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ABSTRACT

Finger millet (Eleusine coracana L.) is one of the vital millets which responds well to added nitrogenous 
fertilizers and agronomic management practices. Based on the facts, a field experiment was carried out 
at Instructional Farm, The Neotia University, West Bengal to study the effect of nitrogen management 
and spacing on the growth, yield attributes and yield of finger millet during kharif season of 2023. The 
soil of the experimental field contains 58.29% sand, 21.78% silt and 19.93% clay and having 356 kg ha-1 
available N, 26.75 kg ha-1 available P2O5, 360 kg ha-1 K2O and 0.46 % organic carbon. The experiment was 
laid out in split plot design, replicated thrice, having four levels of nitrogen viz., N0, Control, N1, 20 kg 
N ha-1, N2, 40 kg N ha-1, N3, 60 kg N ha-1 and three spacings: S1, 15 cm × 10 cm, S2, 20 cm × 10 cm, S3 25 cm 
× 10 cm. The variety of finger millet was CFMV 1 (Indravathi). Results showed that application of 60 kg 
N ha-1, i.e., N3 recorded significantly higher values ofall the growth attributes, yield attributes, seed yield 
(18.59 q ha-1) and straw yield (26.04 q ha-1) of finger millet. Among various spacings studied, S3, i.e., 25 
cm×10 cm spacing recorded highest seed yield (15.75 q ha-1) and straw yield (23.44 q ha-1) of finger millet. 
The results concluded that cultivation of finger millet can be done with 60 kg N ha-1 and 25 cm × 10 cm 
to obtain higher growth and productivity of finger millet in the coastal part of West Bengal.

HIGHLIGHTS

mm Application of 60 kg N ha-1 recorded higher values of all the growth attributes, yield attributes and 
seed yield of finger millet.

mm A Spacing of 25 cm ×10 cm was beneficial for finger millet cultivation in coastal West Bengal.
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In the current climate change context, adopting 
a climate-resilient cropping system and choosing 
ecologically hardy crops are of prime concern 
(Tomar et al. 2021; Maitra et al. 2023a,b; Sagar et 
al. 2023). In the present context of temperature 
rise and the ill effect of climate change, the low 
input demanding and ecologically sound finger 
millet (Eleusine coracana L.), which is commonly 
known as ragi, can automatically be chosen for 
agricultural sustainability in drylands (Maitra et 
al. 2000, 2022). Finger millet is a drought-tolerant 

crop grown in drylands under rainfed and harsh 
climatic conditions with higher CO2 abatement 
opportunities. Finger millet is nutritionally superior 
to other cereals (Maitra et al. 2001; Brahmachari 
et al. 2019; Banerjee and Maitra, 2020; Panda et 
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al. 2020; Mukesh Kumar et al. 2024). Recently 
developed finger millet varieties respond well to 
added nutrients and proper nutrient management 
is essential for production sustainability.
Finger millet is widely cultivated in India, Africa, 
Ceylon, Malaysia, China and Japan. In India, it 
is cultivated over an area of 2.65 million hectares 
with a total production of about 2.9 million tonnes. 
In India, Karnataka (61.8%), Andhra Pradesh 
(2.3%), Tamil Nadu (16.2%), Maharashtra (5.4%), 
Himachal Pradesh (3.4%) and Uttar Pradesh 7.1% 
are leading finger millet growing states. India is 
the largest producer of millet in the world as of 
2021, with a total share of 41%, followed by Niger 
(12%) and China (8%). India also ranks 12th among 
those countries that produce high yields of millet. 
Millets have been an integral part of our diet for 
centuries. They offer many health benefits and 
are also good for the environment, as they have 
low water and input requirements for production. 
To create awareness and increase production and 
consumption of millets, the United Nations declared 
2023 as the ‘International Year of the Millet’ at the 
behest of the Government of India.
Several improved finger millet varieties have been 
developed in the country, which are fertilizer-
responsive and yield satisfactorily under good 
agricultural practices (Panda et al. 2021; Maitra et al. 
2020). Among primary nutrients, nitrogen (N) plays 
a vital role in plant growth and development (Panda 
et al. 2022; Sairam et al. 2020; 2023). N promotes 
vegetative growth, improves the leaf area index, 
increases chlorophyll synthesis, and so on (Di Mola 
et al. 2019); thus increasing photosynthesis and plant 
assimilate production. N profoundly influences the 
plant’s physiological processes, directly affecting 
yield and nutritional quality. N is deficient in 
most of the farmlands in India, which requires a 
proper focus on N nutrition (Fageria and Baligar, 
2013; Sairam et al. 2024). In finger millet, nitrogen 
application has been found to increase the growth, 
dry matter production and yield under dryland and 
rainfed conditions (Hari Prasanna, 2016). Spacing is 
another vital crop management practice in finger 
millet cultivation, exerting multifaceted effects on 
its growth, development, and overall agronomic 
performance (Prasanna Kumar, 2019a,b).
The studies on N fertilization indicate that higher 
grain yields were recorded with the application of 

