the evening as per necessary. Excess 

or stagnant water was effectively drained out for the proper growth and development of Sesame 

plant. 

Weeding and thinning 
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For the insurance of better growth and development, first weeding was done at 20 DAS and 2nd 

weeding was done at 35 DAS. 

Plant protection 

The plots were infested by caterpillar, which was successfully controlled by applying Ripcord 

(15g/L Cypermethrin) with two times hand spraying @ 20 ml/500ml of clean water.  

 

Data Collection 

The data was collected at 15, 30, 45 and 60 DAS from each plot. The collected samples of each 

plot was bundled separately, properly tagged and brought to the agronomy laboratory. The 

following parameters were taken. 

Plant height  

Plant height was measured from the base of the plant to the top of the plant at 15,30 and 60 

DAS. From each pot three plant samples were taken and means were calculated. 

Fresh weight of leaves, petioles, stems, reproductive organs and roots 

Fresh weight of leaves, petioles, stems, reproductive organs and roots were measured in each 

plot and calculated the average value.   

Dry weight of leaves, petioles, stems, reproductive organs and roots 

Dry weight of leaves, petioles, stems, reproductive organs and roots were measured in each plot 

and calculated the average value.   

Data Analysis 

The data were analyzed by the MSTAT-C program with the help of computer. 

These data are in agreement with other studies reporting the increased activity of antioxidant 

enzymes in faba bean in response to drought stress [55, 54, 56]. 

These results are consistent with previously reported data for faba bean, where drought tolerant 

genotypes accumulate more proline than sensitive genotypes [55, 56], even if nodule proline 

content was not evaluated 

Results and Discussion 

Plant height 

The plant height of sesame was significantly influenced by the application of sulphur and zinc 

fertilizer at different growth stage. The longest plant height (185 cm) was recorded at the 

application of sulphur (18 kg ha-1) and zinc (1.44 kg ha-1), while the smallest (135.2 cm) was 

recorded from the treatment combinations of S1Zn1 during harvesting stage (Table 3). Similar 
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trends were observed at different growth stage of sesame. The results are consistent with the 

previously reported information of Jauhari et al. (2005), Jia and Gray (2008), and it 

synergistically improved the crop performance i.e. increased the growth and development and 

thereby increased the plant height under normal and stress conditions of sesame. Sulphur 

generally tends to increase plant height and it might be enhance cell division, elongation, and 

expansion resulting increased plant height.  The reduced plant height due to shortening of 

internodes and leaves in Zn deficient plants is consistent to the study of Mortvedt et al. (1999), 

whereby there was a decrease in plant growth hormones, when Zn was insufficient in sesame 

plot.   

Table 3: Effect of sulphur and zinc on the plant height of sesame at different DAS 

Treatment combinations 
Plant height (cm) 

35 DAS 45 DAS 60 DAS 

T1 (S1Zn1) 8.07f 55.50 135.20d 

T2 (S1Zn2) 12.47cd 71.67 150.36b 

T3 (S1Zn3) 10.11e 64.80 142.50c 

T4 (S2Zn1) 13.00d 75.50 156.76c 

T5 (S2Zn2) 17.85a 98.80 185.00a 

T6 (S2Zn3) 14.28b 84.21 167.50b 

T7 (S3Zn1) 8.27ef 70.30 149.53cd 

T8 (S3Zn2) 12.70bc 78.60 169.40b 

T9 (S3Zn3) 10.08cd 65.33 161.43c 

LSD 0.112* NS 2.72* 

CV (%) 19.86 6.35 3.26 

S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 

Fresh weight of different plant parts 

 Leaves weight 

The application of sulphur and zinc had the positive effect on the leaves weight of sesame at 

various growth stages (Table 4). The treatment combination of S1Zn1 (0 + 0 kgha-1) and S2Zn2 

