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Abstract

A field experiment was conducted during kharif -2018 and 2019 at ICAR- Krishi Vigyan Kendra, Haveri
(Hanumanamatti) to study the response of foxtail millet (Seteria italic L) to soil application of
micronutrients and foliar application of NPK along with RDF. The experiment was laid out in RCBD
comprising of nine treatments replicated thrice. Studies revealed that the yield attributes and grain yield
of foxtail millet differed significantly due to foliar application of NPK along with RDF and soil
application of micronutrients along with RDF. The results indicated that significantly higher grain yield
(18.49 g ha) and straw yield (36.14 q ha) of foxtail millet were recorded in treatment applied with
RDF + foliar spray of 19:19:19 @ 1% at flower initiation stage (pooled data of 2 years) followed by soil
application of micronutrients along with RDF.. The treatment RDF + foliar spray of 19:19:19 @ 1% at
flower initiation stage recorded significantly panicle length (22.27 cm) and grain weight per panicle (2.80
g). The biological yield, nutrient uptake (NPK, Zn and Fe) are also significantly higher with the same
treatment.
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Introduction
The increasing cost of fertilizer nutrients have led to search for alternative practices of
managing the fertilizer nutrients more judiciously, efficiently and in balance proportions. Such
approach would reduce the depletion of macro and micronutrients from soil. Among the
nutrients, macro-nutrients have been given the priority and little attention has been given the
priority and little attention has been paid towards micronutrients. In the absence of
micronutrients, plant shows physiological disorder which eventually lead to low crop yield and
fair quality. Foliar spraying is a new method for crop feeding in which micronutrients in the
form of liquid are used into levels. It has been found that micronutrient foliar application is in
the same level and even more influential as compared to soil application (Fouly, 2010) [,
Millets are small seeded cereals that are often termed nutri-cereals or dryland cereals found to
be domesticated around 8000 years ago in the highlands of central China (Amgai et al., 2011)
21, They comprise of different types like finger millet, foxtail millet, proso millet, pearl millet
including sorghum which are well considered as the crops of antiquity mainly known for their
drought resistance, insects, pests and disease resistance (Devi et al. 2014) El. Foxtail millet
(Setaria italica (L.) Beauv.) is thought to be indigenous to southern Asia and is considered one
of the oldest cultivated millets. In India, the cultivation of foxtail millet is confined to
Karnataka, Andhra Pradesh, and Tamil Nadu. Foxtail millet comes under drought tolerant crop
and it can be grown as a short-term catch crop. It is grown mainly in dry lands. It's grain used
for human consumption and a feed for poultry and cage birds. It is used in several food
preparations, like, chapati, fermented bread, biscuits, malts, etc. the stalks are used as fodder
and for thatching. It is rich in micronutrients and good for diabetic patients. It protects against
cancer and related heart diseases (Devi, et al. 2014) 1. Foxtail millet is getting popular and its
importance is realized now-a-days, because of its low requirement of inputs, wider adaptability
and nutritional superiority over other cereals.
Soil fertility is one of the main limiting factors that influence production of crops. Introduction
of high yielding hybrids and varieties in many crops, increased use of high analysis chemical
fertilizers without adequate application of organics and micronutrients have resulted in wide
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spread deficiency of micronutrients and nutrient imbalance
which adversely affected the yield of many crops. Zinc is an
essential micronutrient for the growth and development of
plants, humans and animals. Zinc deficiency in soil is
affecting human health also. The growth and immune system
of humans can be impaired by Zn deficiency. Zinc deficiency
in soils may reduce yield and quality of the crop. Agronomic
and genetic bio-fortification has been suggested as strategies
to increase the dietary Zn through edible crops (Bouis and
Welch, 2010) . Although cereals and millets generally less
sensitive to nutrient deficiency than pulses, still it affects the
cereals by a deficiency in several parts of the world. In
Karnataka, in few districts, millets are one of the main
components of cropping system. Integration of organic and
inorganic sources of nutrients play a pivotal role in enhancing
crop productivity, sustaining soil health and reduce
environmental hazard. Considering these, attempts were made
to study the crop nutrition through foliar application of
chemical fertilizers at flower initiation stage (45 DAS) of
foxatil millet crop.

