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Abstract — A field experiment was conducted during kharif season 2020 at CRF (Crop research Farm),
Department of Agronomy, SHUATS, Prayagraj, (UP.). The soil of the experimental field is sandy loam in
texture, low in organic carbon and medium available nitrogen, phosphorus and low in potassium. The
treatments consisted Zinc (through foliar application) viz., 0.2% ZnSO,, 0.4% ZnSO, and 0.6% ZnSo, and
(Iron through foliar application) are given at 20,40,60 Days interval viz., Control, 0.2% FeSO, and 0.5% FeSO4
whose effect is observed A field experiment was conducted during kharif 2020 at CRF (Crop Research in
finger millet (MR-1). The experiment was laid out in Randomized Block Design with ten treatments
replicated thrice the treatment with application of 0.6% ZnSO,+0.5% FeSO, recorded significantly higher
plant height (82.9cm), number of tillers/plant (7.87), plant dry weight (22.1g), effective tillers/plant (6.68),
grain yield (3.93t/ha) and stover yield (6.03 t/ha) also recorded highest in the treatment 0.6% ZnSO+ 0.5%

FeSO,.

INTRODUCTION

Finger millet is vital small millet grown in India. It
is staple food in many hilly regions of the country. It
is grown both grain and forage grains are rich in
minerals and are the richest source of calcium used
in many preparations. Finger millet (Eleusine
coracana L) is a crucial small millet crop grown in
India and has the pride of place characterized by
highest productivity among millets. Small-seeded
grains belonging to different variety of annual
grasses that are cultivated primarily as grain crops
on marginal lands in dry areas in temperate,
subtropical and tropical regions are collectively
referred as millets. They are the foremost important
cereals of semi-arid zones of the planet and are
staple food for many people in Africa and Asia,
(Thippeswamy et al., 2016). Finger millet was
domesticated in western Uganda and the Ethiopian
highlands at least 5000 years ago before
introduction to India approximately 3000 years ago
(Dida et al., 2008), It is called ragi , because the
inflorescence resembles the fingers of a person’s
hand. Finger millet is locally referred to as ragi and

mandua (India). Ragi is usually referred to as
“Nutritious millet” because the grain is nutritionally
superior to several cereals (rice, corn and sorghum)
providing proteins, minerals, iron, calcium and
vitamins in abundance. When consumed as food, it
provides a sustaining diet, especially for people
doing diligence. Straw makes valuable fodder for
both draught and milch animals. Finger millet is
taken into account as wholesome food for diabetic
patients. Grain can also be malted and flour of the
malted grain is employed as cakes or porridge and
a nourishing food for infants and invalids
(Chaturvedi and Srivastava, 2008). Since the advent
of green revolution in Asia, cultivation of yielding
genotypes, improved agricultural mechanization
and production of macronutrient fertilizers with
low impurities of trace elements has resulted in
higher crop yields per unit area with greater
depletion of plant available micronutrients.
Deficiencies of vitamin A, iron and iodine are
widespread in developing countries including
India. Zinc deficiency is now recognized together of
the foremost widespread mineral deficiencies in
global human nutrition. Zinc is required for the
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structural and functional integrity of about 2800
proteins, contributes to protein biosynthesis and is
a key defence factor in detoxification of highly toxic
oxygen free radicals (Andreini et al., 2009). Camark
(2008), concluded that foliar or combined soil and
foliar application of zinc fertilizer under field
conditions is highly effective and very practical way
to maximize uptake and accumulation of zinc in
whole wheat grain. Finger millet flour fortified with
flowers of zinc was specifically examined for the bio
accessibility of the fortified mineral, as measured by
in vitro, stimulated gastrointestinal digestion
procedure and storage stability (Bhumika and
Kalpana, 2010). Iron is an essential plant nutrient
required for electron transport in photosynthesis.
Increased cropping intensity coupled with changes
in the soil and fertilizer management practices have
altered the iron status and availability. Further, iron
deficiency is more severe in calcareous soils with
low Fe availability due to high soil pH Cropping
systems of 200 to 300% intensity deplete the soil iron
due to higher crop production. Thus, Fe deficiency
is aggravated further as farmers don’t apply it
externally and its mining occurs. However,
application of iron fertilizers may overcome its
deficiency in soil and increase crop yields which
will subsequently increase crop productivity and
income of the farmers (Vikash et al., 2015).

