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Abstract

The field experiment was carried out to study the effect of crop geometry and potassium on growth and
yield of foxtail millet (Setaria italica L.) under irrigated condition with the variety ATL 1 during summer
season (March-June) of 2021 at Eastern Block farm, Department of Agronomy, Tamil Nadu Agricultural
University, Coimbatore. The experiment was laid out in factorial randomized block design and replicated
thrice with Factor | viz., crop geometry [C1: 22.5 x 10 cm, Cz: 30 x 10 cm, Ca: 45 x 10 cm] and Factor 11
viz., potassium [K1: RDF (44:22:0 NPK kg ha?), K2: RDF + 11 kg K20 ha', Ks: RDF + 22 kg K20 ha?,
Ka4: RDF + Potassium Solubilizing Bacteria (KSB) @ 2 kg ha as soil application, Ks: Absolute control
(without fertilizer)]. Growth, yield attributes and yield parameters such as plant population m2, plant
height, number of tillers plant™, number of productive tillers m?2, number of grains earhead™, grain yield
ha'l, straw yield ha, test weight and harvest index were recorded. Results revealed that sowing seeds at
the spacing of 30 x 10 cm recorded significantly higher yield. Application of Recommended dose of
fertilizer along with 22 kg of potassium recorded higher values of growth and yield parameters. Among
the treatment combinations, spacing of 30 x 10 cm with potassium application of 22 kg ha*of K recorded
the higher grain yield.
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1. Introduction

Foxtail millet [Setaria italica (L.)] often known as italian millet or german millet belongs to
the family of poaceae. It is one of the oldest cultivated millet in the world, mostly grown in
Asia, America and Africa. It ranks second in the world millet production and continues to play
a vital role in world agriculture, giving food to millions of people dependant on poor or
marginal soils in southern Europe and in temperate, subtropical and tropical Asia
(Hariprasanna, 2016) . In India, foxtail millet is mostly cultivated in Tamil Nadu, Karnataka
and Andhra Pradesh, contributing about 79 per cent of the total area (Munirathnam et al.,
2006) [, In India 9.1 m ha areas is under foxtail millet cultivation with production of 7.3 mt
and productivity of 780 kg ha?* (Monisha et al., 2019) Ul Its grain contains 12.3 per cent
protein, 4.7 per cent fat, 60.6 per cent carbohydrate, 3.2 per cent ash and mineral nutrients
(Singh et al., 2003) 151, Foxtail millet is high in iron and calcium and has a low phytic acid
content (Sampat et al., 1990) 1. Despite its high nutritional value, the average yield of foxtail
millet is low as compared to the potentially achievable yield due to inadequate planting
density, insufficient fertilizer application and a lack of proper management methods. Optimum
plant density ensures that plants grow appropriately and make better use of sunlight and soil
nutrients (Reddy et al., 2021) 3. In a densely populated crop intercultural operations are
hampered and inter-plant competition for nutrients, air and light is increased resulting in
mutual shadowing, lodging and a lower harvest index (Hebbal et al., 2018) ©l. Balanced
fertilization ensures that the plant receives an adequate amount of each nutrient, which is
critical for yield optimization (Sundaresh and Basavraja, 2017) [*7],

Foxtail millet is cultivated in low fertile dryland soils and is merely supplemented with N and
P, ignoring the requirement of K due to soil, natively rich in potassium. However, long-term
intense cropping without its application resulted in low to medium status and decreased
potassium supply to plants and consequently reduced the crop yields. Potassium is a necessary
nutrient for the activation of more than 80 enzymes throughout the plant (Sundaresh and
Basavraja, 2017) 71, It improves grain filling, grain weight, straw strength, disease resistance
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and the plant’s ability to handle stress.

Higher yield of foxtail millet can be realized with optimum
plant density and proportionate use of three primary nutrients
namely, N, P and K to provide balanced fertilization to crops
(Maitra et al., 2020) . Considering the above facts an
attempt has been made to undertake this research with the
objective to study the effect of crop geometry and potassium
on growth and yield of potassium under irrigated condition.

2. Materials and Methods

The field experiment was conducted in Field No. 37F at
Eastern Block Farm, Department of Agronomy, Tamil Nadu
Agricultural University, Coimbatore during summer season
(March-June) of 2021. The farm is located in the western agro
climatic zone of Tamil Nadu at 11°02’ N latitude, 76°94’ E
longitude and at an altitude of 427 m above MSL. The
experiment was designed in factorial randomized block
design and replicated thrice with Factor | viz., crop geometry
[Ci: 225 x 10 ¢cm, C2: 30 x 10 cm, Cs: 45 x 10 cm] and
Factor |1 viz., Potassium [Ki: RDF (44:22:0 NPK kg ha), Ky:
RDF + 11 kg K0 ha?, K3: RDF + 22 kg K;0 ha?!, K;: RDF +
Potassium Solubilizing Bacteria (KSB) @ 2 kg ha? as soil
application, Ks: Absolute control (without fertilizer)]. The
crop was sown during third week of March 2021 and the
nutrients N, P and K were applied to each plot in the form of
urea, single super phosphate (SSP) and muriate of potash
(MOP) according to the treatments assigned. Entire dose of
phosphorus and potassium were applied as basal and nitrogen
was applied in two equal splits, 50 % each at basal and 15"
day after sowing. The crop was matured at 90 days and
harvested in the first forthnight of June 2021. The data on
growth characters, yield parameters, yield and harvest index
were recorded and statistically analysed, using the analysis of
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variance (ANOVA) for factorial randomized block design as
proposed by Gomez and Gomez (2010) M. The critical
difference was calculated at 0.05 probability level, if the
treatment difference was determined to be significant (‘F'
test). Non-significant treatment differences were denoted by
‘NS’

