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ABSTRACT

A field experiment was carried out during kharif, 2023 at Experimental Farm, Department of Agronomy,
College of Agriculture, Latur on clayey soil to find out the effect of fertilizer levels and row spacings on
yield and economics of foxtail millet. The experiment was laid out in Factorial Randomized Block
Design with two factors and replicated thrice. First factor consists of three fertilizer levels viz., F; - 75 %
RDF, F, -100 % RDF and F; -125 % RDF, second factor consists of three-row spacing viz., S; -22.5 cm x
10 cm, S; - 30 cm x 10 cm and S; - 45 cm x 10 cm. The results revealed that application of 125 % RDF
(F3) recorded significantly higher number of panicles plant” (4.09), panicle length (21.40 cm), weight of
panicle plant™ (19.51 g), number of grains panicle” (2710), grain yield (2833 kg ha™), test weight (4.23
g), gross monetary returns (153008) and net monetary returns (99840) which was comparable with 100
% RDF (F,) and found significantly superior over 75 % RDF (F;). Among row spacings, wider row
spacing of 45 cm x 10 cm (S;) recorded significantly higher number of panicles plant” (3.90), panicle
length plant” (20.88 cm), weight of panicle plant "', number of grains panicle” (2690) and test weight
(4.21 g) closely followed by 30 cm x 10 cm. Grain yield (2829 kg ha™"), gross monetary returns (152775
ha) and net monetary returns (100848 ha™') were highest with closer row spacing of 22.5 cm x10 cm
(S1) which was comparable with 30 cm x 10 cm (S,) and significantly superior over 45 cm x 10 cm (S;).
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Introduction

Millets are the group of small grained annual
cereal crops belonging to family Poaceae. Foxtail
millet is one among the six millets and is called by
different names such as Navani, Kangni, Tenai, Korra
and Rala in many regional names in different parts of
the country. It is one of the millets that can withstand
droughts fairly well. It can be planted as a short-term
catch crop because of its rapid growth. Its grain is fed
to poultry and caged birds as well as used for human
consumption. Foxtail millet's low seed output is
typically linked to genetic, physiological, agronomic
and seed production issues. In addition to them, the
potentiality of the cultivars, the optimum plant density
and nutrient management are key factors in
determining the maximum yield of foxtail millet.
Foxtail millet ranks second in the world’s total millet

production. It is an elite drought-tolerant crop due to its
high water use efficiency and short life cycle (Zhang et
al., 2012). Millets are nutritionally superior to other
major cereals as they are rich in dietary fibers, resistant
starches, vitamins, essential amino acids, storage
proteins and other bioactive compounds (Amadou et
al., 2013).

Foxtail millet (Setaria italica L.) is an important
minor millet having good nutritive value. It is a
neglected hardy crop, usually grown in poor fertility
soil and moisture limiting condition, gown by small
and marginal farmers. It is the greatest crop to cultivate
to meet world's nutritional needs because it is a short-
term drought-tolerant crop that can be grown on
marginal terrain. It is also grown in China, Russia,
Japan, the USA and other African and East Asian
nations, in addition to India. In India, Andhra Pradesh
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(4,79,000 ha), Karnataka (2,32,000 ha) and Tamil
Nadu (20,000 ha) are the major foxtail millet growing
states contributing about 90 per cent of total area under
cultivation. Andhra Pradesh is a major foxtail millet
growing state contributing about 79 per cent of the
total area (Yadav and Singh, 2023).

The yield potential of foxtail millet is very low
because of inadequate application of fertilizers,
conventional cultivation of low yielding cultivars and
lack of good management practices. The common
belief that foxtail millet may not respond profitably to
applied nutrients does not hold good under suitable
management practices. Application of fertilizers has
become essential for high yielding varieties of foxtail
millet to realize their maximum yield potential. The
lower crop productivity is mainly due to poor crop
management practices such as inadequate planting
density and nutrition, high weed infestation, incidence
of disease and insect pests. Intra and inter row spacing
is one of the important components of systematic
cultivation and manipulation, that could enhance
productivity of this important crop. With the proper
spacing, plant can harvest sufficient sunlight, water and
nutrition from soil, which can influence healthy yield
and gross returns. Therefore, there is a need to
understand the relationship between plant density and
yield so as to identify the optimum population. In the
view of above facts, the present research was
conducted to find out the effect of fertilizer levels and
row spacings on yield and economics of foxtail millet.

