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Impact of Integrated Nutrient Management on
Growth and Yield of Sesame (Sesamum
Indicum L.)

ABSTRACT |

Aims: To study the effect of organic manures and chemical fertilizers on growth and yield of Sesame.
Study design:The experiment was laid out in a randomized block design with eight treatments replicated
thrice.

Place and Duration of Study:A field experiment conducted in lower Gangetic alluvial soils of West
Bengal was in agricultural experimental farm of University of Calcutta, Baruipur, South 24 Parganas
during summer season of 2021.

Methodology:The experiment was laid out in a randomized block design with eight treatments replicated
thrice and the variety was Sabitri. The treatments were: NPK@ 50:30:25+ Manganese Sulphate (5 kg/
hectare) (T1), FYM + NPK @ 35:23:23 (T2), NPK @ 21:23:23+ Seed treatment with Azospirillum (600
g/ha) + Phosphobacteria (600 g/ha) (T3), Seed treatment with turmeric powder @ 10 gm/kg, Soil
application of Organic Amendment with FYM and Neem cake @150 kg/ha (1:1), Untreated check (T5),
Application of soil ment (11.12 kg/ha) (T6), Application of Humic acid (3.6 kg/ha) (T7), Application of sea
weed (2 ml/l of water) (T8), A uniform dose of FYM was applied to all the plots as basal.
Results:Maximum plant height (93.45 cm), dry matter accumulation (104.19 g/m2) and LAI (4.77) were
obtained with application of NPK @ 21:23:23+ Seed treatment with Azospirillum (600 g/ha) +
Phosphobacteria (600 g/ha) (T3) at harvest. Highest Length of capsule (3.38 cm), no. of capsule/plant
(64.6), no. of seeds/capsule (77.62), grain yield (930.12 kg/ha) and straw yield (2676.97 kg/ha) were
recorded with application of NPK @ 21:23:23+ Seed treatment with Azospirillum (600 g/ha) +
Phosphobacteria (600 g/ha) (T3).

Conclusion:The result of the study revealed that integrated application of NPK along with biofertilizers
[NPK @ 21:23:23 + Seed treatment with Azospirillum (600 g/ha) + Phosphobacteria (600 g/ha)] recorded
higher growth attributes, yield attributes and yield and maintained soil fertility.
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1. INTRODUCTION

Sesamum (Sesamum indicum L.) also known as Till or Gingelly belongs to the genus sesamum and family
Pedaliaceae. Sesamum is one of the important oilseed crops in India. Most sesamum wild relatives are found in sub-
Saharan Africa (Bedigian,:2003), but these are also present in India in small numbers (Desai, 2004). Among the oilseed
crops, sesame (Sesamum indicum L.) is well known and is one of the oldest crops in the world (Were et. al., 2006). It is
known as. ‘the. queen of oils’ due to its high nutritional, medicinal, cosmetic and cooking qualities (Sabannavar et. al.,
2008). Oleic. and linoleic acids are the predominant fatty acids of sesame oil (Arslan et. al., 2009) that have many dietary
and health benefits for humans. Plants are erect to semi-erect depending on branching types; ovate to lanceolate leaves
with pointed apices, the leaf margins are entire to serrate, and stem is round or square type. Flowers range in size
containing small-sized tubular calyx and five-lobed corollas and colors, e.g., white, violet, red or maroon. Corolla is
campanulate having a lower corolla lobe longer than the upper one with one sterile and four functional epipetalous
stamens (Ullah et. al., 2012). India ranks first in area, production and export of sesame in the world. Sesame ranks third in
terms of total oilseed area and fourth in terms of total oilseed production in India. It is one of the important oilseed crops in
West Bengal and mainly grown in marginal land with minimum care. The area, production and productivity of sesame are