3. Results and Discussions

3.1. Effect of crop geometry and potassium on growth
parameters of foxtail millet

Planting geometry and potassium had a remarkable effect on
the growth of foxtail millet. Among the various crop
geometries tried, adoption of the spacing of 22.5 x 10 cm
recorded significantly highest plant population of 40.27 plants
m (Table.1). With regard to the plant height and number of
tillers plant? adoption of the spacing at 45x10 c¢m recorded
the significantly highest values (11258 cm and 2.56,
respectively) followed by the adoption of spacing at 30 x 10
cm (105.28 cm and 2.48, respectively). The increase in plant
height under wider spacing might be due to the increase in
area for absorption of more water and nutrients from the soil,
more light interception for effective photosynthesis which
further leads to the increase in plant height and in the
production of more number of tillers (Kalaraju et al., 2009) [
due to the less competition between the plants (Prakasha et
al., 2018) M4, In addition, it may also due to the increase in
cell division, cell expansion and elongation due to the
adoption of wider spacing (Janani et al., 2021) ¥l These
findings are in line with Nandhini and Sridhara (2019) [,
Prakasha et al. (2018) [*4, Janani et al. (2021) ™ in foxtail
millet, finger millet and barnyard millet, respectively. The
lowest plant height (101.43 cm) and number of tillers plant?
(1.28) were recorded under the spacing of 22.5 x 10 cm.

Table 1: Effect of crop geometry and potassium on growth parameters of foxtail millet at maturity stage

Treatment Plant population _Plant No. of tillers
(m? height (cm) plant?!
Crop Geometry (C)
C1:225x10cm 40.27 101.43 1.28
C2:30x 10 cm 29.67 105.28 2.48
C3:45x 10cm 19.27 112.58 2.56
SEd 0.92 3.37 0.05
CD (P=0.05) 1.89 6.89 0.10
Potassium (K)
K1: RDF (44:22:0 NPK kg ha'!) 29.56 106.97 2.07
K2: RDF + 11 kg K20 hat 29.78 112.36 2.20
Ks: RDF + 22 kg K20 hat 30.33 116.70 2.20
K4: RDF + Potassium Solubilizing Bacteria (KSB) @ 2 kg ha* as soil application 29.67 109.37 2.13
Ks: Absolute control (without fertilizer) 29.33 86.74 1.93
SEd 1.19 4.34 0.07
CD (P=0.05) NS 8.90 0.13
Interaction
SEd 2.06 7.52 0.11
CD (P=0.05) NS NS 0.23

With respect to potassium, application of RDF + 22 kg K;O
ha' recorded significantly maximum plant height of 116.70
cm and number of tillers plant? of 2.20 followed by RDF +
11 kg K0 ha* with plant height of 112.36 cm and number of
tillers plant® of 2.20 and the minimum plant height (86.74
cm) and number of tillers plant?® (1.93) were recorded in
absolute control.

Among the interaction effects, spacing of 45 x 10 ¢cm and
RDF + 22 kg K20 ha recorded significantly higher number
of tillers Plant (2.80). It might be due to the less competition

between the plants for sunlight, nutrients and space and
application of sufficient amount of K fertilizer which leads to
balanced fertilization to the crop.

3.2. Effect of crop geometry and potassium on yield
attributes of foxtail millet

With regard to the crop geometry, adoption of the spacing of
45 x 10 cm recorded significantly maximum yield attributes
viz., number of grains (2520 earhead™) and 1000 grain weight
(2.79 g) (Table.2) followed by the spacing of 30 x 10 cm with
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number of grains earhead™ of 2283, and 1000 grain weight of
2.73 g. However, maximum number of productive tillers m
(61.00) was attained with plant spacing of 30 x 10 cm. The
increase in plant spacing leads to the effective utilization of
available resources such as sunlight, water and nutrient for the
plant growth which further leads to the increase in
photosynthetic rate and enhancement of yield attributing
characters (Pramanik and Bera, 2013) 4, The synthesized
photosynthates might be translocated to the growing panicles
which results in the grain filling and increase in the weight of
the panicles (Pradeep Kumar, 2018) 1%, The minimum values
of the yield attributes were recorded under the spacing of 22.5
x 10 cm. This indicates that, whenever the plant population
exceeds the optimum level, it increases the competition
among plants leading to the lesser availability of nutrients,
sunlight and other resources which become severe (Janani et
al., 2021) (41,

