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Abstract

The experiment was conducted during rabi season from November to January months of 2020-21 in the farm of Agricultural Research
Station, Utukur, Kadapa, Andhra Pradesh, India to study the growth and yield performance of sesame under different levels and times of
nitrogen application. The treatments included four levels of nitrogen viz., 40, 60, 80 and 100 kg ha™ and four application timings as 50:50
basal and 30 DAS, 25:75 basal and 30 DAS, 25:37.5:37.5 basal, 20 and 40 DAS and 0:50:50 basal, 20 and 40 DAS which were laid out in split
plot design with levels of nitrogen in main plots and time of nitrogen application in sub plots in three replications. The test variety YLM-66
was mixed with sand in 1:3 proportion and sown at a spacing of 30x10 cm?. Taller plants were recorded with application of 100 kg N ha™*
which was on par with 60 and 80 kg ha and the number of branches per plant was not influenced significantly by nitrogen. The number
of capsules plant?, number of seeds capsule® and seed yield was higher with application of 80 kg N ha! indicating this as an optimum of
nitrogen fertilizer in contrast to the present recommended dose of 40 kg N ha'and regarding the time of application, and number of splits,
application of 80 Kg N ha in three splits in the ratio of 25-37.5-37.5 at basal, 20 and 40 days after sowing is recommended for getting
higher seed yield in sesamum. Under irrigated conditions in YSR Kadapa district of Andhra Pradesh.

Keywords: Dose, growth, sesamum, time of nitrogen, yield

1. Introduction efficiency of 30—40%. Nitrogen is considered as an essential
element of bio-molecules such as amino acids, proteins,
nucleic acids, phyto hormones and a number of enzymes
and coenzymes. N strongly stimulates growth, expansion of
the crop canopy and interception of solar radiation. Nitrogen
is the most dynamic and important nutrient required for
survival of all living things (Rosolem et al., 2017, Fageria and
Baligar, 2005), Nitrogen contributes up to 50% of all nutrient
inputs and hence called as determinant of farmers crop yield
(Babajide and Oyeleke, 2014, Snehu et al., 2010). Significant
positive correlation was observed between nitrogen
application rate and yield in sesamum Varied responses of
sesamum to nitrogen from 60 kg (Shilpi et al., 2012) to 180
kg ha' were observed at different places. Patel et al. (2014),
Kushawala et al. (2022) reported the response up to 75 kg
N ha? and Rao et al. (1994), Umar et al. (2012) studied the
effects of N fertilizer rates (0, 40 and 80 kg ha') on sesame
yield, Yield components, seed composition, seed protein
and oil and found that 80 kg N ha? as optimum for higher
seed yield (0.79 t ha) and oil content (45.9%). Damdar et al.
(2015) observed increased sesame yield up to 90 kg N ha?
and Vaghani et al. (2010) up to 100 kg ha. Ramakrishnan et
al. (1994) reported significant increase in sesame yield and

Sesame (Sesamum indicum L.) called as queen of oil seeds is
one of the most ancient oilseed crops in the tropics. It is an
important source of high-quality oil and protein (Jhonson et
al., 1979, Elleuch et al., 2007). The oil has excellent stability
due to the presence of natural antioxidants such as sesamolin
and sesamin (Bedigian et al.,1985). The proteins in sesame
are rich in the essential sulphur-containing amino acids
such as methionine and tryptophan (Ogundare et al., 2015).
India ranked third in sesame production (866 mt) with the
largest area (1947 mha) but the productivity is extremely low
(413 kg ha) compared to the world average (535 kg ha?).
Inappropriate use of fertilizers is one of the major production
constraints in sesame (Amin and Alireza, 2015, El-Sherif,
2016). Sesame is grown in an area of 5000 ha in YSR Kadapa
district of Andhra Pradesh during rabi season with average
productivity of 800 kg ha. Among the different agronomic
management components that influences the productivity of
sesame, nutrient management plays a major role out of which
widely applied nitrogen management is little bit difficult due
to its losses by ammonia volatilization during nitrification,
denitrification, downward leaching and runoff with poor
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yield related components with increase in nitrogen levels
up to 120 kg N ha™. Zeb and Jan (2021) reported response
up to 180 kg N hain sesamum. Accordingly, methods have
been recommended for improving the efficiency of fertilizer
nitrogen viz., selection of plants with high nitrogen efficiency,
adjusting the timing of fertilizer application and developing
more efficient fertilizers. Out of this, time of fertilizer
application with synchronization of crop nutrient demand is
largely important as the maximum potential rate of N uptake
is determined by plant growth stage and lower N uptake
occurs during the seedling stage and pre-harvest periods,
while the vegetative growth and flower initiation demand
higher N supply. Auwalu et al. (1995) and Gebremariam
(2015) reported significant influence of timing of nitrogen
application on yield of sesame. Tadesse et al. (2013) also
reported the significant effect of nitrogen application timing
on qualitative and quantitative yield, agronomic characters
and nitrogen use efficiency in corn. Hence the experiment
was commenced to determine the optimum dose and best
time of nitrogen application on sesame in YSR Kadapa district
of Andhra Pradesh.

