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Abstract 
This study looks at the influence of organic sources of nitrogen on yield, quality, nutrient content and 
uptake in summer sesame (Sesamum indicum L.)” was conducted during summer 2010 at Instructional 
Farm, Department of Agronomy, College of Agriculture, Junagadh Agricultural University, Junagadh. 
The objectives were to study the effect of different treatments on yield, quality and nutrient 
concentrations and their uptakes of sesame. The experiment was laid out in Randomized Block Design 
with three replications. The results of the experiment revealed that application of FYM @ 5 t/ha + castor 
cake @ 250 kg/ha + vermicompost @ 750 kg/ha (T11) remarkably produced highest seed yield (824 
kg/ha), stalk yield (1604 kg/ha) and oil content (51.54%). Among the different integrated nitrogen 
management practices, application of FYM @ 5 t/ha + castor cake @ 250 kg/ha + vermicompost @ 750 
kg/ha (T11) recorded maximum nitrogen, phosphorus, potash content (%) and uptake (kg/ha) by seed and 
stalk of sesame over remaining treatments. 
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Introduction 
Sesame seed is one of the major oilseeds produced in India. China and India are the largest 
producers of sesame seed. It is an important crop mainly, cultivated in Rajasthan, Maharashtra, 
Gujarat, Madhya Pradesh, Andhra Pradesh, Karnataka, Uttar Pradesh, West Bengal, Orissa and 
Punjab. India is the largest producer of sesame seed accounting for 30 per cent of the world 
output. Among edible oil seeds, sesame has been contributing to the prime share in the 
agricultural export earnings of the country. A sesame seed (Sesamum indicum L.) is also 
known as benniseed, gingelly, sim sim and til. It grows well in hot climate. It is an annual 
plant, growing on average between 50 and 250 cm hight, maturing between 75 and 150 days 
and is rich in flowers. Seed is basically yellowish, red or black in colour. Sesame seed has a 
nutty, slightly sweet flavor that makes it versatile enough for use in baked goods such as 
breads, pastries, cakes and cookies in confections. 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. Hence, the experiment entitled “Influence of organic sources 
of nitrogen on yield, quality, nutrient content and uptake in summer sesame (Sesamum indicum 
L.)” was conducted for generates the information with the objective to study the effect of the 
efficiency of various organic N sources for obtaining the potential yield, quality, nutrient 
content and uptake of summer sesame. 
 
Materials and Methods 
A field experiment entitled “Influence of organic sources of nitrogen on yield, quality, nutrient 
content and uptake in summer sesame (Sesamum indicum L.)” was carried out during summer 
season of the year 2009-10 at Instructional Farm, Department of Agronomy, College of 
Agriculture, Junagadh Agricultural University, Junagadh.  
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Experimental Details 
Treatment Details 
 

Table 1 
 

T1 – Control T7 – FYM @ 5 t/ha + vermicompost @ 1500 kg/ha 
T2 - 100% RDF T8 - Castor cake @ 500 kg/ha + vermicompost @ 1500 kg/ha 

T3 - FYM @ 10 t/ha T9 - FYM @ 7.5 t/ha + castor cake @ 250 kg/ha 
T4 - Castor cake @ 1 t/ha T10 - FYM @ 7.5 t/ha + vermicompost @ 750 kg/ha 

T5 - Vermicompost @ 3 t/ha T11 - FYM @ 5 t/ha + castor cake @ 250 kg/ha + vermicompost @ 750 kg/ha 
T6 - FYM @ 5 t/ha + castor cake @ 500 kg/ha T12 - FYM @ 2.5 t/ha + castor cake @ 500 kg/ha+ vermicompost @ 750 kg/ha 

Crop and variety : Sesame; GT-2 Replication : Three (3) 
Season and year : Summer, 2009 -10 Total no. of plots : Thirty-six (36) 

