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Abstract 

According to cropping system of Pakistan, sesame crop response to nutrient management (nitrogen and sulfur) need to 

be optimized for successful farming and good cost of production. A field trial was conducted at Agronomy Research 

Farm, The University of Agriculture, Peshawar during summer 2017 with the objective to find out the effect of 

different nitrogen and sulfur levels, (0, 25, 50, 75, and 100 kg ha-1), (0, 10, 20, 30, and 40 kg ha-1) respectively on oil and 

grain yield of black sesame seeds. The experiment was conducted in randomized complete block (RCB) design with three 

replications. Urea and Ammonium sulfate was applied as source for nitrogen and sulfur respectively. The results showed 

that days to emergence were not significantly affected by nitrogen and sulfur application. The application of nitrogen at 

the rate of 100 kg ha-1 produced maximum number of branches plant-1 (13), number of capsules plant-1 (82), seed yield 

(899 kg ha-1), biological yield (4084 kg ha-1), oil content (46.21%) and oil yield (423 kg ha-1) with taller plants (179.56 

cm). Sulfur applied at the rate of 40 kg ha-1 maintained higher plant height (183.14 cm), number of branches plant-1 (13), 

number of capsules plant-1 (85), seed yield (876 kg ha-1), biological yield (4069 kg ha-1), oil content (48.28%) and oil yield 

(419 kg ha-1). It is concluded that application of nitrogen at the rate of 100 kg ha-1 and sulfur at the rate of 40 kg ha-1 

produced higher oil and seed yield of sesame and thus recommended for general cultivation. 
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Introduction 

Sesame (Sesamum indicum L.) is one of the most 
important oil seed crops belongs to Pedaliaceae family 

and extensively grown in different parts of the world and 
it ranks fourth among oil seed crops in the world. Sesame 
is considered as a drought tolerant crop [1]. In Pakistan, 
sesame was cultivated on an area of 90.7 ha with an 

Research Article 

Volume 3  Issue 7 

Received Date: August 20, 2018 

Published Date: August 31, 2018 

mailto:Junaid.agri@aup.edu.pk


Open Access Journal of Agricultural Research 

 
Ahmad J, et al. Growth and Oil Yield of Sesame as Influenced by Sulphur and 
Nitrogen. J Agri Res 2018, 3(7): 000187. 

Copyright© Ahmad J, et al. 

 

2 

annual production of 41 tones and an average yield of 452 
kg ha-1 in Pakistan whereas in Khyber Pakhtunkhwa its 
average yield was 500 kg ha-1 [2]. Sesame is drought 
resistant crop, which can be easily grown under rainfed 
conditions and it has been grown all over the world for 
thousands of years [3]. Sesame is a versatile crop with 
high quality edible oil having diversified usage. Sesame 
contains 46 55% oil, 20-25% protein and also contains 
vitamins, amino acids and polyunsaturated fatty acids. 
Sesame can play an important role to fulfill the local 
demand of edible oil. Many unsaturated fatty acids are 
present in sesame seeds such as linoleic and oleic acids 
that are mainly responsible for oil quality [4]. 

 
Oilseed crops require more sulphur for their growth 

compared with cereals, as S promotes pod formation, 
whereas its deficiency can abort the pods. Sulphur (S) is 
considered as the fourth main plant nutrient after 
nitrogen, phosphorus and potassium, and its low 
availability in various soils causes the innate sulphur 
deficiency. High yield and quality of oilseed crops are 
possible only when crops have access to the optimum 
amount of sulphur [5]. Sulphur plays a key role in the 
plant metabolism, indispensable for the synthesis of 
essential oils, chlorophyll formation, required for 
development of cells and it also increases cold resistance 
and drought hardiness of crops especially for oilseed 
crops [6]. Sulphur application increases oil and protein 
contents in seeds. It also increases the availability of other 
nutrients such as phosphorus, potassium, zinc and 
suppresses the uptake of sodium and chlorine which are 
toxic to plant growth and development. In general, the 
sufficient amount of sulphur application significantly 
increases crop growth and improves the quality of sesame 
by increasing protein and oil contents [7]. 

 
Nitrogen is most important nutrient for enlargement 

of leaf and expansion of roots. Due to these reasons, 
nitrogen increased crop yield and quality [8]. Among the 
various factors of crop production proper sowing dates, 
nitrogen levels, sulfur levels and improved sesame 
cultivars play a key role in enhancing its production. 
Keeping in view the above limitations this research was 
conducted to check out the impact of nitrogen and sulfur 
levels on the yield and yield components of sesame at the 
agro-climatic condition of Northwestern Pakistan. 
 

Materials and Methods 

Growth and oil yield of sesame as influenced by 
nitrogen and sulfur was evaluated at Agronomy Research 
Farm, The University of Agriculture, Peshawar during 
summer 2017. The experiment was laid out in 

randomized complete block design and replicated thrice. 
Four levels of nitrogen (20, 40, 60 and 80 kg ha-1), and 
four levels of sulfur (10, 20, 30, and 40 kg ha-1) were used 
in the experiment. One control plot with no nitrogen and 
sulfur was maintained in each replication. Urea and 
Ammonium sulfate was used as source of nitrogen and 
sulfur respectively. Plot size of 3m x 3.6m, having 6 rows 
with row to row distance of 60 cm was maintained. Local 
black seed was sown at the rate of 4 kg ha-1 on 25th June 
2017 and crop was harvested on 13th October 2016. All 
agronomic practices were carried out uniformly 
throughout the growing season. 
 

