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Integrated nitrogen management through organic 

resources in summer sesame (Sesamum indicum L.) 
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Abstract 
A field experiment was conducted during summer 2010 at Junagarh to study the effect of different 
treatments on growth parameters, yield attributes and yield. The results of the experiment revealed that 
application of FYM 5 t/ha + castor cake 250 kg/ha + Vermicompost 750 kg/ha (T11) appreciably 
recorded the maximum plant height (94.50) and number of branches/plant (3.10) at different intervals 
over remaining treatments. In combination of organic sources of nutrient application of FYM 5 t/ha + 
castor cake 250 kg/ha + Vermicompost 750 kg/ha provided significantly highest number of capsules per 
plant (66.33), number of seeds per capsule (73.00), seed yield (824kg /ha) and stalk yield (1604 kg/ha) of 
sesame. The increases with this treatment were by 32.66, 25.86, 25.55 & 30.83 percent respectively, over 
RDF i.e. 50 kg N + 25 kg P/ha. This treatment was also significantly enhanced oil content (51.54 %) of 
seed over rest of the treatments applied and was 22.71 percent higher over RDF. 
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Introduction 
India is the world leader in the area and production of sesame. Presently, sesame ranks 5th in 
area (18 lakh ha) and 6th in production (6.5 lakh tons) among the nine oilseeds grown 
countries of the World. The productivity of sesame is low, 3.5-4.5 q/ha depending upon the 
nature of monsoon. Sesame seeds having approximately 50% oil and 25% protein and contains 
about 47% oleic and 39% linoleic acid. It is used in baking, candy making, cooking, salad oils, 
grease and the manufacture of soaps, paints, perfumes, pharmaceuticals and other insecticides. 
The foods fried in sesame oil have a long shelf life because sesame oil contains an antioxidant 
called sesamol. 
Sesame (Sesamum indicum L.) is an important oilseed crop in the tropics and subtropics. It can 
be grown under fairly high temperature, low water supply and low levels of other inputs. The 
integrated nutrient management in sesame improves its quantity and quality of produce and 
reduces the incidence of diseases, pests and cost of cultivation. Integrated nutrient 
management continues to gain importance of maintain soil health for sustainable production of 
good quality sesame (Duhoon et al, 2009) [2]. In this context, it is worth noting that nutrient 
management through organics play a major role in maintaining soil health due to buildup of 
soil organic matter, beneficial microbes and enzymes, besides improving soil physical and 
chemical properties. 
 