N ranging from 0 to 90 kg ha-1 (Bekele et al. 2016). 
Spacing is a critical factor in the cultivation of finger 
millet, influencing various aspects of plant growth, 
development and yield. The distance between plants 
and rows significantly affects resource utilization, 
sunlight exposure, and overall crop performance 
(Prasanna Kumar, 2019a). Variation in the plant 
population causes changes due to light intensity, 
humidity and temperature within canopy. Under 
wider spacing, plants tend to put forth a vigorous 
vegetative growth, while closer spacing tend to 
restrict the same (Charate et al. 2018, Gabatshele et 
al. 2014 and Jadhav et al. 2015) Optimum population 
level is the one, which provides the plant with the 
best environment to express its full capacity under 
the given conditions (Nagappa et al. 2021). Earlier 
research suggests that optimal spacing is essential 
for achieving maximum productivity in finger millet 
cultivation.
As there is insufficiency in research on finger 
millet in the coastal areas of West Bengal and the 
crop has nutritional and ecological importance, the 
present study has been considered for optimization 
of nitrogen dose and spacing for finger millet 
cultivation.

MATERIALS AND METHODS
The field experiment was carried out at the 
Instructional Farm, School of Agriculture and Allied 
Sciences, The Neotia University Sarisha, Jhinga, 
South 24 Parganas, West Bengal, during the Kharif 
(rainy) season from July to November 2023. The 
experimental site is situated at 22.261297° N latitude 
and 88.198288° E longitude, with an elevation above 
7.10 m mean sea level. The soil of the experimental 
field is a medium-textured new alluvial inceptisol 
with a loam texture and moderate water holding 
capacity. The key soil characteristics include sand 
(58.29%), silt (21.78%), and clay (19.93%). The 
chemical composition of the soil includes a pH 
of 7.34 and nutrient levels such as 356 kg ha-1 of 
available N, 26.75 kg ha-1 of available P2O5, and 360 
kg ha-1 of available K2O. The experiment was focused 
on studying the effect of nitrogen management and 
spacing on the growth and yield of finger millet. 
The experiment was designed in a split plot design 
having four levels of nitrogen, viz., N0, Control, N1, 
20 kg N ha-1, N2, 40 kg N ha-1 and N3 60 kg N ha-1as 
main plot treatments and three spacings: S1, 15 cm 
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× 10 cm, S2, 20 cm × 10 cm, S3 25 cm × 10 cm as sub 
plot treatments. The variety of finger millet was 
CFMV 1 (Indravathi). A common basal fertilizer 
dose of 40 kg P2O5, 40 kg K2Oha-1 and varying dose 
of N were applied during final land preparation. 
The observations were recorded form 10 randomly 
selected plants. The data were subjected to statistical 
analysis using analysis of variance method (Gomez 
and Gomez, 1984) and the significance of different 
sources of variations were tested by error mean 
square using Fisher and Snedecor’s F-test at a 
probability level of 0.05.

RESULTS AND DISCUSSION
Nitrogen levels and spacing significantly influenced 
the plant height (cm) and dry matter accumulation 
(g m-2) of finger millet. The highest plant height 
(94.29 cm) and dry matter accumulation (1685.11 
g m-2) were recorded with the application of 60 
kg N ha-1 (i.e. N3). Among the spacings, 25 cm × 10 
cm spacing (S3) recorded significantly higher plant 
height (92.60 cm) and dry matter accumulation 
(1526.92 g m-2) as compared to other treatments. A 
higher plant height and dry matter accumulation 
with the application of 60 kg N ha-1 and 25 cm × 
10 cm spacing was mainly due to efficient nutrient 