Materials and Methods

The experiment was carried out at Haveri (Hanumanamatti)
ICAR-KVK of UAS, Dharwad (Karnataka) during Kharif
season, 2018-19 and 2019-20, which is located at 25° 40" 94
N latitude and 81° 85 35" E longitude of 980 meter above
mean sea level (MSL). The field of experiment conducted is
red sandy loam. The soil pH is 6.56, organic C is 0.42
percent, Available N, P, K are 220, 16.25 and 162.5 kg ha,
respectively. The field experiment with Foxtail millet variety
DHFt-109 having duration of 90-110 days was conducted in
randomized block design with nine treatments (T;-Control
,T.-RDF | T3-RDF+ foliar spray of Urea @2% at flower
initiation stage, T4-RDF + foliar spray of 19:19:19 @1% at
flower initiation stage, Ts-Foliar spray of Urea @2% flower
initiation stage, Te-Only Foliar spray of 19:19:19 @1% at
flower initiation stage, T-RDF+ ZnS0,10 kg /ha, Ts-RPP+
FeS0,10 kg/ha and To-RDF+ ZnSO, 10 kg/ha + FeS0410
kg/ha. Five plants from each plot were selected at random and
recorded the observations. Plant height was measured at 30
and 60 days after sowing and at harvest, from the ground level
to the base of the node on which the first fully opened leaf
from the top and expressed in centimeter. The length of
panicle was measured from the same sample of five randomly
selected plants from each plot. It was measured from the neck
to the tip of the ear heads and the average was computed.
Grains from the harvested panicles of each plot of five plants
were separated by threshing and weight was measured. The
average weight of grains per panicle was computed. The net
plots (leaving two borders on each side of the plot, 0.5 meters
from each side of the plot) were harvested and sun dried for 3
days in the field and then the total biomass yield was
recorded. After threshing, cleaning and drying, the grain yield
was recorded and reported at 12 per cent moisture content.
The straw yield was obtained by subtracting grain yield with
total biomass yield and yield was expressed in ¢ ha™.

Results and Discussion

Application of RDF alone to most crops is not sufficient to
meet their demand. Soils deficient in micronutrients need
external application and foliar application of NPK is also
sometimes essential (table 1). Hence the study conducted
revealed the following results. Yield components of finger
millet as influenced by the different treatments. The
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integrated use of fertilizers was significantly influenced grain
wight per panicle, grain yield and straw yield of foxtail millet.
Appreciable increase in the grain yield of foxtail millet could
be observed due to combination of organic and inorganic
sources along with foliar nutrients. The grain and straw yields
of finger millet as influenced by different treatments are
presented in Table 3 and depicted in Fig.1. Soil application
and foliar spray of fertilizers has resulted in significant yield
differences among the treatments. The significantly higher
grain weight per panicle (2.80 g), highest grain (18.49 ¢ ha™)
and straw yield (36.14 g ha) in T, treatment were recorded
where application of RDF + foliar spray of 19:19:19 @ 1% at
flower initiation stage was done and it is at par with RDF+ 10
kg/ha ZnSO, + 10 kg/ha FeSo, (16.67 q ha?' , 34.39 q ha?
grain and straw yield, respectively). The lower yield (8.82 q
ha, 20 q ha! grain and straw yield, respectively) recorded in
absolute control (T1).

Soil and foliar application of macro and micro nutrients at
critical stages of the crop were effectively absorbed and did
translocation to the developing panicle thereby producing
more panicle filling in foxtail millet. It could be attributed to
the fact that higher availability of NPK during crop growth
period might have improved the plant growth characters like
plant height and weight of the grains which eventually led to
higher yield. This is in agreement with the findings of
Govindappa et al. (2009) B1. Shivakumar et al. (2011) ! and
Ragupathi, (2017) Il Zinc and Iron are essential for several
enzyme systems that regulate various metabolic activities in
plants and also as essential component responsible for
assimilation of nitrogen and also helps in formation of
chlorophyll and played an important role in nitrogen
metabolism. This might be due to the fact that zinc may serve
as source of energy for synthesis of auxin which helps in
elongation of stem (Singh and Verma, 1991) (€1,

The grain weight per panicle was also in similar trend as
growth characters. The significantly highest grain weight per
panicle (2.80) was recorded with RDF+ foliar spray of
19:19:19 @ 1% at flower initiation stage. However it was at
par with RDF+ 10 kg/ha ZnSO4 + 10 kg/ha FeSos (Table 3).
This might be due to translocation of synthesized food
materials from source to sink. This could be possible due to
non limiting supplies of nutrient like N, P K, Zn and Fe from
the soil and fertilizers owing to their absorption. This is in line
with the findings of Hasan et al. (2013) I, The biological
yield and harvest index are also in similar trend as growth
characters. The significantly highest indices (54.63 kg/ha and
51.16, respectively) were recorded with RDF+ foliar spray of
19:19:19 @ 1% at flower initiation stage. However it was at
par with RDF+ 10 kg/ha ZnSO. + 10 kg/ha FeSos (Fig.1 and
Table 2).