(18 kg S + 1.44 kg Zn ha-1)produced the minimum (0.39, 9.30 and 15.43 g plant-1) and the 

maximum leaves weight (1.18, 25.95 and 31.06 g plant-1)at 35, 45 and 60 DAS, respectively 

among all treatment combinations (Table 4). Application of sulphur @ 30-40 kg ha-1 

significantly increased the leaf area index (LAI) at all growth stages of sesame, which tends to 

increase leaves weight in sesame (Ramakrishna, 2013). These results can be explicated by the 

fact that the use of S enhances chlorophyll formation. Cakmak (2008) who reported that Zn 
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fertilizer enhanced plant growth hormones and enzyme systems which lead to maximize the 

plant growth which is in general agreement with the present findings. 

Table 4: Effect of sulphur and zinc on the fresh leaves weight of sesame at different DAS 

Treatment combinations 
Fresh leaves weight (g) 

35 DAS 45 DAS 60 DAS 

T1 (S1Zn1) 0.39f 9.30d 15.43d 

T2 (S1Zn2) 0.71cd 14.17c 22.65b 

T3 (S1Zn3) 0.51e 11.45cd 18.60c 

T4 (S2Zn1) 0.65d 13.35c 19.13c 

T5 (S2Zn2) 1.18a 25.95a 31.06a 

T6 (S2Zn3) 0.86b 18.36b 25.04b 

T7 (S3Zn1) 0.47ef 10.11d 17.25cd 

T8 (S3Zn2) 0.78bc 16.92bc 23.59b 

T9 (S3Zn3) 0.69cd 12.03cd 19.34c 

LSD 0.15* 0.39* 0.79* 

CV (%) 9.62 20.42 6.25 

S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 

Stems weight 

The stem weight of sesame provided the significant variation at various growth stages by the 

application of sulphur and zinc. At 60 DAS, the highest stem weight (89.85 g) was found at 

treatment combinations of S2Zn2 whereas the lowest (37.73 g) was recorded at S1Zn1 among all 

of the treatment combinations (Table 5).  

Table 5: Effect of sulphur and zinc on the stem fresh weight of sesame at different DAS 

Treatment combinations 
Stem fresh weight (g) 

35 DAS 45 DAS 60 DAS 

T1 (S1Zn1) 0.27c 21.94 37.73c 

T2 (S1Zn2) 0.53abc 31.53 55.07b 

T3 (S1Zn3) 0.40bc 26.05 41.08bc 

T4 (S2Zn1) 0.37bc 34.13 51.050bc 

T5 (S2Zn2) 0.81a 53.08 89.85a 

T6 (S2Zn3) 0.63ab 39.69 78.24bc 

T7 (S3Zn1) 0.30c 33.43 46.41d 

T8 (S3Zn2) 0.57abc 39.15 81.90a 

T9 (S3Zn3) 0.47bc 34.23 73.93a 

LSD 0.06* NS 5.35** 

CV (%) 22.21 27.11 9.91 

S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 

Significant increase of the fresh weight of sesame plant with the application of sulphur and zinc 

over control has also been reported by Rajput et al. (2003) and Barsabindu (2015). Many 
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scientists recommended that the use of S through gypsum along with chemical fertilizer can 

ensure the higher uptake of N owing to strong synergistic interaction between the available N 

and S status in soil resulting increased plant growth of sesame (Mondal et al., 2012; 

Ramakrishna, 2013).  

Roots weight 

Application of sulphur and zinc progressively influenced the root weight of sesame at different 

days after sowing. The highest root weight (26.37 g) and lowest root weight (7.17 g) of sesame 

were found from the treatment combinations of S2Zn2 and S1Zn1, respectively among all 

treatment combinations at 60 DAS (Table 6). Similar trends were also observed at 35 and 45 

DAS. This result reconfirms with the results of Salwa et al. (2010) in sesame and Rajput et al. 

(2003) in Tagetes minuta. 

