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ABSTRACT 

 
Yield and quality of oilseed crops are principally regulated by nutrient management at field 

level. Field experiments were conducted to study the effect of sulphur fertilisation on growth, 

yield and quality of sesame (Sesamum indicum L.) in mid central zone of odisha. The sesame 

was grown during (August 27th and 25th) during the years 2010 to 2011. The sulphur sources 

of fertilizers were Gypsum, Zinc sulphate and Elemental sulphur (S) and 2 levels of S (20 and 

40 kg ha-1) and absolute control (without S), another with Single Super Phosphate (SSP). 

Recommended Dose (RD) of SSP was superior over other sulphur fertilizers sources, in 

increasing yield components and yield in both the years. The quality parameters of sesame 

such as crude protein, oil content and soluble sugar improved under different sulphur fertilizer 

treatments, maximum being in RD with SSP. Sulphur fertilizer application, therefore exhibited 

potential in improving crop yield and quality of sesame under mid central zone of odisha.  
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INTRODUCTION 

 

Sesame (Sesamum indicum L.) is one of the important oilseed crops in India. Sesame seeds 

are rich source of food, nutrition, edible oil and bio-medicine. Sesame oil has excellent 

nutritional, medicinal, cosmetic and cooking qualities for which it is known as ‘the queen of 

oils’ and content 46-64% oil with 25% protein (Goel and Kumar, 1994). Due to the presence 

of potent antioxidants, sesame seeds are called as ‘the seeds of immortality’. Sesame cake or 

meal obtained as a by-product of the oil milling industry is rich in protein, vitamin (Niacine) 

and minerals (Ca and P).  

The production of oilseed crops in our country including sesame is not enough to meet the 

domestic demand of the large population. Low production of sesame is attributed to the fact 

that the crop is usually grown during rainy season on marginal and less fertile soils. Further, 

lack of proper nutrient management is one of the major causes for low yields. Balanced 

fertilization with NPK was proved beneficial in all the oilseed crops both under rainfed and 

irrigated conditions. Further, nutrients like S, Ca, Cu and B are also needed for higher yields 

(Ghosh et al., 2002). Excessive use of agrochemicals has raised concern regarding depleting 

soil productivity and overall nutrient imbalance. Integrated use of organic and inorganic 

fertilizers in a balanced proportion for sustainable production of sesame was therefore 

emphasized by USDA (1980) and Deshmukh et al., (2002). Integrated use of organic manures 

and mineral fertilizers helps in maintaining stability in crop production, besides improving 

soil physical conditions (Muthuswamy et al., 1990 and Subba Rao, 1994).  

Sulphur has long been recognized as one of the essential elements for plant growth 

particularly for oilseed crops. Sulphur is a constituent of three amino acids commonly found 

in plants viz., cystine, cystenine and methionine, which are essential components of proteins. 
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Sulphur increases the oil content and gives pungency to oil as it forms certain disulphide 

linkages. Oilseed crops require more sulphur than cereals as their oil storage organs are 

mostly proteins, rich in S. Deficiency of sulphur is known to hamper N metabolism in plants 

as well as synthesis of S-containing aminoacids and thus exerts adverse effects on both seed 

and oil yield. Sulphur (S) is essential for the growth and development, plays a key role in 

plant metabolism, indispensible for the synthesis of essential oils, plays a vital role in 

chlorophyll formation (Ajai Singh et al., 2000) required for development of cells and it 

increases 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). In the present 

investigation, we evaluate the effect of different sources of S on growth, yield and quality of 

sesame. 

 

MATERIALS AND METHODS 

 

Plant materials 

Sesamum variety Prachi was sown with 7.5 kg ha
-1

 seed with 30 cm apart. The crop was sown 

on August, 27
th

 and 25
th

 during the year 2010 and 2011 respectively. 

 

Study site 

Field experiment was conducted at Regional Research and Technology Transfer Station, 

Mahisapat during Kharif season of 2010 and 2011. The soil of the experimental field was 

sandy loam in texture with acidic pH (5.46), medium in organic carbon (0.69%), medium in 

available N (315 kg ha
-1

) low in available P2O5 (11.26 kg ha
-1

), medium in available K2O 

(158.6 kg ha
-1

) and available sulphur was normal (10.03 ppm). The crop received only 235 

mm of rainfall during cropping season as against the total rainfall of 1067 mm rainfall during 

the year, 2011.  