MATERIALS AND METHODS

The experiment was conducted during the Kharif
season of 2020 at the Crop Research Farm,
Department of Agronomy, Sam Higginbottom
University of Agriculture, Technology and Sciences
(SHUATS), Allahabad. The Crop Research Farm is
situated at 250 57’ N latitude, 870 19" E longitudes
and at an altitude of 98 m above mean sea level. This
area is situated on the proper side of the river
Yamuna and by the other side of Allahabad City. All
the facilities required for crop cultivation were
available. The field trail was randomized block
design with consisted of 10 treatments replicated
thrice viz., T1: control (RDF),T2:0.2% Zinc sulphate
+ control, T3:0.2% Zincsulphate+0.2 ferrous
sulphate, T4:0.2% Zincsulphate+0.5% Ferrous
sulphate, T5:0.4% Zinc sulphate+control, T6:0.4%
Zinc sulphate+0.5 ferrous sulphate, T7:0.4% Zinc
sulphate+0.5 ferrous sulphate, T8:0.6%
Zincsulphate+control, T9:0.6% Zinc sulphate+0.2%
Ferrous sulphate, T10:0.6% Zinc sulphate +05%
Ferrous sulphate. Finger millet was sown at the

spacing of 22.5cm=8cm using a seed rate of 10 kg/ha.
Iron and Zinc are given in the form of (ferrous
sulphate and zinc sulphate) through foliar
application at intervals of 20,40 and 60DAS Finger
millet variety MR-1 was used during kharif season
2020.The Recommended dose of fertilizer is
60:30:30kg/ha NPK. Recommended dose of fertilizer
was applied at the time of sowing in the form of
urea, DAP and MOP the growth parameters were
recorded at periodic intervals 20,40,60,80,100 DAS
and at harvest from randomly selected plants from
each treatment.

Chemical analysis of soil

collected soil samples were analyzed for organic
carbon by rapid titration method (Sparks, 1996),
Available nitrogen was estimated by alkaline
permanganate method by Subbiah and Asija (1956),
available phophorus by Olsen’s method as outlined
by Jackson (1973), available potassium was
determined by using the flame photometer normal
ammonium acetate solution and estimating by
using flame photometer (ELICO Model) as outlined
by Jackson (1973) and available ZnSO, was
estimated by Atomic Absorption Spectrophotometer
method as outlined by Lindsay and Norvell (1978).

Statistical analysis

The data recorded were different characteristics
were subjected to statistical analysis by adopting
Fishers the method of analysis of variance
(ANOVA) as described by Gomez and Gomez
(2010). Critical difference (CD) values were
calculated the ‘F’ test was found significant at 5%
level.

RESULTS AND DICUSSION

The present investigation was carried out at the crop
Research Farm SHUATS to assethe effect of foliar
application of Iron and zinc on finger millet through
foliar application

Growth Parameters

Data present in the present Table 1. The results of
the present investigation revealed that 0.6%
ZnS0O,+0.5% FeSO,, through foliar application
significantly increased the plant height (89.2cm) at
harvest stage as compared to all treatmentswhich
was significantly at par with 0.6% ZnSO,+0.2%
FeSO, (83.2cm), Minimum plant height was
recorded with control RDF (80.3 cm), Basically the
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plant height was genetically controlled character but
several studies indicated that plant height
influenced by Iron and zinc. The foliar spray of Iron
and Zinc increased the plant height. Satisha et al.,
(2019) observed that change in levels and methods
of application of zinc and iron from soil application
to foliar application, the plant height gradually
increased, which might be attributable to greater
photosynthetic activity and chlorophyll synthesis
due to Zn and iron fertilization resulted into better
vegetative growth. The maximum dry weight was
recorded in treatment 0.6% ZnSO,+0.5% FeSo,
through foliar application recorded highest at
harvest (22.1g) as compared to all treatments in
Table 1. Increase in plant dry weight might be
attributed to the optimum and uniform availability
of micronutrients in the entire growth period by
means of application of nutrients through the soil.
There was increased dry weight at successive stages
of growth, with the Zinc and iron application
according to earlier findings of Elayaraja and
Singaravel (2012). The maximum number of tillers
(7.87) was observed in 0.6% Znso,+0.5% Feso,
through foliar application it might due to the
application of Zinc significantly affected total
number of tillers. Increase in tillers/m* might be
ascribed to adequate supply of Zn that might have
increased the uptake and availability of other
essential nutrients, which resulted in improvement
of plant metabolic activities and finally increased
the crop growth according to Pradhan et al., (2016).