Table 6: Effect of sulphur and zinc on the root fresh weight of sesame at DAS 

Treatment combinations 
Root  fresh weight (g) 

35 DAS 45 DAS 60 DAS 

T1 (S1Zn1) 0.07c 2.51f 7.17i 

T2 (S1Zn2) 0.19bc 5.02cd 11.38e 

T3 (S1Zn3) 0.12bc 3.62ef 10.20f 

T4 (S2Zn1) 0.11bc 4.79cde 8.92g 

T5 (S2Zn2) 0.39a 9.79a 26.37a 

T6 (S2Zn3) 0.18bc 5.54c 18.92c 

T7 (S3Zn1) 0.14bc 3.98de 7.63h 

T8 (S3Zn2) 0.21b 6.78b 21.50b 

T9 (S3Zn3) 0.17bc 5.71bc 17.05d 

LSD 0.11* 1.12** 0.05** 

CV (%) 18.23 8.5 9.00 

S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 

Effect of sulphur and zinc fertilizer on the dry weight of different plant parts  

Leaves dry weight 

Leaves dry weight of sesame progressively influenced due to sulphur and zinc fertilization. The 

highest (8.18 g) and lowest leaves dry weight (3.02 g) were found in treatment combination of 

S2Zn2 and S1Zn1 among all treatment combinations at 60 DAS as well as others (Table 7). The 

increment of the leaf area and leaf dry weight in sunflower owing to application of sulphur has 

also been reported by Shekhawat and Shivay (2009). Duncon (1975) reported that the leaf area 

index is often used as vital indicator of plant growth for evaluating assimilation and dry matter 

production. Alike findings have also been reported previously by Salwa et al. (2010) in sesame, 

and Rajput et al. (2003) in Tagetes minuta, who concluded that optimum supply of sulphur 
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enhanced the higher production of photosynthates, which ultimately increased the plant growth 

and leaf dry weight. 

Table 7: Effect of sulphur and zinc on the dry weight of leaves of sesame at different DAS 

Treatment combinations 
Leaves dry weight (g) 

35 DAS 45 DAS 60 DAS 

T1 (S1Zn1) 0.03g 1.52i 3.02i 

T2 (S1Zn2) 0.15e 2.86f 4.79d 

T3 (S1Zn3) 0.09f 2.09e 3.69g 

T4 (S2Zn1) 0.23c 1.94g 4.15f 

T5 (S2Zn2) 0.43a 4.09a 8.18a 

T6 (S2Zn3) 0.29b 3.28c 5.45c 

T7 (S3Zn1) 0.19d 1.78h 3.27h 

T8 (S3Zn2) 0.31b 3.85b 6.78b 

T9 (S3Zn3) 0.23c 3.04d 4.71e 

LSD 0.001** 0.02** 0.03** 

CV (%) 8.70 4.62 2.81 

S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 

Stem dry weight 

Sulphur and zinc fertilization had the positive influence on stem dry weight of sesame at various 

DAS. The combination S1Zn1 produced the lowest stem dry weight (6.56 g), while the highest 

(26.60 g) was recorded in S2Zn2 among all treatment combinations at 60 DAS as like others 

growth stages (Table 8). Very closer findings were also depicted by Jia and Gray (2008), Yadav 

et al. (2009) and Barsabindu (2015). The highest dry matter of sesame with the application of 

20 kg S/ha has also been reported by Mondal et al. (2012) who concluded that sulphur 

fertilization increased the uptake of S and N which stimulated the biochemical activity in plants 

thereby increased total dry matter.  

The lowest seed yield was observed in control plants with any genotype due to lack of sulphur. 