utilization through well-established root system 
because of sufficient N supply and optimum plant 
stand. The results confirmed the findings of Sial et 
al. (2024) and Manasa and Umesha (2022).
Different nitrogen levels and spacing influenced 
most of the yield attributes, namely, ear length, 
number of grains ear-1, grain weight ear-1 and 1000 
grain weight significantly. The application of 60 kg 
N ha-1i.e., N3 recorded the highest ear length (6.26 
cm), number of grains per ear (2987.00) and 1000 
grain weight (3.75 g). The results are in conformity 
with findings of Prasanna Kumar et al. (2019b) and 
Panda et al. (2021).
The application of 60 kg N ha-1 i.e. N3 also recorded 
highest grain yield (18.59 q ha-1) and straw yield 
(26.04 q ha-1) of finger millet. The increase in grain 
yield per hectare in finger millet with nitrogen 
application at 60 kg ha-1can be attributed to several 
factors. Firstly, nitrogen is essential for promoting 
vigorous vegetative growth, leading to larger 
and more robust plants capable of producing 
more grains. Additionally, nitrogen enhances 
photosynthetic activity, increasing the synthesis 
of carbohydrates and other essential compounds 
necessary for grain formation. Moreover, nitrogen 
plays a crucial role in reproductive processes 

Table 1: Effect of nitrogen management and spacing on the growth and yield of finger millet

Treatments
Plant height 
at harvest 
(cm)

Dry matter 
accumulation at 
harvest (g m-2 )

Ear length 
(cm)

Number of 
grain ear-1

Grain 
weight ear-1 

(g)

1000 grain 
weight (g)

Grain 
yield (q 
ha-1)

Straw yield 
(q ha-1)

Levels of Nitrogen

N0 86.80 1265.24 5.16 1403.89 4.59 3.40 11.11 18.69
N1 91.37 1325.59 5.51 2228.55 5.84 3.58 13.37 21.29
N2 92.89 1486.44 6.01 2537.44 6.25 3.69 15.68 22.98
N3 94.29 1685.11 6.26 2987.00 6.94 3.75 18.59 26.04

S. Em. (±) 0.254 4.704 0.073 49.824 0.053 0.023 0.068 0.088
C.D. (p=0.05) 0.880 16.28 0.254 172.41 0.185 0.080 0.235 0.306
C.V. 2.50 2.94 11.51 19.58 8.14 5.78 4.17 3.57

Spacing
S1 89.60 1365.70 5.48 1914.33 5.64 3.55 13.74 21.01

S2 91.81 1429.16 5.76 2303.08 5.94 3.62 14.58 22.29
S3 92.60 1526.92 5.96 2650.25 6.13 3.65 15.75 23.44
S. Em. (±) 0.195 2.976 0.058 27.013 0.113 0.016 0.041 0.097
C.D. (p=0.05) 0.584 8.922 NS 80.984 NS NS 0.123 0.290
C.V. 2.56 2.48 — 14.16 — — 3.37 5.22

N0: Control; N1: 20kg Nha-1; N2: 40kg Nha-1; N3: 60kg Nha-1; S1: 15 cm × 10 cm; S2: 20 × 10 cm; S3: 25 × 10 cm; NS: Non-significant.
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such as flower initiation, pollen viability, and 
fertilization, resulting in improved grain set and 
yield. The results confirmed the findings of Roy et 
al. (2001), Yadav et al. (2010) and Maitra et al. (2020).
A spacing of 25 cm × 10 cm recorded maximum ear 
length (5.96 cm), number of grains per ear (2650.25), 
1000 grain weight (3.65), grain yield (15.75 q ha-1) 
and straw yield (23.44 q ha-1) of finger millet as 
compared to all other treatments. Wider spacing 
is responsible for higher plant growth and yield 
by achieving better plant height, increased leaf 
length, maximum utilization of nutrients and less 
competition among the plants. A similar type of 
results were recorded by Prasanna Kumar (2019a,b) 
and Maitra et al. (2001).

CONCLUSION
Results of the study recorded that growth 
parameters, namely plant height and dry matter 
accumulation, and the most of the yield attributes 
recorded their highest values with 60 kg N ha-1and 
a spacing of 25 cm × 10 cm. The reflection of growth 
parameters and yield attributes were prominently 
observed in seed and straw yields. Hence, the study 
concluded that finger millet could be grown in the 
coastal areas of West Bengal with 60 kg N ha-1and a 
spacing of 25 cm × 10 cm for achieving higher yields.
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