2. Materials and Methods

The experiment was conducted in the farm of Agricultural
Research Station, Utukur, Kadapa, Andhra Pradesh, India
which is situated at 14.45° N latitude and 78.81° E longitude
during rabi season from November to January of 2020-2021
to study the performance of sesame under different levels and
times of nitrogen application. The soil of the experimental site
was red clayey in texture, low in available nitrogen (160 kg
ha), medium in available phosphorus (30 kg ha!) and rich in

available potash (320 kg ha'). The treatments included four
levels of nitrogen viz., 40, 60, 80 and 100 kg ha* and four
application timings of nitrogen as 50:50 basal and 30 DAS,
25:75 basal and 30 DAS, 25:37.5:37.5 basal, 20 and 40 DAS
and 0:50:50 basal, 20 and 40 DAS which were laid out in split
plot design with levels of nitrogen in main plots and time of
application in sub plots in three replications. The clean seed
of popularly grown yelamanchili -66 was mixed with sand in
1:3 proportions and sown with a spacing of 30x10 cm? in the
plots of size 3.6x4.0 m? on 20" November. Recommended
dose of Phosphorus and potassium (25-25 kg ha) was
applied through single super phosphate and murate of potash
respectively and nitrogen was applied as per the treatments.
At present, the Recommended dose of nitrogen for sesame
during rabi season was 40 kg ha™. Two hand weedings were
carried out at 20 and 40 DAS. All other agronomic practices
were followed as per the recommendations prescribed by the
ANGRAU. The observations on growth and vyield attributes
were taken from randomly selected five plants and yield from
net plot area and subjected to statistical analysis.

3. Results and Discussion

3.1. Effect of nitrogen

Successive increase in nitrogen from 40 to 100 kg ha
influenced the growth, yield parameters and yield in sesame
under irrigated conditions during rabi season (Table 1). Taller
plants were recorded with application of 100 kg N ha* which
was on par with 60 and 80 kg N ha™. Though the number of
branches plant® was more with 100 kg N ha* it was found non
significant. Whereas, significantly higher number of capsules
plant? were recorded with application of 100 kg N ha* which

Table 1: Growth and yield of sesame as influenced by dose and time of nitrogen application during rabi

Treatments Plant No. of No. of cap- Capsule  No. of seeds Test Seed yield
height branches sules length capsule weight (kg ha?)
(cm) plant? plant? (cm) (g)
Levels of Nitrogen (kg ha?)
40 105 3.81 50.53 2.2 53.18 0.322 1188
60 109 3.65 54.75 2.1 54.15 0.325 1248
80 111 3.86 66.66 2.1 55.35 0.325 1310
100 112 4.01 68.54 2.2 55.80 0.325 1372
SEmz 1.0 0.12 0.88 0 0.41 0.005 26.8
CD (p=0.05) 3.5 NS 3.0 NS 1.00 NS 93
Time of nitrogen application
50-50 (basal, 30 DAS) 109 4.06 62.35 2.2 54.06 0.325 1268
25-75 (basal, 30 DAS) 107 3.83 60.42 2.2 53.25 0.320 1223
25-37.5-37.5 (basal,20, 40 DAS) 114 4.06 64.80 2.1 55.78 0.321 1374
0-50-50 (basal, 20, 40 DAS) 107 3.38 53.70 2.1 55.34 0.328 1255
SEm+ 0.82 0.05 0.57 0 0.34 0.005 26.1
CD (p=0.05) 2.4 NS 1.7 NS 1.00 NS 76
w
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was on par with 80 kg ha™. Significantly lower number of
capsules were recorded with application of 40 kg N ha™. The
number of seeds capsule? were significantly more with 100
kg N ha' compared to 40 and 60 kg N ha? but was on par
with 80 kg N ha. Test weight in sesame was not significantly
influenced by the quantity of nitrogen. significantly higher
seed yield of 1372 kg ha? was recorded with application of
100 kg N ha* which was on par with 80 kg N ha*. Ahmad et
al. (2018) also reported an Optimum dose of 100 kg N hain
sesame. Increases in N supply within limits are associated with
increase in leaf area, carboxylases, and chlorophyll content
which in turn determines the photosynthetic activities of leaf
and ultimately dry matter production and allocation to the
various organs of a plant (Magsood et al., 2016, Babajide and

Oyeleke, 2014) which ultimately decides the yield.
3.2. Effect of time of application of nitrogen

Application of nitrogen in 25-37.5-37.5 ratio at basal, 20 and
40 DAS recorded significantly taller plants, higher number
of capsules plant® and number of seeds capsule™. But the
number of branches plant?, capsule length and test weight
of sesamum were not significantly influenced by the timing of
nitrogen application (Table 1). Significantly higher seed yield
of 1374 kg ha! was recorded with application of nitrogen
in three splits in 25-37.5-37.5 ratio at basal, 20 and 40 DAS.
Interaction of dose and application timing of nitrogen was
found significant and application of at 100 kg ha* in 25-37.5-
37.5 ratio at basal, 20 and 40 DAS recorded higher seed yield
of 1469 kg ha (Table 2).

Table 2: Interaction of dose and time of nitrogen on yield of sesame during rabi

Nitrogen/ time of 50-50 25-75 25-37.5-37.5 0-50-50 Mean
application (Basal, 30 DAS) (Basal, 30 DAS) (basal, 20, 40 DAS) (Basal, 20 40 DAS)

40 1219 1098 1271 1165 1188
60 1196 1194 1401 1203 1248
80 1304 1228 1355 1356 1310
100 1356 1370 1469 1296 1372
Mean 1268 1222 1374 1255

SEm+ 53; CD (p=0.05) 162 ( at same level of A); 52 161 (at same level of B)

4, Conclusion

The number of capsules plant?,number of seeds capsule™® and
seed yield was higher with application of 80 kg N ha* indicating
this as an optimum of nitrogen fertilizer and regarding the time
of application, and number of splits, application of 80 Kg N
hain three splits in the ratio of 25-37.5-37.5 at basal, 20 and
40 days After sowing is recommended for getting higher seed
yield in sesamum under irrigated conditions in YSR Kadapa
district of Andhra Pradesh.
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