Considering the potassium levels, application of RDF + 22 kg
K20 ha produced the higher yield attributes viz., number of
productive tillers m? (66.16), number of grains earhead™
(2688) and 1000 grain weight (2.81) of foxtail millet over the
other potassium levels and it was followed by the application
of RDF + 11 kg k ha* with 63.69 productive tillers m?, 2569
number of grains earhead*and 1000 grain weight of 2.78 g.
The lower values of the yield attributes were recorded under
absolute control. Potassium involved in the various metabolic
activities such as translocation of photosynthates,
transforming the sugar into starch in the grain filling process
(Srinivasarao et al., 2013) [, These translocated
photosynthates increases the individual grain weight which
result in the increase in 1000 grain weight of the crop.

3.3. Effect of crop geometry and potassium on yield of
foxtail millet

Yield of foxtail millet significantly varies with the different
plant geometries. Adoption of the plant spacing of 30 x 10 cm
recorded significantly higher grain (2245 kg ha?) and straw
yield (4877 kg ha') of the crop and the spacing adoption of
22.5 x 10 cm ranks next with 2023 and 4764 kg haof grain
and straw yield, respectively. The increase in grain yield
might be due to the adoption of optimum spacing which leads
to the optimum plant population resulting in the higher grain
yield. The adoption of optimum spacing reduces the
competition among the crops which further increase the
effective utilization of available resources and increases the
productive potential of crops (Prakasha et al., 2018) [,
Lower yield (1664 and 3603 kg haof grain and straw yield,
respectively) was recorded under the spacing of 45 x 10 cm
due to lesser plant population when compared to other crop
geometries studied.

Among the different potassium levels, application of RDF +
22 kg K0 ha' produced significantly maximum grain (2361
kg ha?) and straw yield (4959 kg ha?) of foxtail millet
followed application of RDF + 11 kg KO ha* (2244, 4819 kg
haof grain and straw yield respectively). Minimum yield
(1183 and 3005 kg haof grain and straw yield, respectively)
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was observed under absolute control. Proper planting density
and fertilization can resolve the contradictions in vyield
attributes viz., number of grains earhead® and 1000 grain
weight which can successfully increase the yield (Yang et al.,
2012) 81,

The interaction effect between crop geometry and potassium
were found significant for number of productive tillers m
(Fig. 1), grain yield (Fig. 2) and straw yield. The combined
effect of the adoption of spacing of 30 x 10 cm and RDF + 22
kg K;0 ha recorded the significant interaction with regard to
number of productive tillers m?2 (77.60) and grain yield (2683
kg hal) of foxtail millet. Adoption of optimum spacing and
fertilization with the essential nutrients helps in better growth
and photosynthesis, which further increase the grain yield of
crop.

This study clearly indicated that the blanket recommendation
of 100 per cent RDF (44:22:0 kg NPK ha') recommendation
without potassium application to foxtail millet reduced the
crop growth and yield attributes and also modification in the
RDF is required through evaluation of different levels of
potassium.
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Fig 1: Interaction effect of crop geometry and potassium on number
of productive tillers m
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Fig 2: Interaction effect of crop geometry and potassium on grain
yield (kg ha't) of foxtail millet
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Table 2: Effect of crop geometry and potassium on yield attributes and yield of foxtail millet.

Treatment proN(;)ﬁ;];ve gNr(;ir(:z 1000 grain | Grain yifld (kg | Straw yifld Harvest
tillers m-2 earhead- weight (g) hat) (kg ha't) index
Crop geometry (C)

C1:22.5x10cm 50.76 1901 2.62 2023 4764 0.30
C2:30x10cm 61.00 2283 2.73 2245 4877 0.31
Cs3:45x10cm 46.04 2520 2.79 1664 3603 0.31

SEd 1.55 62.98 0.07 49.02 109.78 0.01
CD (P=0.05) 3.17 129.01 NS 100.41 224.88 NS
Potassium (K)

K1:RDF(44:22:0 NPK kg ha* as per CPG) 46.22 2221 2.73 2005 4622 0.30
K2:RDF +11 kg K20 ha! 63.69 2569 2.78 2244 4819 0.32
K3:RDF +22 kg K20 ha! 66.16 2688 2.81 2361 4959 0.32

K4:RDF + Potassium Solubilizing Bacteria

(KSB) @ 2 kg ha'! 52.04 2314 2.74 2095 4668 0.31
Ks: Absolute control (without fertilizer) 34.82 1381 2.51 1183 3005 0.28
SEd 2.00 81.31 0.09 63.28 141.72 0.01
CD (P=0.05) 4.10 166.56 0.19 129.63 290.31 0.02
Interaction
SEd 3.46 140.83 0.16 109.61 245.47 0.02
CD (P=0.05) 7.10 NS NS 224.53 NS NS
4. Conclusion planting density. International Journal of Current

From the above study, it could be concluded that the spacing
of 30 x 10 cm with application of 22 kg of K was
recommended to obtain maximum yield in foxtail millet under
irrigated condition.
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