Material and Methods 
A field experiment was conducted during summer 2010 at J.A.U., Junagarh. The experiment 
was laid out in randomized block design (RBD) with three replications. There were twelve 
treatment combinations comprising of application of nutrients through different sources alone 
and in combination viz., T1 (Control), T2 ( RDF i.e. 50kg N+25kg P2O5/ha), T3 (FYM 10 
t/ha), T4 (Castor cake 1 t/ha), T5 (Vermicompost 3 t/ha), T6 (FYM 5 t/ha + Castor cake 500 
kg/ha), T7 (FYM 5 t/ha + Vermicompost 1500 kg/ha), T8 (Castor cake 500kg/ha + 
Vermicompost 1500 kg/ha), T9 (FYM 7.5 t/ha + castor cake 250 kg/ha), T10 (FYM 7.5 t/ha + 
Vermicompost 750 kg/ha), T11 (FYM 5 t/ha + castor cake 250 kg/ha + Vermicompost 750 
kg/ha) and T12 (FYM 2.5 t/ha + castor cake 500 kg/ha+ Vermicompost 750 kg/ha). The 
objectives were to study the effect of different treatments on growth parameters, yield and its 
attributes, the treatments receiving FYM, castor cake and vermicompost were applied and well 
mixed with the soils of respective plots before the sowing of seeds. The crop was fertilized as 
per treatments of the experiment. Amount of nitrogen and phosphorus (50& 25 kg/ha) in the 
form of DAP and urea were applied for only RDF plots. Full dose of phosphorus and nitrogen 
applied at the time of sowing. Oil content in seed was determined by Nuclear Magnetic 
Resonance (NMR) as per the method suggested by Tiwari et al., (1974) [5]. 
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Results and Discussion  
Growth parameters and Yield Attributes 
The data on plant population at 20 DAS and at harvest on the 
crop as influenced by various treatments have been presented 
in (Table 1) and the analysis of variance individual treatments 
had not significant influence on plant population at 20 DAS 
and at harvest. Different plant growth characters viz; plant 
height and numbers of branches per plant at harvest were 
affected considerably due to different organic sources of 
nitrogen (Table 1). The results of the present study revealed 
that various doses of FYM, vermicompost and castor cake 
manifested statistically equivalent influence on growth 
parameters of sesame and recorded significantly higher over 
control (No fertilization) as evident from the plant height and 
number of branches per plant. Application of treatment T11 
(FYM 5 t /ha + castor cake 250 kg/ha + vermicompost 750 
kg/ha) produced significantly taller plant of sesame at harvest 
(94.50 cm) as compared to T1 (no fertilization). Similarly 
highest number of branches per plant (3.10) was also recorded 
under application of treatment T11, which were 58.21 and 
57.36 per cent higher over control, respectively. Thus, it 
appears that improvement in these parameters due to organic 
source might be due to supply of plant nutrients including 
micronutrients, improves soil physical and biological 
properties and increase the availability of nutrients. Thus 
favorable influence of nutrien 
ts to produce larger cells with thinner cell walls and its 
contribution in cell division and cell elongation which 
improved vegetative growth and ultimately increased plant 
height and number of branches per plant. The findings are in 
close conformity with the results of Chaubey et al. (2003) [1], 
Naugraiya and Singh (2004) [4] and Habbasha et al. (2007) [6] 
with respect to plant height and number of branch per plant in 
sesame. 
Various yield attributing characters like number of capsules 
per plant, number of seeds per capsule of sesame influenced 
significantly due to organic source of nitrogen (Table 2). 
Significantly higher number of capsules (66.33) per plant, 
number of seeds (73.00) per capsule were recorded under 
application of treatment T11 (FYM 5 t/ ha + castor cake 250 
kg/ha + vermicompost 750 kg/ha), which were 71.52, 56.41 
and 36.36 per cent higher over control no fertilization, 
respectively. Better growth as well as higher uptake of 
nutrients under these levels might have produced and 
converted more photosynthetic into numerous metabolites 
needed for such yield attributes 

 Significantly the maximum seed (824 kg/ha) and stalk yields 
(1604 kg/ha) were recorded under treatment T11 (FYM 5 t /ha 
+ castor cake 250 kg/ha + vermicompost 750 kg/ha), which 
were 64.47 and 75.10 per cent higher over control i.e., no 
fertilization, respectively. These increase in seed yield of 
sesame with application of higher levels of FYM 7.5 t/ha, 
castor cake 250 kg/ha and vermicompost 750 kg/ha evidently 
resulted from higher number of capsules per plant, number of 
seeds per capsule as a result of organic source of nitrogen 
application might have reflected in increased seed yield 
whereas, improvement in growth parameters viz., plant height 
and number of branches per plant due to organic manure 
application might have resulted in higher stalk yield. Higher 
seed and stalk yields under application of organic source of 
nitrogen were also probably a consequence of greater amount 
of nutrients uptake by seed and stalk. Application of FYM, 
caster cake and vermicompost increased the supply of easily 
assimilated major as well as micronutrients to plant, besides 
mobilizing unavailable nutrients into available form. It is 
needed mostly by young, fast growing tissue and performs a 
number of functions related to growth, development, 
photosynthesis and utilization of carbohydrates. These all 
processes favorably improved with application of organic 
manure. This might be due to improvement in growth 
characters that favorable modified the yield attributes and 
consequently growth and yield attributes showed significant 
positive correction with seed and stalk yields. The results are 
substantiated with the studies conducted by Naugraiya and 
Singh (2004) [4], Vaiyapuri et al., (2004) [8] and Duhoon et al., 
(2004) [3]. 
 