higher in summer season than those of post-kharif and kharif seasons (Anonymous, 2006). Excessive use of
agrochemicals has raised concerns regarding depleting soil productivity and disturbs the natural equilibrium of nutrient
elements in soils (Singh et. al., 1995). The decline in productivity of intensive cropping systems over the years was
associated with deficiencies of secondary and micronutrients (Swarup et. al., 1998). Sustainability of crop production is
not a viable proposition either through use of organic manures or chemical fertilizers alone (Singh et. al., 2009). Use of
chemical fertilizers alone increase the crop yields in the initial year adversely affected the sustainability at a later stage.
Furthermore, the chemical fertilizers are in short supply, derived from non-renewable sources of energy and are costly.
Use of organic and inorganic fertilizers in a balanced proportion for sustainable production of sesamum. Integrated use of
organic manures and mineral fertilizers helps in maintaining stability in crop production, besides improving soil physical
conditions.Detailed fertilizer studies have indicated the application of Nitrogen, Phosphorus and Potassium. (NPK) fertilizer
to sesame gives reasonable chance of increase yield (Jakusko and Usman, 2013).Adequate supply of nitrogen is
beneficial for carbohydrates and protein metabolism, promoting cell division and cell enlargement. Similarly; good supply
of phosphorus is usually associated with increased in root density and proliferation, which aid in extensive exploration and
supply nutrients and water to the growing plant part, resulting in increased growth traits thereby ensuring more seed and
dry matter yield. Analysis of mature sesame plants usually shows high potassium content especially in the capsules.
Sesame being an oilseed crop, sulfur plays a remarkable role in protein metabolism. It is required. for the synthesis of
proteins, vitamins and chlorophyl and also sulphur containing amino acids such as cystine, cysteine and methionine which
are essential components of proteins (Kumar et. al., 2017). Farmyard manure plays.an important role in conserving soil
moisture and improving soil texture and structure. It also sustains fertility status of soil. Neem cake is also rich source of
nitrogen, phosphorous and potash and it has smothering effect for controlling weeds. Bicinoculants are the route to
alternative strategy and many workers reported the beneficial effects of integrating biofertilizers on crop growth, yield and
maintenance of soil fertility (Pattanayak et. al., 2001). In addition, humic acid (HA) _.is one of the most important
components of bioliquid complex. Because of its molecular structure, it provides numerous benefits to crop production. It
helps break up clay compacted soils, assists in transferring micronutrients.from-the soil to the plant, enhances water
retention, increases seed germination rates, improves water, air, and roots penetration, and stimulates development of
microflora population in soils. Humic acid is not a fertilizer, but as considered as a compliment to fertilizer (Mackowiak et.
al., 2001). On this respect, Wahdan et, al., (2006) and El-Bassiouny et. al., (2014) indicated that humic acid (HA) is not a
fertilizer as it does not directly provide nutrients to plants, but is.a compliment to fertilizer.Lower productivity of sesame is
due to use of sub-optimal rate of fertilizer, poor management and cultivation of sesame in marginal and sub-marginal
lands where deficiency of macronutrients such as nitrogen, phosphorus, potassium and micronutrient is predominant.

2. MATERIAL AND METHODS

The experiment was conducted in lower:Gangetic alluvial soils of West Bengal at agricultural experimental farm of
University of Calcutta, Baruipur, South 24 Parganas (88°26" east longitude, 22°22" north latitude and 9.75 m magnitude)
in summer season of 2021 with the main‘emphasis to study the effect of organic manures and chemical fertilizers on
growth and yield of sesame. The experiment was laid out in a randomized block design with eight treatments replicated
thrice and the variety was Sabitri. The treatments were: NPK@ 50:30:25+ Manganese Sulphate (5 kg/ hectare) (T1), FYM
+ NPK @ 35:23:23 (T2), NPK<«@ 21:23:23+ Seed treatment with Azospirillum (600 g/ha) + Phosphobacteria (600 g/ha)
(T3), Seed treatment with turmeric powder @ 10 gm/kg, Soil application of Organic Amendment with FYM and Neem cake
@150 kg/ha (1:1), Untreated check (T5), Application of soil ment (11.12 kg/ha) (T6), Application of Humic acid (3.6 kg/ha)
(T7), Application of sea weed (2 ml/l of water) (T8), A uniform dose of FYM was applied to all the plots as basal. Soil was
sandy loam in texture:(Sand- 66.93%; Silt- 19.2%, Clay- 13.6%) and acidic (pH- 6.5) in reaction, with low to medium in soil
fertility: organic carbon (0.52%), available nitrogen (390 kg/ha), available phosphorous (24.1 kg/ha), available potassium
(185 kg/ha), available sulphur (6.5ppm) and available boron (0.61 ppm) and C.E.C value- 28.38 meq/100g of soil.

3. RESULTS AND DISCUSSION
3.1 Growth attributes

Growth attributes of sesame was affected significantly by integrated application of fertilizer in different treatments
over control (Table 1). It is evident from data that plant height varied from 19.36 cm to 23.10 cm (30 DAS), 29.95 cm to
33.65 (45 DAS) and 89.86 to 93.95 (At harvest) and was significant among the all treatments. Maximum plant height
(23.10 cm, 33.65 cm and 93.45 cm in 30, 45 and at harvest respectively) obtained with application of NPK @ 21:23:23+
Seed treatment with Azospirillum (600 g/ha) + Phosphobacteria (600 g/ha) (T3). Minimum plant height was recorded in
every stage of crop growth with water spray (T5).