Furthermore, application of 24 kg S/ha decreased stem dry weight. This result is in agreement 

with that of Mondal et al. (2012), who reported that higher doses of S (40kg S ha-1) decreased 

the total nitrogen accumulation in seeds due to lower biochemical activity, and resulting lower 

dry matter than 20 kg S ha-1 indicating 40 kg S ha-1 may be toxic for plant growth and 

development in sesame. Sulfur enhance biological yield which might be due to the 

supplementary synthesis of amino acid and chlorophyll content in growing regions, as a result 

increased in cell division further enhance leaf area index, height and dry matter yield (Raja et 

al., 2007). 
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Table 8: Effect of sulphur and zinc on the dry weight of stem of sesame at different DAS 

Treatment 

combinations 

                           Stem  dry weight (g) 

35DAS 45DAS 60DAS 

T1 (S1Zn1) 0.02 1.81i 6.56e 

T2 (S1Zn2) 0.19 3.1d 15.91c 

T3 (S1Zn3) 0.08 2.59f 10.99d 

T4 (S2Zn1) 0.13 2.48g 8.29de 

T5 (S2Zn2) 0.33 4.81a 26.60a 

T6 (S2Zn3) 0.23 3.45b 19.63b 

T7 (S3Zn1) 0.06 2.39h 10.64d 

T8 (S3Zn2) 0.26 3.31c 20.5b 

T9 (S3Zn3) 0.17 2.92e 15.13c 

LSD NS 0.03** 0.72** 

CV (%) 9.13 4.00 8.38 

 S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 

Roots dry weight 

The root dry weight in sesame significantly varied due to sulphur and zinc fertilization.  At 60 

DAS as like others growth stages, highest root dry weight (9.57 g) was recorded in S2Zn2 on 

the other hand, the lowest stem dry weight (2.08 g) was recorded in the combination of S1Zn1 

among all treatment combinations (Table 9). Similar results were mentioned by Yadav et al. 

(2010), Cakmak (2008). 

Table 9: Effect of sulphur and zinc on the dry weight of root of sesame at different DAS 

Treatment combinations 
Root  dry weight (gm) 

35 DAS 45 DAS 60 DAS 

T1 (S1Zn1) 0.02f 0.67e 2.08f 

T2 (S1Zn2) 0.15bcd 1.19cd 5.94d 

T3 (S1Zn3) 0.09def 0.85e 2.91f 

T4 (S2Zn1) 0.06ef 0.95de 4.01e 

T5 (S2Zn2) 0.32a 1.98a 9.57a 

T6 (S2Zn3) 0.22b 1.54b 6.9c 

T7 (S3Zn1) 0.04f 0.89e 3.81e 

T8 (S3Zn2) 0.13cde 1.49b 7.82b 

T9 (S3Zn3) 0.18f 1.29c 6.27d 

LSD 0.01** 0.07** 0.21** 

CV (%) 8.59 9.20 6.80 

 S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 

 

 

109



 

ISSN 2717-7238 ISPEC Journal of Agricultural Sciences  

 

 

Year 3/ 2019, Volume-3, Issue-1 | https://ispecjournal.com 

 

Number of branches plant-1 

Sulphur and zinc application non-significantly varied the number of branches plant-1 of sesame. 

At 45 DAS, the maximum and minimum number of branches plant-1 was recorded from the 

treatment combinations of S1Zn1 and S2Zn2, respectively among all treatment combinations 

(Table 10). Similar traits were found by Yadav et al. (2009), Salwa et al. (2010) and Barsabindu 

(2015). 

Number of capsules plant-1 

The number of capsules plant-1 of sesame was greatly varied by applying sulphur and zinc at 

45 DAS. Regarding sulfur levels, capsules plant-1 linearly increased with increasing sulfur 

levels and the highest capsules plant-1 were observed in plots fertilized with 18 kg ha-1 sulfur as 

compared to other treatments (Table 10). Similar results are reported by who reported 

significant increase in number of capsules plant-1 of sesame with increase in sulfur levels 

(Heidari et al., 2011). Among all treatment combinations, the maximum number of capsules 

per plant (73) was recorded in S2Zn2 and S1Zn1 produced the minimum (32.33) at 45 DAS 

(Table 8). Our findings are in related with the observations of Jia and Gray (2008), Yadav et al. 