Materials and Methods

An experiment was conducted to determine the
response of foxtail millet (Setaria italica L.) to row
spacings and fertilizer levels during kharif season of
2023-2024 at Experimental Farm, College of
Agriculture, Latur. Geographically Latur district of
Maharashtra state is located at 18° 05’ to 18° 75’ North
latitude and 77° 25’ to 77° 36’ East latitude with the
total geographical area is 7.37 million ha. Latur area
comes under semi-arid region of Maharashtra. The
average annual rainfall of the Latur district is 689.72
mm. The soil of experimental field was medium and
black in colour with good drainage, low in available
nitrogen (230 kg ha'), medium in available
phosphorous (16.5 kg ha™) and very high in available
potassium (432 kg ha'). The soil was moderately
alkaline in reaction having p" 7.02. The experiment
was laid out in Factorial Randomized Block Design
with two factors and replicated thrice. First factor
consists of three fertilizer levels viz., F; - 75 % RDF, F,
-100 % RDF and F; -125 % RDF, second factor
consists of three-row spacing viz., S;-22.5 cm x 10 cm,
S;-30 cm x 10 cm and S; - 45 cm x 10 cm. The

experimental gross plot size was 5.4 x 4.5 m” and net
plot size was as per treatments. Sowing was done on 8"
July 2023. The recommended cultural practices and
plant protection measures were undertaken. The
statistical technique for the analysis of variance was
employed to analyze the recorded data (Panse and
Sukhatme, 1967).

Methodology
Number of panicles plant™”

The number of panicles per plant was recorded
by counting panicles of five observation plants at the
time of harvesting and then average was worked out.

Length of panicle plant” (cm)

The number of panicles emerging directly from
main stem was counted. The number of panicles plant™
from the five observational plants were counted at 30
days interval from 60 DAS till harvest.

Weight of the panicle plant™ (g)

The weight of harvested panicles from the five
observation plants were weighed individually and data
was recorded.

Number of grains panicle™

Number of grains panicle’ from the five
representative plant panicles were counted individually
and data was recorded.

Test weight (g)

One thousand representative seeds counted from
the produce of net plot and their weight was recorded
in grams.

Grain yield (kg ha™)

After harvesting, the plants from each net plot
were threshed and seeds were cleaned by winnowing.
The cleaned seeds obtained from each net plot were
weighed in kg which was then converted into grain
yield (kg ha™) by multiplying with hectare factor.

Gross monetary returns (ha™)

The gross monetary returns (ha™) occurred due to
different treatments in the present study were worked
out by considering market prices of economic product,
by product and crop residues during the experimental
year.

Net monetary returns (ha™)

The net monetary returns (ha) of each treatment
were worked out by deducting the cost of cultivation
(ha') of each treatment from the gross monetary
returns (ha™) gained from the respective treatments.
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Benefit: Cost ratio (B:C)

The benefit: cost ratio of each treatment was
calculated by dividing the gross monetary returns with
the mean cost of cultivation.

Results and Discussion
Yield attributes

Yield attributing characters of foxtail millet viz.,
number of panicles plant”, panicle length (cm), weight
of panicles plant”’, number of grains panicle” and test
weight (g) of foxtail millet were affected significantly
(Table 1) due to difference fertilizer level of and row
spacings.

Effect of fertilizer levels

Higher number of panicles plant” (4.09), panicle
length (21.40 cm), weight of panicles plant” (19.51 g),
number of grains panicle” (2710) and test weight (4.23
g) of foxtail millet were recorded with application of
125 % RDF ha "' which was at par with 100 % RDF
and found significantly superior over application of 75
% RDF. It might be due to application of major
nutrients as per crop needs, which enhanced crop
growth and photosynthetic efficiency resulting in
higher values of yield attributing characters of the crop.
Similar results were reported by Kadrekar and Bhosale
(1981), Purshottam et al. (1994), Umesh (2006),
Ahiwale (2011), Divyashree et al. (2018), Mane et al.
(2019) and Sunil et al. (2023).

Effect of row spacings

Higher number of panicles plant” (3.90), panicle
length (20.88 cm), weight of panicle plant” (17.367 g)
number of grains panicle” (2690) and test weight (4.21
g) of foxtail millet were recorded with the wider row
spacing of 45 cm x 10 cm which was comparable with
30 cm x 10 cm and found significantly superior over
closer row spacing under wider row spacing of 22.5 cm
x 10 cm. It might be due to more space available for
crop under wider row spacing thereby more availability
of nutrients, moisture and sunlight compared to closer
row spacing, which enhanced the growth and yield
attributing characters of the plant. Similar finding was
reported by Kadam (2017) and Jawarhar et al. (2018)
and Pavankumar et al. (2021)

Yield

Data in Table — 2 and figure - 1 revealed that yield
of foxtail millet was affected significantly due to
difference fertilizer level of and row spacings.

Effect of fertilizer levels

The application of 125 % RDF ha ' recorded
higher grain yield (2833 kg ha™) of foxtail millet which

was at par with 100 % RDF and found significantly
superior over application of 75 % RDF. It might be due
to optimum utilization of the nutrients as per crop need
which helped to develop better source sink
relationship, resulted in higher yield attributes and
yield. Similar results were reported by Kadrekar and
Bhosale (1981), Purshottam et al. (1994), Umesh
(2006), Ahiwale (2011), Divyashree et al. (2018),
Mane et al. (2019) and Sunil et al. (2023).