Experiment design : Randomized block design Spacing : 30 cm × 10 cm 
Plot size: (a) Gross Plot : 5.0 m X 3.0 m =15.0 m2 

(b) Net Plot : 4.0 m X 2.4m =9.6 m2 
Seed rate : 3 kg/ha 

 
Results and Discussion 
The significant variations among different treatments were 
recorded during the course of presenting results of experiment 
entitled “Effect of integrated nitrogen management through 
organic sources in summer sesame cv. GT-2”. It is 
contemplated to discuss the variations observed in yield 
quality, nutrient content and uptake by sesame. Here an 
attempt has been made to establish “Effect and cause 
relationship” based on the results of present investigation duly 
supported by available evidences and relevant literature. 
Significantly increase in seed and stalk yield of sesame was 
observed due to different treatments (Table 2). Significantly 
the maximum seed (824 kg/ha) and stalk yield (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 T1 (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 
were probably a consequence of greater amount of nutrients 
uptake by seed and stalk. Application of FYM, caster cake 
and vermicompost increase 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 favourable 
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 Sujathamma et al. (2003) [11], Naugraiya 
and Jhapatsingh (2004) [7], Vaiyapuri et al., (2004) [12] and 
Duhoon et al., (2004) [4] in sesame with respect to seed and 
stalk yields (kg/ha). 
The results pertaining to oil content (Table 2) in sesame seed 
considerably increased with application of organic sources of 
nitrogen. The maximum oil content (51.54%) was recorded 
with application of treatment T11 (FYM @ 5 t ha-1 + castor 
cake @ 250 kg/ha+ vermicompost @ 750 kg/ha), which was 
41.86 per cent higher oil over control T1 (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 

Subrahmaniyan et al. (1999) [10], Vaiyapuri et al. (2003) [13] 
and El Habbasha et al. (2007) [5] in sesame. 
The different sources of organic manure appreciably 
increased nitrogen content (%) and uptake (kg/ha). 
Significantly the maximum nitrogen content in seed (4.35%) 
and stalk (0.86%) were recorded under T11 (FYM @ 5 t /ha + 
castor cake @ 250 kg/ha + vermicompost @ 750 kg/ha) 
which were 51.04 and 45.76 per cent higher over control T1 
(No fertilization), respectively (Table 3). This might be due to 
greater availability of nitrogen and its efficient absorption by 
roots. The result substantiated the finding of Singh et al., 
(2001) [9] and Vaiyapuri et al. (2003) [13] in sesame. 
Nitrogen uptake by seed and stalk (Table 4) were also 
significantly influenced due to organic manure application. 
Significantly the highest nitrogen uptakes by seed (36.01 
kg/ha) and stalk (30.33 kg/ha) were recorded under T11 (FYM 
@ 5 t /ha + castor cake @ 250 kg/ha + vermicompost @ 750 
kg/ha) as compared to control T1 (No fertilization). Increase 
in uptake of nitrogen due to higher levels of FYM, castor cake 
and vermicompost application could be attributes to 
favourable effect of organic manure on higher seed and stalk 
yields (Table 2) as well as increase in nitrogen contents in 
seed and stalk (Table 3) and consequently more removal of 
nitrogen. These findings are corroborate the report of 
Vaiyapuri et al. (2003) [13] and Baradhan et al. (2006) [1] in 
sesame. 
The different levels of organic sources of nitrogen appreciably 
increased phosphorus content (%) and uptake (kg/ha). 
Significantly the maximum phosphorus content in seed (0.57 
%) and stalk (1.85%) were found with application of T11 
(FYM @ 5 t/ha + castor cake @ 250 kg/ha+ vermicompost @ 
750 kg/ha) which were 50.00 and 43.29 per cent higher over 
control T1 (No organic manure), respectively (Table 3). This 
may be due to greater availability of phosphorus and its 
efficient absorption by the roots. The result substantiated the 
finding of Vaiyapuri et al. (2003) [13] and Deshmukh & 
Duhoon (2008) [3] in sesame. 
Phosphorus uptake by seed and stalk (Table 4) were also 
significantly influenced due to application of organic sources 
of nitrogen. Significantly the highest phosphorus uptake by 
seed (4.80 kg/ha) and stalk (4.71 kg/ha) were observed under 
T11 (FYM @ 5 t /ha + castor cake @ 250 kg/ha+ 
vermicompost @ 750 kg/ha) as compared to control T1 (No 
fertilization). The higher content of phosphorus in seed and 
stalk together with improved seed and stalk yields (Table 2) 
might have resulted in greater uptake of phosphorus at higher 
level of organic manure. Moreover, it may be attributed to the 
promoting effect of organic manure in formation of lateral 
and fibrous roots which increase root proliferation and 
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nutrient absorbing surface area. Thus, higher absorption 
capacity of root along with increased availability of P tended 
to increase uptake of phosphorus by plant. The finding is in 
analogous with those reported by Kumar et al. (1996) [6] and 
Vaiyapuri et al. (2003) [13] in sesame. 
The different levels of organic manure appreciably increased 
potassium content (%) and uptake (kg/ha). Maximum 
potassium content in seed (0.91%) and stalk (0.55%) recorded 
under T11 (FYM @ 5 t ha-1 + castor cake @ 250 kg/ha + 
vermicompost @ 750 kg/ha) were 37.87 and 83.33 per cent 
respectively, higher over control T1 (Table 3). The result 
substantiated the finding of Basavaraj et al., (2000) [2] and 
Vaiyapuri et al. (2003) [13] in sesame. 