(2009), Salwa et al. (2010) and Barsabindu (2015) who reported that S along or 

withcombination of Zn remarkably increased thenumber of capsules per plant in sesame. 

Table 10: Effect of sulphur and zinc on the fresh weight of different plant parts of sesame at 45 DAS 

Treatment combinations 

45 DAS 

Number of 

Branches 

Number of 

capsules 
Capsules weight (g) 

T1 (S1Zn1) 3.60 32.33e 18.16g 

T2 (S1Zn2) 3.73 53.66b 38.17c 

T3 (S1Zn3) 3.65 38.33de 28.09e 

T4 (S2Zn1) 3.63 43.33cd 24.83f 

T5 (S2Zn2) 4.33 73a 49.08a 

T6 (S2Zn3) 4.00 55b 31.85d 

T7 (S3Zn1) 3.80 49.66bc 37.62c 

T8 (S3Zn2) 4.07 68.33a 43.26b 

T9 (S3Zn3) 3.89 41.66d 29.26de 

LSD NS 1.56** 0.73** 

CV (%) 8.96 5.35 3.74 

S1= 0 kgha-1, S2= 18 kgha-1, S3= 24 kgha-1; Zn1=0 kgha-1, Zn2=1.44 kgha-1, Zn3=2.88 kgha-1 
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Capsule weight 

The capsule weight of sesame was remarkably varied by sulphur and zinc applications. The 

highest (49.08 g) and lowest capsule weight (18.16 g) were found from 18 kg S ha-1 + 1.44 Zn 

kgha-1 and 0 kg S ha-1 + 0 Zn kgha-1 among all treatment combinations at 45 DAS (Table 10). 

This result is general agreement with the findings of Barsabindu (2015). 

CONCLUSION 

The application of sulphur + zinc@ 18 kg ha-1 + 1.44 kg ha-1 produced the superior fresh weight 

in different parts (leaves, stem and root) of sesame among all treatment combinations. The 

highest amount of dry weight as well as dry matter produced by the application of sulphur + 

zinc@ 18 kg ha-1 +1.44 kg ha-1 among all fertilizer combinations. Higher yield components viz. 

capsules plant-1 and capsule weight of sesame was produced by the application of sulphur + 

zinc @ 18 kg ha-1 + 1.44 kg ha-1 among all fertilizer combinations, respectively. 

Acknowledgements 

The authors thank to the Level 4 students to conduct the research. They are obliged to Prof. Dr. 

M. Shafiqul Islam Sikdar, Chairman, Department of Agronomy, HSTU, Dinajpur for his 

valuable contribution to accomplish the present study. 

Disclaimer: None.  

Conflict of Interest: None.  

Source of Funding: None. 

REFERENCES 

AHMAD MSA, HOSSAIN M, IJAZ S AND ALVI AK, 2008. Photosynthetic performance of 

two sesame (Sesamum indicum) cultivars under lead and copper stress. Int. J. Agr. Biol. 10: 

167-172. 

AIS (AGRICULTURE INFORMATION SERVICE), 2018. Krishi Diary (In Bangla). 

Agriculture Information Service. Min. Agric., Govt. Peoples Repub. Bangladesh, Khamarbari, 

Dhaka-1215, Bangladesh. p.18. 

AJAI SINGH SP, SINGH K SINGH PP, 2000. Response of nitrogen and sulphur on economic 

yield of sunflower under sodic soil condition. Indian J. Agric. Sci. 70: 536-537. 

ALDESUQUY HS AND GABER AM, 1993. Effect of growth regulators on Vicia faba plants 

irrigated by sea water: leaf area, pigment content and photosynthetic activity. Biol. Plant. 35: 

519-527. 