Nutrient uptake by grain and straw of foxtail millet is
observed that soil and foliar application of macro and micro
nutrients at critical stages of the crop were effectively
absorbed and did translocation to the developing parts of plant
(Table 3). The significantly highest uptake of N by grain and
straw (23.87 and 16.87 kg/ha)) were recorded with RDF+
foliar spray of 19:19:19 @ 1% at flower initiation stage.
However it was at par with RDF+ 10 kg/ha ZnSO, + 10 kg/ha
FeSo.) This is in agreement with the findings of Hasan et al.
2013 1 and Senthilkumar et al., 2018 [ Similar trends
resulted in uptake of P (6.42 and 2.73 kg/ha), K (9.67 and
43.01 kg/ha), Zn (9.38 and 31.95 g/ha) and Fe (4.47 and 39.35
g/ha) by grain and straw, respectively.
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Table 1: Initial soil properties of experimental plot at ICAR-KVK, Haveri

Parameters Value Status
pH (1:2.5) 6.56 Neutral
EC (dS/m) 0.40 Normal
OC(%) 0.42 Low
Available N(kg ha?) 220 Low
Available P20s(kg hat) 16.25 Low
Available P(kg ha't) 7.40 Low
Available K20(kg ha-1) 162.0 Medium
Available Zn (ppm) 0.45 Deficient
Available Fe (ppm) 2.15 Deficient

Table 2: Response of Foxtail millet to nutrient management on yield components and yield (pooled of 2018 and 2019)

Treatments Panicle | Grain vyeight Grain yield|Straw yield Biological . Harvest
length (cm)|per panicle (g)| (g/ha) (g/ha) | yield (g/ha) |index (%0)
T - Control 9.98 1.43 8.82 20.00 28.82 44.10
T2-RPP (30:15:15 NPK kg ha! with FYM @ 6t ha) 14.60 2.08 14.30 27.63 41.93 51.76
T3-RDF+ foliar spray of Urea @ 2% at flower initiation stage| 16.54 2.08 14.94 28.60 43.54 52.24
T4-RDF+ foliar spray of 19;%:;9 @ 1% at flower initiation 29 97 280 18.49 36.14 54 63 5116
Ts-Foliar spray of Urea @ 2% flower initiation stage 12.76 1.70 10.81 22.37 33.18 48.32
Te-Foliar spray of 19:19:19 @ 1% at flower initiation stage 12.42 1.86 11.64 22.71 34.35 51.25
T7-RDF+10 kg /ha Zn SO4 17.16 244 16.50 31.71 48.21 52.03
Ts-RDF+10 kg/ha Fe SO4 15.55 2.01 14.26 30.03 44.29 47.49
To-RDF+ 10 kg/ha Zn SO4 + 10 kg/ha Fe SO4 19.41 241 16.97 34.39 51.36 49.35
S.Emz 0.78 0.13 0.59 1.25 1.82 0.785
CD (P=0.05) 2.99 0.42 1.77 3.74 5.45 2.36
Table 3: Effect of nutrient management on Nutrient uptake by Foxtail millet (pooled of 2018 and 2019)
Treatments Total N Total P Total K | Total Zn Total
kg/ha (kg/ha) (kg/ha) (g/ha) | (Fe g/ha)
T - Control 17.67 3.53 22.65 26.28 Mean
T2-RPP 30.45 6.23 38.58 33.99 32.63
T3-RPP + foliar spray of Urea @ 2% at flower initiation stage 31.15 6.77 40.15 33.96 37.18
T4-RPP + foliar spray of 19:19:19 @ 1% at flower initiation stage 40.67 9.14 52.67 41.32 38.07
Ts-Foliar spray of Urea @ 2% flower initiation stage 20.70 4.45 27.19 27.45 43.82
Te-Foliar spray of 19:19:19 @ 1% at flower initiation stage 22.34 4.84 28.60 29.24 33.53
T7-RPP+10 kg /ha ZnSO4 33.62 7.49 44.54 37.63 34.05
Ts-RPP+10 kg/ha FeSO4 29.67 6.66 41.66 33.41 39.97
T9-RPP+ 10 kg/ha ZnSO4 + 10 kg/ha FeSo4 36.48 8.14 48.82 26.39 40.5
S.Emz 2.93 0.71 4.26 4.59 44.43
CD 8.12 2.10 12.64 13.63 7.84
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