Results and Discussion 

Days to Emergence 

Days to emergence and emergence m-2of sesame was 
not significantly affected by nitrogen and sulfur 
application. At earlier stages seed uses its own reserve 
food till emergence and thus application of nitrogen and 
sulfur had no significant effect on days to emergence and 
emergence m-2. These results are in line with who 
reported that nitrogen and sulfur had no significant 
impact on days to emergence and emergence m-2 of 
sesame [9]. These finding are also supported by who 
stated that seed utilizes its endospermic reserved food 
(carbohydrates, minerals and protein) which fulfill the 
requirements for seed germination [10]. 
 

Branches Plant-1  

Number of branches plant-1 increased with increasing 
nitrogen levels upto 100 kg N ha-1 produced maximum 
number of branches plant-1 as compared to control plots. 
The reason might be the availability of more nutrients due 
to higher level of N application enabled crop to uptake 
more nutrients and grow vigorously and thus resulted in 
improved crop growth and more branches plant-1. These 
results are in line with [11]. Who observed maximum 
number of branches plant-1 were significantly higher in 
plots fertilized with higher rates of nitrogen 100 kg ha-1 N. 
Branches plant-1 also increased with increasing sulfur 
levels and higher branches plant-1 were recorded in plots 
where 40 kg ha-1 sulfur was applied. Higher branches 
plant-1 with increased sulfur application levels might be 
due the fact that higher doses of sulfur enhanced the 
metabolic and meristematic activities of crop resulting in 
optimum growth, plant height and branches plant-1 of 
sesame. Similar results are also reported by who 
observed taller plants with higher primary and secondary 
branches plant-1 of sesame through higher levels of sulfur 
application [11]. 
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Capsules Plant-1 

Number of capsules plant-1of sesame was significantly 
influenced by the application of various nitrogen and 
sulfur levels. Number of capsules plant-1considerably 
increased with increasing N fertilization upto 100 kg ha-

1and further increase in nitrogen levels showed no 
significant increase in capsules plant-1 of sesame. Similar 
results were reported by who concluded that increase in 
capsules plant-1 might be due to active nutrients uptake 
and vigorous vegetative growth of crop due to higher N 
application levels [12]. Regarding sulfur levels, capsules 
plant-1 linearly increased with increasing sulfur levels and 
higher capsules plants-1 were observed in plots fertilized 
with 40 kg ha-1 sulfur as compared to control plots. 
Similar results are reported by who reported significant 
increase in number of capsules plant-1 of sesame with 
increase in sulfur levels [13]. 
 

Seed Yield (kg ha-1) 

Seed yield is the ultimate goal of any crop under study. 
Average mean data showed that seed yield was 
significantly influenced by nitrogen and sulfur rates. 
Maximum seed yield was obtained by nitrogen applied at 
the rate of 100 kg ha-1 while minimum seed yield were 
obtained from control plot. This might be due to positive 
impact on growth and yield attributes including plant 
height, capsules plant-1 and thousand grain weight which 
ultimately increased seed yield. Similar results are 
reported by that with the application of nitrogen the yield 
attributes like capsules plant-1, number of seeds capsule-1 
and thousand seed weight increased which might have 
increased the grain yield [14]. Sulfur produce maximum 
seed yield at 40 kg ha-1 as compared to control. The high 
yield may be due to stimulatory effect of sulfur on protein 
synthesis that further enhanced photosynthesis and yield 
contributing components which resulted in maximum 
seed yield [15]. 
 

Biological Yield (kg ha-1) 

Our results showed that maximum biological yield was 
produced by the application of nitrogen at 100 kg ha-1 and 
sulfur 40 kg ha-1. These significant results might be 
associated with maximum plant height, number of 
branches and number of capsule plant-1 which enhanced 
total biomass of the plant. Significant effect of nitrogen 
fertilizer on biological yield could have resulted from the 
fact that nitrogen is the principal constituent of proteins, 
enzymes, hormones and chlorophyll which contribute to 
improved leaf area index and increased biological yield. 
Regarding sulfur application observed that biological 
yield was significantly increased with sulfur rates because 

it stimulates chloroplast protein synthesis resulted in 
better photosynthetic efficiency and finally increased the 
biological yield [16]. 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 [7].  
 

Oil Content  

Oil content varied significantly with different nitrogen 
and sulfur levels. Oil content increased with increase in 
nitrogen rates up to 100 kg ha-1 but showed significant 
decrease with increased in nitrogen rates above 100 kg 
ha-1. Both protein and oil has inverse relation in terms of 
their synthesis with in plant body. As nitrogen increased, 
it favored protein and decreased oil content. These results 
are supported by they reported that oil content of sesame 
increased up to 100 kg N ha-1 application while further 
increased in nitrogen, oil content were decreased [17]. 
Higher oil content was recorded when 40 kg S ha-1was 
applied as compared to control plot. Sulfur helps in the 
activation of enzymes which help in biochemical reaction 
in plant and increase the oil content in sesame crop [18].  
 

Oil Yield 

Higher oil yield was obtained from plants fertilized 
with nitrogen at the rate of 100 kg ha-1 while less oil yield 
was obtained from control plots. This was might be due to 
the fact that oil yield is more affected by seed yield than 
seed oil content. Our results are supported by who stated 
that increasing nitrogen application will raise oil yield in 
addition to seed yield [19]. Sulfur fertilization 
significantly increased the oil yield and the maximum oil 
yield was recorded in plots treated with 40 kg S ha-1.Our 
findings are in related with the observation of who 
reported higher oil content and oil yield of sesame with 
sulfur fertilization [7]. 
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