111



 

ISSN 2717-7238 ISPEC Journal of Agricultural Sciences  

 

 

Year 3/ 2019, Volume-3, Issue-1 | https://ispecjournal.com 

 

BADRUDDIN M, MONDAL MMA, ISLAM MM AND DAS ML, 2002. Uptake of 35S by 

different genotypes of sunflower. Bangladesh J. Agric. Res. 27: 737-740. 

BARSABINDU R, 2015. Response of sesame crop to foliar application of micronutrients. An 

M.S. thesis, Department of Plant Physiology, College of Agriculture, Orissa University of 

Agriculture and Technology, Bhubaneswar, India. 

BLACK CA, 1965. Methods of soil analysis, Part1, Agronomy Monograph 9. ASA Madison, 

Wisconsin, USA. 

BRAY RH AND KURTZ LT, 1945. Determination of total, organic, and available forms of 

phosphorus in soils. Soil Sci. 59: 39-45. 

BREMNER JM AND MULVANEY CS, 1982. Methods of soil analysis, part 2 chemical and 

microbiological properties. pp. 595-624. 

CAKMAK I, 2008. Enrichment of cereal grains with zinc: Agronomic or genetic bio-

fortification. Plant Soil 302: 1-17. 

CHAKRABORTI N AND MUKHERJI S, 2003. Effect of sulphur pretreatment on nitrogen 

metabolism in Sesamum indicum under salt stress. Biol. Plant. 46: 63-66. 

CHAPLOT PC, JAIN GL AND BANSAL KN, 1992. Effect of Sulphur and Phosphorus on 

sesame and its residual effect on wheat. Indian J. Agron. 6: 167-169. 

DAS GP, DAS D AND MUKHERJI S, 1994. Role of Sulphur in the reversal of stress induced 

alteration in growth turgidity and proline accumulation in Sesame (Sesamum indicum L. 

Wilczek) plants: Ind. Biol. 26: 343-348. 

DEOTALE RD, MASKE VG, SORTE NV, CHIMURKAR BS AND YERNE AZ, 1998. Effect 

of sulphur and zinc on morphological parameter of sesame. J. Soil Crops 8(1): 91-94. 

FOX RL, OLSON RA AND RHOADES HF, 1964. Evaluating the sulfur status of soil by plants 

and soil tests. Soil Sci. America Proc., 28: 243-246.  

GHOSH PK, MANDAL KG, BANDYOPADHYAY KK, HATI KK, RAO AS AND 

TRIPATHI AK, 2002. The second International Agronomy congress on balancing food and 

environmental security- A continuing challenge. New Delhi, India, 26-30 November 2002. 

Fertilizer News 47(11): 67-77. 

HASAN AF, BEGUM S, FURUMOTO T AND FUKUI H, 2000. A new chlorinated red 

naphthoquinone from roots of Sesamumindicum. Biosci. Biotechnol. Biochem. 64(4): 873-874. 

112



 

ISSN 2717-7238 ISPEC Journal of Agricultural Sciences  

 

 

Year 3/ 2019, Volume-3, Issue-1 | https://ispecjournal.com 

 

HEIDARI M, GALAVI M AND HASSANI M, 2011. Effect of sulfur and iron fertilizers on 

yield, yield components and nutrient uptake in sesame (Sesamum indicum L.) under water 

stress. Afr. J. Biotech. 10(44): 8695-8702. 

HIRATA F, FUJITA K AND ISHIKURA Y, 1996. Hypocholesterolemic effect of sesame 

lignan in humans. Atheroscler 122(1): 135-36. 

HUNTER AH, 1974. Tentative ISFEJ soil extractant procedure: International soil fertility 

evaluation and improvement project. Raleigh: North Carolina State University, USA. 

ISLAM MR, PRODHAN AKMA, ISLAM MO AND UDDIN MK 2010. Effect of sulphur and 

zinc on morphological characters and yield of sesame (Sesamum indicum L.). J. Agric. Res. 