 

Treatments details 

The experiment was laid in a Randomized Block Design (RBD), where each treatment with 

three replications. Eight (8) treatments consisting of 2 levels of sulphur (20 and 40 kg ha
-1

), 3 

sources of sulphur (Gypsum, Zinc Sulphate and Elemental S) and absolute control (No 

sulphur application), another with single super phosphate (SSP) were tested. T1 – Control (No 

S) RD without SSP, T2 – T1+ 20kg S ha
-1

 as Gypsum, T3 – T1+ 40kg S ha
-1

 as Gypsum, T4 – 

T1+ 20 kg S ha
-1

  as ZnSO4, T5 – T1+ 40 kg S ha
-1

 as ZnSO4, T6 – T1+ 20kg S ha
-1

 as 

Elemental sulphur, T7 – T1+ 40kg S ha
-1

 as Elemental sulphur and T8 – RD with SSP.  

The plant height, yield components such number of capsules per plant, number of seeds per 

capsule, test weight and seed yield as well as stalk yield per hectare. Among quality 

parameter 

 

Crude protein 

Total nitrogen was determined by the Kjeldahl method as described by Pearson (1970). 

Protein was calculated using the general factor (6.25) (Khalid et al., 2003). 

 

 

Oil content (%) 

Fifteen grams of dried seeds of sesame drawn from the net plot of each treatment were used 

for estimation of oil content by Nuclear Magnetic Resonance (NMR) method and expressed 

in percentage. 
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Soluble sugars 

Sugars were extracted with ethanol (960 ml l
-1

) by shaking at 50
o
C for 30 min (Larrauri et al., 

1996). After centrifugation, the supernatant was collected and the sugar content was analysed 

with phenol/sulphuric acid reagent (Dubois et al., 1956). 

 

Starch 

After removing sugars with ethanol (80%), starch was isolated by extraction with perchloric 

acid reagent (52%) twice, from a sugar-free residue according to the method described by 

McCready et al. (1950). Starch in the extract was determined using the anthrone reagent and 

colorimetric measurement at 630 nm. 

 

Statistical analysis  

The data of the experiment involving eight treatments of nutrient management and three 

replications conducted in a randomized completely block design were statistically analyzed 

using standard procedures as described by Gomez and Gomez (1984). To determine the 

significance of the treatment effect, Analysis of Variance (ANOVA) tables were prepared for 

the data on crop growth and yield and quality using a statistical package ‘MSTATC’. 

 

RESULTS AND DISCUSSION 

 

The growth and yield components measured in term of plant height, number of capsules and 

seeds per capsule are presented in Tables 1. Applications of different sulphur sources of 

fertilizers have shown significant improvement in all yield parameters than control in both 

the years. As regards to plant height, maximum value was found in T3 (T1+ 40kg S ha
-1

 as 

Gypsum) treatment in both the years i.e.. 2010 and 2011, which were at par with T8 (RD with 

SSP) treatment. These treatments recorded a significant higher plant height as compared to 

control treatment i.e. T1 (without SSP) where the plant height was minimum. 

Plant height at harvest stage increase with increase in S levels. This might be due to more 

synthesis of amino acids, increase in chlorophyll content in growing region and improving 

the photosynthetic activity, ultimately enhancing cell division and thereby increased the crop 

growth rate (Table 1). This was evinced through the studies of Dubey and Khan (1993).  