Data pertaining to dry matter accumulation (Table 1) revealed that the application of nutrients influenced the dry
matter accumulation significantly and varied from 11.51 to 18.40 g/m2 at 30 DAS. Maximum dry matter accumulation
18.40 g/m2 obtained with application of NPK @ 21:23:23+ Seed treatment with Azospirillum (600 g/ha) +



Phosphobacteria (600 g/ha) (T3) at par with NPK@ 50:30:25+ Manganese Sulphate (5 kg/ hectare) (17.72 g/m2) (T1) and
FYM + NPK @ 35:23:23 (17.50 g/m2) (T2). At 45 DAS, maximum dry matter accumulation 75.47 g/m2 obtained with
application of NPK @ 21:23:23+ Seed treatment with Azospirillum (600 g/ha) + Phosphobacteria (600 g/ha) (T3) at par
with NPK@ 50:30:25+ Manganese Sulphate (5 kg/ hectare) (74.74 g/m2) (T1) and FYM + NPK @ 35:23:23 (74.56 g/m2)
(T2) and minimum dry matter accumulation (66.84 g/m2) was recorded with water spray (T5). Dry matter accumulation
varied from 95.20 to 104.19 g/m2 at harvest. Similar kind of trends were also followed at harvest.

Maximum LAI (Table 1) 3.49 (30 DAS), 3.97 (45 DAS) and 4.77 (At harvest) obtained with application of NPK @
21:23:23+ Seed treatment with Azospirillum (600 g/ha) + Phosphobacteria (600 g/ha) (T3).

It is interesting to note that Azospirillium with NPK treated plots recorded higher plant height;. dry, matter
accumulation and leaf area index than other treatments. Integrated nutrient management are reported to be the best
option to increase the growth parameters of the crops and maintaining soil health (Pattanayaket. al., 2001; Deshmukh et.
al., 2002; Verma et. al., 2012). This may be due to supply of nutrients from diversified sources.and prolonged availability
of nutrients to the growing plants. The beneficial role of free-living nitrogen fixing microorganisms for enhancing plant
growth through their ability in nitrogen fixation as well as the effect of their metabolites secretion on the crop may also be
attributed for the same. These results are in agreement with Jaishankar and Wahab (2005).

Table 1: Effect of integrated nutrient management on plant height (cm), dry matter accumulation (g/m2) and leaf
area index.

Treatments Plant height (cm) Dry matter accumulation LAI
(g/m2
30 45 At 30 45 At 30 45 At

DAS | DAS | harvest | DAS DAS harvest DAS | DAS | harvest

T1- NPK@ 50:30:25+ | 22.94 | 33.51 | 93.42 | 17.72 | 74.74 | 103.50 3.38 [3.62 461
Manganese Sulphate
(5 kg/ hectare)

T2- FYM + NPK @ 21.36 | 33.13 | 93.06 | 17.50 |.74.56 | 102.82 3.30 | 3.57 | 4.60
35:23:23

T3- NPK @ 21:23:23+ | 23.10 | 33.65 | 93.45 | 18.40 | 7547 | 104.19 3.49 (397 | 477
Seed treatment with
Azospirillum (600
g/ha) +
Phosphobacteria (600
g/ha)

T4- Seed treatment 21.03 32.69 | 92.46"| 16.03 | 72.61 | 101.11 3.22 | 322 | 454
with turmeric powder
@ 10 gm/kg , Soil
application of
Organic Amendment
with FYM and Neem
cake @150 kg/ha
(1:1)

T5- Untreated check 19.36 | 29.95 | 89.86 | 11.51 | 66.84 | 95.20 257 | 262 |4.20

T6- Application of 20.36 | 32.20 | 91.80 | 15.38 | 71.04 | 99.76 283 |3.09 | 432
soil ment (11.12
kg/ha)

T7 - Application of 20.00 | 31.30 | 91.56 | 15.19 | 70.91 | 98.02 2.74 | 299 | 4.25
Humic acid (3.6
kg/ha)

T8 — Application of 19.66 | 30.32 | 90.40 265 |274 421
sea weed (2 ml/l of 15.08 | 69.26 | 96.62
water)

SE(mz) 0.74 | 0.66 0.59 |0.30 0.31 0.39 0.20 | 0.15 | 0.12

CD(P=0.05) 224 | 2.02 1.80 | 0.93 0.95 1.18 0.61 | 0.46 | 0.39




CV (%) 534 | 3.14 0.97 |3.35 0.75 0.67 10.06 | 7.25 | 4.42

3.2 Yield Attributes

It is evident from the data (Table 2) that application of nutrient brought significant variation in Length of capsule, No. of
capsule/plant and No. of seeds/capsule and varied from 1.73 to 3.38 cm, 43.00 to 64.60 and 61.09 to 72.62 respectively.
A close examination of the data (Table 2) indicated that the maximum Length of capsule (3.38 cm), No. of capsule/plant
(64.60) and No. of seeds/capsule (72.62) were recorded with application of NPK @ 21:23:23+ Seed treatment with
Azospirillum (600 g/ha) + Phosphobacteria (600 g/ha) (T3). The lowest results (1.73, 43.00 and 61.09 respectively) were
recorded with application of Water spray (control) (T5). This might be due to more availability of nutrients by: higher
amount of inorganic fertilizers as well as organic and biofertilizers which resulted into higher uptake of, nutrients by
sesamum plant. Similar observations yield attributes were reported by Abo-El-Wafaet. al., (2006) and Anandan et. al.,
(2012).