48(1): 73-80. 

ISLAM MS, AKHTER MM, HAQUE MM, ISLAM MS AND SANEOKA H, 2011. Influence 

of plant population and weed management periods on crop-weed competition of groundnut. J. 

Sher-e-Bangla Agril. Univ. 5(1): 26-34. 

ISLAM MS, AKHTER MM, SIKDAR MSI, RAHMAN MM AND AZAD AK, 2008. Effect 

of planting density and methods of sowing on the yield and yield attributes of sesame. Intl. J. 

Sustain.  Agril. Tech. 4(2): 83-88. 

ISLAM MS, HASAN K, SARKAR NAA, EL SABAGH A, RASHWAN E AND 

BARUTÇULAR C, 2017a. Yield and yield contributing characters of mungbean as influenced 

by zinc and sulphur. Agril. Adv. 6(1): 391-397.  

ISLAM MS, HASAN K, SHADDAM O AND EL SABAGH A, 2017b. Effect of storage 

periods and containers on the germinablity of mungbean seeds. Agril. Adv. 6(7): 418-424. 

JAGGI R, RAKESH C, SHARMA K AND PALIYAL SS, 2000 Sulphur as second major 

nutrient in cruciferous oilseed. Indian Fam. 12: 14-18. 

JAUHARI S. SRIVASTAVA R AND SRIVASTAVA PC, 2005. Effect of Zinc on growth, 

flowering, corm attributes, post-harvest life, leaf and corm nutrients status in gladiolus cv. Red 

Beauty. Prog. Hortic. 37(2): 423-428. 

JIA Y AND GRAY VM, 2008. Growth yield of Sesame L. in response to microbial symbiotic 

associations. South Africa J. Bot. 74: 25-32. 

KAMAL-ELDIN A, PETTERSSON D AND APPELQVIST LA, 1995. Sesamin (acompound 

from sesame oil) increases tocopherol levels in rats fed ad libitum. Lipids 30(6): 499-505. 

113



 

ISSN 2717-7238 ISPEC Journal of Agricultural Sciences  

 

 

Year 3/ 2019, Volume-3, Issue-1 | https://ispecjournal.com 

 

KHATUN, M.K., HASAN, M.K., RUMI, M.S., SABAGH, A.E.L. AND ISLAM, M.S. 2018. 

Response of growth and yield attributes of aromatic rice to cow dung and zinc fertilization. 

Azarian J. Agril. 5(5): 151-159. 

KNUDSEN D, PETERSON GA AND PRATT PF, 1982. Lithium, sodium and potassium 

determination. In A.L. Page, R.H. Miller and D.R. Keeney (eds). Methods of Soil Analysis, 

Part-2, 2nd ed. Amer. Soc. Agron., Madison. pp. 228-239. 

KURT, C. E. M. A. L., ARIOGLU, H., ERDEM, T. U. N. A. H. A. N., AKKAYA, M. R., 

SABAGH, A. E., ISALAM, M. S. 2016. A comparative study of'fatty acid extraction methods' 

of sesame (Sesamum indicum L.) varieties grown under Mediterranean environment. Journal of 

Experimental Biology and Agricultural Sciences, 4(5 Suppl.), 588-593. 

LINDSAY WL AND NORVELL WA, 1978. Development of a DTPA soil test for Zn, Fe, Mn, 

and Cu. Soil Sci. Soc. America J. 42: 421-428. 

MONDAL MMA, BADRUDDIN M, MALEK MA, HOSSAIN MB AND PUTEH AB, 2012. 

Optimization of sulphur requirement to sesame (Sesamum indicum L.) genotypes using tracer 

techniques. Bangladesh J. Bot. 41(1): 7-13.  

MORTVEDT JJ, MURPHY LS AND FOLLETT RH, 1999. Fertilizer Technology and 

Application. Meister Publishing, Willoughby, 37733 Euclid Ave, Willoughby, OH 44094, 

USA. 