Quality Parameters 
The results pertaining to oil content (Table 2) in sesame seed 
considerably increased with application of organic resources 
of nitrogen. The maximum oil content (51.54%) was recorded 
with application of treatment T11 (FYM 5 t/ ha + castor cake 
250 kg/ha+ vermicompost 750 kg/ha), which was 41.86 per 
cent higher oil content over control (no fertilization). This 
could be explained on the basis of better availability of 
desired and required nutrients in crop root zone resulting from 
its solubilization caused by the organic acid produce from the 
decaying organic matter and also increased the uptake by 
sesame roots due to their association with microorganisms. 
The results of present studies corroborate with the findings of 
Vaiyapuri et al. (2003) [7] and Habbasha et al. (2007) [6] in 
sesame.  

 
Table 1: Effect of varying sources of nitrogen on growth parameters 

 

Treatments Initial plant 
population (No./ha) 

Final plant 
population (No./ha) 

Plant height 
(cm) 

Number of 
branches per plant 

T1 – Control 229167 223958 59.73 1.97 
T2 - 100% RDF 231250 226042 76.00 2.33

T3 - FYM  10 t/ha 234375 229167 74.00 2.38 
T4 - Castor cake  1 t/ha 236458 231250 75.33 2.39 

T5 - Vermicompost  3 t/ha 237500 232292 76.67 2.32 
T6 - FYM  5 t/ha + castor cake  500 kg/ha 233333 228125 80.00 2.40 

T7 – FYM  5 t/ha + vermicompost  1500 kg/ha 235417 230208 86.67 2.42 
T8 - Castor cake  500 kg/ha + vermicompost  1500 kg/ha 232292 227083 82.00 2.37 

T9 - FYM  7.5 t/ha + castor cake  250 kg/ha 239583 234375 84.00 2.41 
T10 - FYM  7.5 t/ha + vermicompost  750 kg/ha 241667 236458 87.33 2.45 

T11 - FYM 5 t/ha + castor cake  250 kg/ha + vermicompost  
750 kg/ha 245833 240625 94.50 3.10 

T12 - FYM  2.5 t/ha + castor cake  500 kg/ha+ 
vermicompost  750 kg/ha 242708 237500 90.17 2.85 

S.Em.± 5 5 3.88 0.11 
C.D. at 5 % NS NS 11.38 0.33 
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Table 2: Effect of varying sources of nitrogen on yield attributes and quality parameters in sesame 
 

Treatments Number of capsule 
per plant 

Number of seed 
per capsule 

Oil content 
(%) 

Seed yield 
(kg/ha) 

Stalk yield 
(kg/ha 

T1 – Control 38.67 46.67 36.33 501 916 
T2 - 100% RDF 50.00 58.00 42.00 638 1226 

T3 - FYM  10 t/ha 48.33 56.33 46.48 639 1420 
T4 - Castor cake  1 t/ha 47.00 55.00 44.77 642 1246 

T5 - Vermicompost  3 t/ha 47.50 54.83 45.79 764 1240 
T6 - FYM  5 t/ha + castor cake  500 kg/ha 52.00 60.00 47.13 664 1446 

T7 – FYM  5 t/ha + vermicompost  1500 kg/ha 55.00 63.00 45.00 680 1420 
T8 - Castor cake  500 kg/ha + vermicompost  1500 kg/ha 52.67 60.67 47.14 692 1460 

T9 - FYM  7.5 t/ha + castor cake  250 kg/ha 54.00 62.67 41.85 706 1240 
T10 – FYM 7.5 t/ha + vermicompost  750 kg/ha 57.00 65.00 44.57 746 1394 

T11 - FYM  5 t/ha + castor cake  250 kg/ha + vermicompost  
750 kg/ha 66.33 73.00 51.54 824 1604 

T12 - FYM  2.5 t/ha + castor cake  500 kg/ha+ vermicompost 
750 kg/ha 64.33 71.67 49.14 801 1480 

S.Em.± 2.60 2.59 1.48 14 76 
C.D. at 5 % 7.63 7.60 4.33 41 223 
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