Application of organic source of nitrogen significantly 
increased the uptake of potassium by seed and stalk (Table 4). 
Significantly the highest potassium uptake by seed (7.87 
kg/ha) and stalk (15.72 kg/ha) were observed under T11 (FYM 
@ 5 t /ha + castor cake @ 250 kg/ha + vermicompost @ 750 
kg/ha) as compared to control sT1 (No fertilization). Organic 
manure increased the concentration of nutrients in soil 
solution which increased the supply of potassium and also 
favors root development making them more efficient in 
absorbing nutrient. Potassium uptake could be attributed due 
to additive effect of increased seed and stalk yields and higher 
content of potassium in seed and stalk. The result 
substantiated the finding of, Samui et al. (1990) [8], Vaiyapuri 
et al. (2003) [13] in sesame. 

 
Table 2: Effect of varying sources of nitrogen on seed yield, stalk yield and oil content of sesame. 

 

Treatments Seed yield(kg/ha) Stalk yield (kg/ha) Oil content (%) 

T1 – Control 501 916 36.33 

T2 - 100% RDF 638 1226 42.00 

T3 - FYM @ 10 t/ha 639 1420 46.48 

T4 - Castor cake @ 1 t/ha 642 1246 44.77 

T5 - Vermicompost @ 3 t/ha 764 1240 45.79 

T6 -FYM @ 5 t/ha + castor cake @ 500 kg/ha 664 1446 47.13 

T7 – FYM @ 5 t/ha + vermicompost @ 1500 kg/ha 680 1420 45.00 

T8 - Castor cake @ 500 kg/ha + vermicompost @ 1500 kg/ha 692 1460 47.14 

T9 - FYM @ 7.5 t/ha + castor cake @ 250 kg/ha 706 1240 41.85 

T10 - FYM @ 7.5 t/ha + vermicompost @ 750 kg/ha 746 1394 44.57 

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

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

S.Em.± 14 76 1.48 

C.D. at 5 % 41 223 4.33 

C.V. % 4.00 5.00 5.66 

 
Table 3: Effect of varying sources of nitrogen on nutrient content in seed and stalk of sesame 

 

Treatments 
Nutrient content in seed 

(%) 
Nutrient content in stalk 

(%) 