YIELD ATTRIBUTES AND YIELD

Grain Yield (t/ha), Biological Yield (t/ha), and

Harvestindex (%)

Maximum No of effective tillers, Test weight, grain
yield, biological yield and harvest index is
presented in Table 2 Treatment with 0.6%
ZnS0O,+0.5% FeSO, through foliar spray was
recorded maximum No of effective tillers (6.68), Test
weight (3.77g), Grain yield (3.93 t/ha), biological
yield (6.03 t/ha), Harvest Index% (39.44). Increase on
all grain yield parameters and biological yield when
Zn and Fe were sprayed on foliage at tillering stage
at Finger millet. Foliar application with Micro
nutrients (Fe, B and Zn) might be due to their
critical role in plant growth, involving in
photosynthesis processes, respiration and other
biochemical and physiological activities according
to Zeidan et al., (2010) and also Zinc have
stimulating effect to increase in these growth
characters was probably due to action of Zn in auxin
metabolism, which leads to higher Hormonal
activity at crop growth stages (Ghatak et al., 2005).
Application of ZnSO,@10 kg/ha and iron Foliar
@0.5% applications attained healthy and vigorous
growth of crop, more seed setting and increased
seed weight specially Zinc and Iron involved in
increased synthesis enzymes like auxine
biosynthesis Guggari et al., (1995).

CONCLUSION

The present study clearly showed that the Foliar
application of 0.6% ZnSO +0.5% FeSO, this leads to
higher grain yield compare to the control (RDF). It
can be concluded that for obtaining higher yield
components with better quality of finger millet

Table 1. Effect of foliar application of Iron and Zinc on growth and yield of Finger Millet

Treatments Growth Parameters
Plant Height Dry weight No of
(Cm.) (gm.) tillers/plant

T1: Control (RDF) 80.3 18.8 6.13
T2: 0.2% Zinc sulphate + control 80.0 19.6 6.39
T3: 0.2% Zinc sulphate + 0.2% Ferrous sulphate 80.5 19.5 6.57
T4: 0.2% Zinc sulphate + 0.5% Ferrous sulphate 81.1 21.0 7.11
T5: 0.4% Zinc sulphate + control 81.0 20.1 6.86
T6: 0.4% Zinc sulphate + 0.2% Ferrous sulphate 80.7 20.7 7.25
T7:0.4% Zinc sulphate + 0.5% Ferrous sulphate 81.9 21.2 7.44
T8: 0.6% Zinc sulphate + control 80.3 20.4 6.97
T9: 0.6% Zinc sulphate + 0.2% Ferrous sulphate 82.3 21.8 7.62
T10: 0.6% Zinc sulphate + 0.5% Ferrous sulphate 82.9 22.1 7.87
SEm (+) 0.38 0.23 0.09
CD (P=0.05) 1.13 0.69 0.29
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Table 2. Effect of foliar application of Iron and Zinc on Growth and yield of Finger millet

Treatments Yield Paramerts
Effective Test Grain Stover Harvest
Tillers/plant ~ weight yield yield Index
(®) (t/ha) t/ha (%)
T1: Control (RDF) 5.31 3.77 3.27 5.47 37.54
T2: 0.2% Zinc sulphate + control 5.68 3.57 3.37 5.33 38.71
T3: 0.2% Zinc sulphate + 0.2% Ferrous sulphate 6.10 3.67 3.51 5.53 38.82
T4: 0.2% Zinc sulphate + 0.5% Ferrous sulphate 6.41 3.63 3.57 5.63 38.78
T5: 0.4% Zinc sulphate + control 5.90 3.73 3.53 5.64 38.50
T6: 0.4% Zinc sulphate + 0.2% Ferrous sulphate 6.41 3.57 3.70 5.76 39.11
T7:0.4% Zinc sulphate + 0.5% Ferrous sulphate 6.42 3.67 3.67 5.77 38.87
T8: 0.6% Zinc sulphate + control 6.16 3.67 3.44 5.56 38.22
T9: 0.6% Zinc sulphate + 0.2% Ferrous sulphate 6.35 3.67 3.84 5.90 39.43
T10: 0.6% Zinc sulphate + 0.5% Ferrous sulphate 6.68 3.77 3.93 6.03 39.44
SEm (+) 0.15 0.06 0.05 0.05 0.15
CD (P=0.05) 0.46 0.19 0.17 0.16 0.46