Effect of row spacings

Among the different row spacings, the closer row
spacing of 22.5 cm x 10 cm recorded higher grain yield
(2829 kg ha™) of foxtail millet, comparable with 30 cm
x 10 cm and found significantly superior over 45 cm x
10 cm. It might be due to higher plant population per
unit area with closer row spacing. Similar findings
were reported by Jawahar et al. (2018), Govinakoppa
et al. (2021) and Lokesh et al. (2023).

Interaction effect

The effect of interaction between fertilizer levels
and row spacings on yield attributes of foxtail millet
were found to be non — significant.

Economics

The gross monetary returns (ha™), net monetary
returns (ha') and B:C ratio of foxtail millet were
affected significantly due to difference fertilizer level
of and row spacings shown in (Table 2) and figure -2.

Effect of fertilizer levels

The application of 125% RDF (F;) recorded
significantly the highest gross monetary returns
(1,53,008 ha') and net monetary returns (99,840 ha™)
of foxtail millet which was at par with 100% RDF (F,)
and found significantly superior over 75 % RDF.
Highest B:C ratio (2.89) was observed with the
application of 125% RDF (F;), followed by 100% RDF
(F,). This might be due to good market price and
increased grain yield. Similar findings were found by
Ahiwale (2011), Patil et al. (2023) and Sunil et al.
(2023).

Effect of row spacings

The closer row spacing of 22.5 cm x 10 cm
recorded significantly the highest gross monetary
returns (1,52,775 ha') and net monetary returns (
100848 ha™') of foxtail millet which was at par with 30
cm x 10 cm and found significantly superior over 45
cm x 10 cm. Highest B:C ratio was observed with row
spacing of 22.5 cm x 10 cm, followed by 30 cm x 10
cm. This was mainly due to production of higher grain
yield. Similar findings were recorded by Govinakoppa
et al. (2021).
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Interaction effect

The effect of interaction between fertilizer levels
and row spacings on economics of foxtail millet were

found to be non — significant.

Conclusion

The application of 125 % RDF proved to be
effective for getting higher yield attributes, yield and

economics followed by 100 % RDF. Among row
spacings, 22.5 cm x 10 cm was found to be more
remunerative for getting higher yield and economics,
followed by 30 cm x 10 cm.

Table 1: Number of panicles plant”, panicle length (cm), weight of panicle plant” (g), number of grains panicle™
and test weight (g) of foxtail millet as influenced by fertilizer levels and row spacings.

Treatments No. of panicles Panicle Wt. of panicle No. of grains Test wt.

plant'1 length (cm) plant’1 (g) panicle'1 (g)

Fertilizer levels (F)
F;: 75 % RDF 3.28 18.36 13.10 2326 3.62
F,: 100 % RDF 3.82 20.16 18.52 2581 4.09
F;: 125 % RDF 4.09 21.40 19.51 2710 4.23
SSEm=+ 0.09 0.51 0.53 65.20 0.11
CD at5% 0.28 1.54 1.58 195.45 0.33

Row spacings (S)

Si:22.5cm x 10 cm 3.42 18.78 15.88 2386 3.79
S;: 30 cm x 10 cm 3.87 20.26 17.58 2541 3.94
S;: 45 ecm x 10 em 3.90 20.88 17.67 2690 4.21
SSEm=+ 0.09 0.51 0.53 65.20 0.11
CD at 5% 0.28 1.54 1.58 195.45 0.33

Interaction (F x S)
SSEm+ 0.17 0.89 0.91 112.93 0.19
CD at 5% NS NS NS NS NS

Table 2: Grain yield (kg ha'), gross monetary returns (ha), net monetary returns (ha) and B:C ratio of foxtail
millet as influenced by fertilizer levels and row spacings.

Treatments Grain yi_(lald Gross monetary Net monetary B:C ratio
(kgha™) returns returns
Fertilizer levels (F)
Fi: 75 % RDF 2433 131369 81823 2.64
F,: 100 % RDF 2727 147257 95616 2.85
F;: 125 % RDF 2833 153008 99840 2.89
S_SEm# 70 3787 3787 -
CD at 5% 210 11351 11351 -
Row spacings (S)
Si:22.5 cm x 10 cm 2829 152775 100848 2.93
S,:30 cm x 10 cm 2703 145943 93965 2.82
S;: 45 cm x 10 cm 2461 132916 82465 2.62
S.Em#+ 70 3787 3787 -
CD at 5% 210 11351 11351 -
Interaction (F x S)
S.Em+ 122 65586 65586 -
CD at 5% NS NS NS -
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Grain yield (kg ha!)

" F1:75% RDF

= F2: 100 % RDF

= F3: 125 % RDF

mS1:22.5cm x10 cm
S2:30cm x 10 cm

HS3:45cm x 10 cm

Fig. 1: Grain yield (kg ha ) of foxtail millet as influenced
by fertilizer levels and row spacings

Fig. 2: GMR, NMR (ha™) and B:C ratio of foxtail millet as influenced
by fertilizer levels and row spacings
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