PAGE AL, MILLER RH AND KEENEY DR, 1982. Methods of soil analysis. Part 2, 2nd ed., 

American Soc. Agron., 677 South Segoe Road, Madison , Wisconsin, USA. 

PATEL JR AND SHELKE VB, 1995. Effect of farmyard manure, phosphorus and sulphur on 

growth, yield and quality if Indian mustard. Indian J. Agron. 43: 713-717. 

PIPER CS, 1966. Soil and Plant Analysis. Adelaide University Press, Australia. 

RAJA A, HATTAB KO, GURUSAMY L AND SUGANYA S, 2007. Suphur levels on 

nutrients uptake and yield of sesame varieties and nutrients availability. Int. J. Soil Sci. 2(4): 

278-285. 

RAJPUT DK, MEGH N, SRIVASTAVA PC, SINGH, SK AND GANGAWAR MS, 2003. 

Effect of S, B and Zn application and their interactions on growth, yield and nutrients uptake 

of Tagetes minuta L. Indian Perfu. 47(1): 91-97. 

RAMAKRISHNA B, 2013. Growth and yield of sesame (Sesamum indicum L.) as influenced 

by sources and levels of sulphur. MS (Agric.) in Agronomy thesis, Department of Agronomy, 

College of Agriculture, Dharwad University of Agricultural Sciences, Dharwad-580 005, India. 

114



 

ISSN 2717-7238 ISPEC Journal of Agricultural Sciences  

 

 

Year 3/ 2019, Volume-3, Issue-1 | https://ispecjournal.com 

 

SALVAGIOTTI F AND MIRALLES DJ, 2008. Radiation interception, biomass production 

and grain yield as affected by the interaction of nitrogen and sulfur fertilization in wheat. Eur. 

J. Agron. 28(3): 282-290. 

SALWA AI, MOHSEN E, ABASS M AND BEHARY SS, 2010. Amelioration productivity of 

sandy soil by using amino acids, sulphur and micronutrients for sesame production. J. American 

Sci. 6(11): 250-257. 

SANGA DL, 2013. Evaluation of soil fertility status and optimization of its management in 

sesame (Sesamum indicuml.) growing areas of dodoma district. An MS thesis, Dept. of Soil 

Science and Land Management, Sokoine University of Agriculture. Morogoro, Tanzania. 

SHAMINA AND IMAMUL, 2003. Mineralization pattern of added sulphur in some 

Bangladesh soils under submerged condition. Indian J. Agric. Chem. 36: 13-21. 

SHANKER H, CHANDRA B AND LALLU A, 1999. Effect of levels of Zinc on growth, dry 

matter and yield of sesame varieties. Oil Seeds Soc. Agron. 16: 74-77. 

SIRATO-YASUMOTO SMJ, KATSUTA Y, OKUYAMA Y AND TAKAHASHI IT, 2001. 

Effect of sesame seeds rich in sesamin and sesamolin on fatty acid oxidation in rat liver. J. 

Agric. Food Chem. 49: 2647-2651. 

THIRUMALAISAMY K, SRINIVASAN PS, PANGARUSAMY U, THANGARAJ M, 

MALLIKA V AND KANNAIYAN S, 2001. Nutrient Deficiency and Remedial Management 

in Crops. 1st Edn., Sigar Graphics Pub., Coimbatore, India. pp: 10-11. 

TOMA RB AND TABEKHIA MM 1979. Phytate and oxalate contents in sesame seed. Nutr. 

Rep. Int. 20: 25-31. 

YADAV RA, TRIPATHI AK AND YADAV AK, 2009. Effect of micronutrients in 

combinations with organic manures on production and net returns of sesame (Sesamum 

indicum). Ann. Agril. Res. 30(1&2): 53-58. 

 

 

 

 

 

115