foliar spray of Iron and Zinc was found more
effective. This is due to proper metabolism and
major source of providing nutrition, better cellular
processes.

REFERENCES

Andreini, B.I,, Rosato, A. and Metalloproteomes, 2009. A
bioinformatic approach. Accounts of Chemical
Research. 42 : 1471-1479.

Bhumika, T. and Kalpana, P. 2010. Finger millet flour as a
vehicle for fortification with Zinc.

Camark, I. 2008. Enrichment of cereal grains with Zinc
Agronomic or genetic bio fortification. Plant and Soil.
302(1-2): 1-17.

Chaturvedi, R. and Srivastava, S. 2008. Genotype
variations in physical, nutritional and sensory quality
of popped grains of amber and dark genotype of
finger millet. Journal of Food Science Technology. 45 (5)
: 443-446.

Dida, M. M., Wanyera, N., Harrison Dunn, M. L.,
Bennetzen, J. L. and Devos, K. M. 2008. Population
structure and diversity in finger millet (Eleusine
coracana L.) germplasm. Tropical Plant Biology. 1:131-
141.d0i:10.1007/s12042-008 9012-3.

Elayaraja and Singaravel, 2012. Effect of nutrient
management on yield and quality of finger millet
(Eleusine coracana L.). International Journal of Chemical
Studies. 4 : 1011-1026.

Guggari, A. K., Chandranath , H.T., Manjappa, K., Prasad,
V.B. and Desai, B.K. 1995. Response of niger to
application of macro and micronutrients in
combination with FYM. J. Oilseeds Res. 11 (1) : 120-
121.

Ghatak, R., Jana, P.K., Sounda, G., Gosh, R.K. and
Bandopadhyay, P. 2005. Response of transplanted rice
to Zn Fertilization at Farmer field on red and laterite
soil of west Bengal. |. Interacad. 9 : 231-234.

Gomez, K.A. and Gomez, A.A. 1984. Statistical Procedures
For Agricultural Research 2™ edition. New York, 680p.

Journal of Trace Elements in Medicine and Biology. 24 (1): 46-
51.

Jackson, M.L. 1973. Soil Chemical Analysis. Prentice Hall of
India Pvt. Ltd. New Delhi

Pradhan, A., Abhinav, S., Nag, S.K. and Chandrakar, T.P.
2016. Effect of zinc fertilization on growth and yield
of finger millet (Eleusine coracana L. Gaertn).
International Journal of Science Environment and
Technology. 5 (3) : 1477-1487.

Satisha, G.S., Desai, B.K., Satyanarayana, R., Latha, H.S.
and Yogesh, L.N. 2019. Effect of agronomic
fortification of zinc and iron on growth parameters
and yield of foxtail millet (Setariaitalica) genotypes.
Journal of Pharmacognosy and Phytochemistry. 8 (3) :
2752-2756.

Subbiah, B. and VandAsija, G.L. 1956. A rapid procedure
for estimation of available nitrogen in soils. Current
Science. 25 : 259-260.

Thippeswamy, T.G, junna, L and shinde, M. 2016.
proximate composition, resistant starch and other
phytochemical constituents of native finger millet
cultivar. International Journal of Food and Nutritional
Science. 3 (5) : 2320-7876.

Vikash. K., Dinesh, K., Singh. Y.V and Rishi, R. 2015. Effect
of Iron fertilization on drymatter production, yield
and economics of aerobic rice (Oryza sativa L.). Indian
Journal of Agronomy. 60 (4) : 547-553.