The yield components measured in term of number of capsules, seeds/capsules and 1000- 

grain weight are presented in Table1. Applications of different sources of sulphur fertilizers 

treatments 
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Table 1: Yield and yield attributing characters of Sesamum as influenced by sources and graded doses of Sulphur application 

(2010 and 2011) 

 

Treatments Plant ht (cm)  No. of capsules  Seeds / 

Capsules 

 Seed yield 

(q/ha) 

 Stalk yield 

q/ha 

  1000-grain wt 

(g) 

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 

T1 79.00 75.33 14.27 10.27 57.73 45.27 5.55 4.61 54.82 21.11 2.81 2.85 

T2 86.20 82.80  20.17 17.60 58.33 53.47 7.88 5.72 25.67 27.22 2.83 2.88 

T3 92.07 92.27  23.20 20.60 69.33 63.53 8.22 7.22 27.21 28.33 2.88 2.89 

T4 88.53 86.67  21.53 16.53 63.33 61.20 7.10 5.22 29.43 31.11 2.85 2.87 

T5 90.87 89.60  22.07 18.60 65.60 66.67 7.86 6.67 31.22 34.44 2.85 2.90 

T6 90.20 88.20  20.67 21.33 68.73 67.07 8.61 7.56 33.11 37.78 2.87 2.91 

T7 90.67 90.87  21.87 20.47 71.13 68.67 8.83 7.94 37.52 40.55 2.89 2.91 

T8 91.67 91.33  29.60 27.13 75.13 73.13 9.44 8.55 42.53 49.22 2.92 2.95 

SEm (±) 1.64 2.14  1.59 1.81 2.31 3.41 0.45 0.52 3.65 3.32 0.01 0.01 

CD (p=0.05) 2.07 7.56  2.34 5.82 5.92 9.21 1.22 2.36 12.33 18.72 NS NS 

 



Int. J. Bio-res. Env. Agril. Sci., March 2015 

9 

 

have shown significant improvement in all yield parameters than control treatment. As regards 

the number of capsules and seeds/capsules, maximum value was found in T8 (RD with SSP) 

treatment in both the years and was significantly superior to rest of the sulphur sources of 

fertilizers. The minimum value was found in control treatment in both the years. There was no 

significant variation in number of capsules and seeds/capsules, between different sulphur sources 

of fertilizers in both the years. With regard to 1000-grain weight, T8 (RD with SSP) treatment 

have shown maximum proficiency in this character and minimum in control (RD without SSP) in 

both the years and there was no significant difference among the treatments. This higher 

translocation was possible perhaps due to the better sink capacity as indicated by the higher 

number of capsules and seeds per plant. The better sink capacity might be attributed to the better 

dry matter production owing to better photosynthetic capacity of the plant during the 

reproductive phase of the crop. Higher dry matter production and translocation with the 

application of recommended dose of SSP through single super phosphate or in combination with 

FYM was also reported by Singh et al. (2000) and Deshmukh et al. (2002). Similar results were 

also observed in sunflower by Subha and Giri (2004), in mustard by Tigga et al. (2004) and in 

soybean by Singh and Rai (2004). The yield data of sesame seed and stalk yield was presented in 

Table 1. The seed yield and stalk yield was maximum in T8 (RD with SSP) treatment which was 

significantly superior to control i.e. without SSP. In both the years, control treatment was 

recorded lowest seed and stalk yield. Application of sulphur resulted in improved growth and 

yield parameters and therefore, finally increased the seed yield. These findings are in accordance 

with the earlier reports of Devakumar and Giri (1998) and Tiwari et al. (2000). The lowest yield 

recorded under control treatment might be due to the limited availability of nutrient in soil and 

uptake of nutrient by the crop, which ultimately reflected on these results. The quality of sesame 

seed was assessed in terms of crude protein, oil content, soluble sugar and starch content. It was 

observed from Tables 2 that crude protein content of sesame seed was increase with increasing in 

sulphur dose i.e. T1+ 40kg S/ha as Elemental Sulphur. The higher crude protein content of 28.73 

and 28.77% were registered at T8 tratment i.e. (RD with SSP) in both the years which was 

significantly superior over other sources of sulphur fertilizer treatments. The lowest crude 

protein content was recorded in control treatment without SSP i.e. T1 treatment. The substantial 

increase in crude protein content with SSP might be due to increase availability of sulphur for 

subsequent synthesis of oil and crude protein. This is in agreement with the report of Chitkala 

and Reddy (1991).   
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Table 2: Quality of Sesame seeds influenced by sources and graded doses of Sulphur 

application (2010 and 2011) 