N P K N P K 

T1 – Control 2.88 0.38 0.66 0.59 1.14 0.30 

T2 - 100% RDF 3.23 0.43 0.73 0.68 1.58 0.42 

T3 - FYM @ 10 t/ha 3.27 0.43 0.75 0.70 1.48 0.46 

T4 - Castor cake @ 1 t/ha 3.29 0.43 0.66 0.66 1.35 0.41 

T5 - Vermicompost @ 3 t/ha 3.29 0.44 0.71 0.66 1.37 0.40 

T6 - FYM @ 5 t/ha + castor cake @ 500 kg/ha 3.30 0.44 0.70 0.65 1.36 0.39 

T7 – FYM @ 5 t/ha + vermicompost @ 1500 kg/ha 3.36 0.48 0.79 0.74 1.60 0.46 

T8 - Castor cake @ 500 kg/ha + vermicompost @ 1500 kg/ha 3.39 0.45 0.75 0.70 1.57 0.44 

T9 - FYM @ 7.5 t/ha + castor cake @ 250 kg/ha 3.40 0.46 0.76 0.71 1.60 0.45 

T10 - FYM @ 7.5 t/ha + vermicompost @ 750 kg/ha 3.42 0.47 0.77 0.72 1.61 0.47 

T11 - FYM @ 5 t/ha + castor cake @ 250 kg/ha + vermicompost @ 750 kg/ha 4.35 0.57 0.91 0.86 1.85 0.55 

T12 - FYM @ 2.5 t/ha + castor cake @ 500 kg/ha+ vermicompost @ 750 kg/ha 3.49 0.51 0.81 0.76 1.66 0.50 

S.Em.± 0.08 0.01 0.02 0.02 0.06 0.01 

C.D. at 5 % 0.25 0.04 0.06 0.06 0.18 0.03 

C.V. % 4.31 5.29 5.45 4.66 5.35 4.65 
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Table 4: Effect of varying sources of nitrogen on nutrient uptake by seed and stalk of sesame 
 

Treatments 
Nutrient uptake by seed 

(kg/ha) 
Nutrient uptake by stalk 

(kg/ha) 
N P K N P K 

T1 – Control 19.00 3.30 6.17 14.33 3.21 12.60
T2 - 100% RDF 25.00 3.91 6.90 20.00 3.82 13.80

T3 - FYM @ 10 t/ha 28.00 4.00 7.02 23.00 3.91 14.03
T4 - Castor cake @ 1 t/ha 30.00 4.03 7.03 25.00 3.95 14.08

T5 - Vermicompost @ 3 t/ha 25.33 3.93 6.93 20.33 3.85 13.87
T6 - FYM @ 5 t/ha + castor cake @ 500 kg/ha 28.33 4.03 7.03 23.33 3.95 14.07

T7 – FYM @ 5 t/ha + vermicompost @ 1500 kg/ha 30.67 4.33 7.35 25.33 4.25 14.63
T8 - Castor cake @ 500 kg/ha + vermicompost @ 1500 kg/ha 31.00 4.37 7.33 26.00 4.28 14.69

T9 - FYM @ 7.5 t/ha + castor cake @ 250 kg/ha 31.33 4.00 7.00 24.67 3.91 14.00
T10 - FYM @ 7.5 t/ha + vermicompost @ 750 kg/ha 31.67 4.30 7.37 25.67 4.25 14.67

T11 - FYM @ 5 t/ha + castor cake @ 250 kg/ha + vermicompost @ 750 kg/ha 36.01 4.80 7.87 30.33 4.71 15.72
T12 - FYM @ 2.5 t/ha + castor cake @ 500 kg/ha+ vermicompost @ 750 kg/ha 32.00 4.70 7.73 27.00 4.65 15.47

S.Em.± 1.38 0.13 0.16 1.30 0.13 0.33 
C.D. at 5 % 4.05 0.40 0.48 3.81 0.39 0.96 

C.V. % 8.24 5.64 4.00 9.46 5.75 4.00 
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