Table 2: Effect of integrated nutrient management on length of capsule (cm), no. of capsule/plant and
no. of seeds/capsule.

Treatments Length of capsule No. of capsule/plant No. of
(cm) seeds/capsule

T1- NPK@ 50:30:25+
Manganese Sulphate 3.27 64.2 77.50
(5 kg/ hectare)

T2- FYM + NPK @

35:23:23 2.92 634 76.85

T3- NPK @ 21:23:23+
Seed treatment with
Azospirillum (600
g/ha) +
Phosphobacteria (600
g/ha)

3.38 64.6 77.62

T4- Seed treatment
with turmeric powder
@ 10 gm/kg , Soil
application of
Organic Amendment
with FYM and Neem
cake @150 kg/ha
(1:1)

2.60 62.00 73.71

T5- Untreated check
1.73 43.00 61.09

T6- Application of
soil ment (11.12 2.59 58.60 70.69
kg/ha)

T7 - Application of
Humic.acid (3.6 2.48 56.70 67.85
kg/ha)

T8 — Application of
seaweed (2 ml/l of 2.19 55.5 64.41
water)

SE(mx) 0.15 0.99 0.54

CD(P=0.05) 0.47 3.00 1.64

CV (%) 9.04 2.56 1.15

3.3 Yield



Sesame crop, fertiized with NPK @ 21:23:23 + Seed treatment with Azospirillum (600 g/ha) +
Phosphobacteria (600 g/ha) (T3) produced highest seed yield and stover yield (930.12 kg/ha and 2676.97 kg/ha
respectively) (Table 3) and at par with NPK@ 50:30:25+ Manganese Sulphate (5 kg/ hectare) (899.76 kg/ha and 2646.02
kg/ha respectively) (T1), FYM + NPK @ 35:23:23 (855.80 kg/ha and 2626.65 kg/ha respectively) (T,) followed by Seed
treatment with turmeric powder @ 10 gm/kg, Soil application of organic amendment with FYM and Neem cake @150
kg/ha (1:1) (T,4), Application of soil amendment (Ts), Application of Humic acid (T;) and Application of sea weed (Tsg).
Minimum seed and stover yield were recorded with control plot (water spray)(569.58 kg/ha and 1728.67 kg/ha
respectively). Improvement of seed and stover yield are due to combined application of NPK along with Biofertilizers. In
case of T3 integrated use of fertilizer was done by combined application of NPK along with higher doses of Biofertilizers
helps to get higher seed and stover yield in sesame.These results are in agreement with Imayavaramban et. al., (2002)
and Verma et. al., (2012).

Table 3: Effect of integrated nutrient management on seed yield (kg/ha) and stover yield (kg/ha).

Treatments Seed yield Stover yield

(kg/ha) (kg/ha)

T1- NPK@ 50:30:25+ Manganese Sulphate (5 kg/

hectare) 899.76 2646.02

T2- FYM + NPK @ 35:23:23 855.80 2626.65

T3- NPK @ 21:23:23+ Seed treatment with

Azospirillum (600 g/ha) + Phosphobacteria (600 930.12 2676.97

g/ha)

T4- Seed treatment with turmeric powder @ 10

gm/kg, Soil application of Organic Amendment 824.96 2536.75

with FYM and Neem cake @150 kg/ha (1:1)

T5- Untreated check 569.58 1728.67

T6- Application of soil ment (11.12 kg/ha) 695.44 2177.59

T7 - Application of Humic acid (3.6 kg/ha) 683.95 2074.56

T8 — Application of sea weed (2 ml/l of water) 631.99 1835.16

SE(mi) 24.65 23.79

CD(P=0.05) 74.78 72.16

CV (%) 5.60 1.80

4. CONCLUSION

Integrated Nutrient Management is one.of the important issues for sustainable crop production. The result of the
study revealed that integrated application of NPK along with biofertilizers [NPK @ 21:23:23 + Seed treatment with
Azospirillum (600 g/ha) + Phosphobacteria (600 g/ha)] recorded higher growth attributes, yield attributes and yield
andmaintained soil fertility. Combined application of biofertilizers increased the use efficiency of N, P and K. Farmers can
use this for better yield and maintain sustainable soil health.
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