 
Treatments Crude protein (%)  Oil content (%)  

 

Soluble sugar  

(% dry matter) 

 

 

Starch  

(mg/100 dry 

matter) 

2010  

 

 

2011 2010  2011 2010  2011  2010  2011 

T1 19.00 18.97 37.43 37.53 1.16 1.16  0.19 0.19 

T2 20.73 20.63 40.83 40.90 1.49 1.49  0.42 0.43 

T3 20.77 20.83 42.47 42.50 1.56 1.57  0.52 0.52 

T4 22.67 22.63 45.60 45.67 1.76 1.77  0.65 0.66 

T5 22.50 22.73 46.87 46.90 1.85 1.86  0.66 0.67 

T6 23.77 23.70 47.43 47.47 1.98 2.00  0.79 0.80 

T7 24.57 24.67 48.87 48.93 2.18 2.19  0.77 0.78 

T8 28.73 28.77 57.00 57.07 2.57 2.58  0.96 0.97 

SEm (±) 0.43 0.45 1.19 1.18 0.06 0.06  0.04 0.03 

CD 

(p=0.05) 

1.28 1.35 3.62 3.59 0.18 0.17  NS NS 

 

The oil content of sesame seeds was significantly influenced by S application. Increasing the S 

level increased the oil content considerably (Table 2). The maximum oil content of 57.0 and 

57.07% was recorded with the recommended with SSP i.e. T8 treatment which was significantly 

superior over other sources of sulphur fertilizer treatments in both the years followed by T7 

treatment i.e. (T1+ 40kg S/ha as Elemental Sulphur). The lowest oil content was recorded in 

control treatment without SSP i.e. T1 treatment. This could be attributed to the influence of 

sulphur in rapid conversion of nitrogen to crude protein and finally to oil. The acetic thiolinase, a 

sulphur based enzyme in the presence of S convert acetyl C0-A to melonyl Co-A, rapidly 

resulting in higher oil content in seeds crops (Krishnamurthy and Mathan, 1996). The increase in 

oil content due to S application might be due to its key role in biosynthesis of oil in plants 

(Mudd, 1967).     

The soluble sugar content ranged between 1.16-2.57 % dry matter during 2010 and 1.16- 2.58 % 

dry matter during 2011 (Tables 2). In both the years, T8 treatment (RD with SSP) was 

significantly superior over other sources of sulphur fertilizer treatments. Control treatment i.e. 

T1, RD without SSP has shown low level value of soluble sugar in both the years.  

Soluble sugar content expressed the consumer acceptance test i.e. the higher the sugar content 

the better is the acceptance. The experimental finding reveals that as compared to control or 

other sources of sulphur fertilizer treatments, the sugar content was significantly higher in RD 

with SSP treatment. It expressed that chemical fertilizer applied at full dose could gain the 

increasing sugar content as compared to control treatment.   
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The starch content expressed in term of mg/100 dry matter were in the range 0.19 to 0.96 during 

2010 and 0.19 to 0.97 during 2011 (Tables 2). The higher starch content was noted in T8 

treatment (RD with SSP) and minimum in control treatment i.e. T1, RD without SSP, which was 

similar in both the years. 

Sesame seed contained a low percentage of starch (0.19-0.97 mg/100 dry matter). Thus, the 

carbohydrate was dominated by the non-starch polysaccharide (Dietary fibre). The accumulation 

of oil was preceded by a marked rise in acetyl-CoA carboxylase activity and acetyl-CoA 

concentration, which declined rapidly when oil accumulation reached a plateau. Starch and 

soluble sugar content decreased, while protein content increased during the period of active oil 

accumulation in the developing seeds (Ahmad et al., 2000).  

 

CONCLUSION 

 

In intensive cropping systems, sulphur management plays an important role for enhancing crop 

yield and quality with maintenance soil health for sustainable production. In this experiment, 

application of recommended dose of SSP fertilizer along with other sources of sulphur fertilizers 

combination resulted higher growth, yield and quality of sesame compared to without application 

of sulphur. The effectiveness of RD with SSP was better pronounced in increasing crop growth, 

yield and quality.  
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