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ABSTRACT

Plant growth promoting rhizobacteria (PGPR) are a group of beneficial bacteria that actively colonize
rhizosphere and plant roots, besides enhancing plant growth. Phosphate-solubilizing and N-fixing bacteria
were isolated from rhizospheric soil and root nodules of horsegram [Macrotyloma uniflorum (Lam.) Verdc.].
Isolated bacteria were screened for their efficiency. Solubilization of phosphate in broth was highest with
strain D5 (2012), whereas D55 demonstrated the highest nitrogenase activity, response to indole acetic
acid and siderophore production. The isolates D55 (2012) and D55 were identified as Bacillus and Rhizobium,
respectively, using biochemical and molecular methods. Seeds of horsegram were subjected to four different
treatments. Under pot conditions, the treatments were : (i) seeds inoculated with Rhizobium (T,), (ii) seeds
inoculated with Bacillus and soil supplemented with 50 g of tri-calcium phosphate per pot (T,), (iii) seeds
inoculated with Bacillus (T,) and (iv) control (T,). Treatments T, T, and T, significantly improved growth,
yield, chlorophyll content, total protein content of seeds and nutrient uptake by plants, over the control.
The seed yield increased by 105.39, 73.33 and 76.47% in T,, T, and T,, respectively, over the control.
Compared with the control, in treated plants, maturation period in horsegram was shortened by 15 days,
which suggested that rhizobacteria could be used as potent bio-fertilizers. Treatment of seeds and soil
with Rhizobium culture proved better than that with Bacillus.
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INTRODUCTION absorb it (Gouda et al., 2018). About 70% of

phosphate fertilizers are converted into

Deficiency in nitrogen limits plant growth, as
it is a major component of proteins, hormones,
chlorophyll, vitamins and enzymes. Inoculation
with plant growth-promoting rhizobacteria
(PGPR) helps fix atmospheric nitrogen through
two mechanisms : symbiotic and non-
symbiotic, and has beneficial effects on plant
growth (Gupta et al., 2015). Besides nitrogen,
phosphorus is also an important nutrient that
plays a significant role in plant growth and
development. It is involved in important
activities, such as cell division, photosynthesis,
breakdown of sugars, and nutrient uptake and
transport (Gouda et al., 2018). There is a large
amount of organic and inorganic phosphorus
present in nature. 90-95% phosphorus present
is in the insoluble, immobilized, or precipitated
forms; therefore, it is difficult for plants to

insoluble complexes, such as calcium
phosphate, aluminum phosphate and iron
phosphate, which get precipitated and
adsorbed to the soil surface. Therefore, even
after a frequent use of chemical fertilizers,
phosphorus (P) is regarded as a limiting
nutrient in agricultural soils. Phosphate-
solubilizing bacteria are known to convert
insoluble soil P to soluble P, which is enabled
by secretion of organic acids, chelation and ion
exchange, thus making P available to plants
(Gupta et al., 2015; Singh, 2018).

The PGPR are a group of beneficial bacteria that
actively colonize the roots and rhizosphere and
stimulate plant growth directly or indirectly
(Gouda et al., 2018). Indirect stimulation of
plant growth includes a variety of mechanisms
by which the bacteria prevent phyto-pathogens
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from inhibiting plant growth and development
(Gupta et al,, 2015). Direct stimulation may
include providing plants with fixed nitrogen,
phytohormones, siderophores, soluble
phosphate and l1-aminocyclopropane-1-
carboxylate (ACC) deaminase enzyme that can
lower the levels of ethylene in plants (Gupta et
al., 2015).

Rhizobia are symbiotic bacterial partners that
form nitrogen-fixing nodules in legumes. These
bacteria share characteristics with PGPR, infect
and colonize the roots and produce a large
number of molecules, such as auxins,
cytokines, gibberellins abscisic acid,
lumichrome and, riboflavin that promote plant
growth and increase yield (Dakora etal., 2015).
Various species of Bacillus have been studied
for the promotion of plant growth. Phosphate-
solubilizing Bacilli can solubilize insoluble
phosphates in the soil by secreting various
types of organic acids that lower the pH in the
rhizosphere, besides producing phytohormones,
such as indole acetic acid (IAA) (Saxena et al.,
2015; Zahid et al, 2015; Sharma et al., 2019).
Horsegram is an important grain legume and
fodder crop cultivated in dry areas of India as
well as in Sri Lanka, Burma, Malaysia, Africa,
Australia and West Indies (Duke, 2012).
Sprouts of horsegram are being increasingly
included in the human diet, as raw seeds are a
rich source of polyphenols, flavonoids and
protein. Moreover, horsegram also possesses
the ability to scavenge free radicals (Tiwari et
al., 2013). Use of horsegram seeds has also
been shown to be effective in dissolving kidney
stones in human patients (Sharma et al., 2019).
However, the information on the effect of PGPR
on growth of horsegram is quite scanty (Kala
etal.,2011; Singh et al., 2013). Their potential
as bio-fertilizer needs to be assessed to promote
organic farming as well as to enhance crop
production. The limited information on the
performance of horsegram using Rhizobium and
Chryseobacterium species warrants the need
to explore other species of PGPR that may
enhance both plant growth and yield of
horsegram. Therefore, we wanted to identify the
PGPR that colonize the rhizosphere and roots
of horsegram, besides assessing their effect on
overall performance of the crop. The aim of this
investigation was to isolate niche-based novel
strains of rhizobacteria from horsegram and
to test their efficacy as biofertilizers. Our
additional objective was to evaluate the effect

of efficient strains on growth, yield, chlorophyll
content, nutrient uptake by different plant
parts, and proteins in seeds of horsegram.

MATERIALS AND METHODS

Phosphate-solubilizing bacteria (PSB) were
isolated from the rhizosphere of horsegram
grown in Bhimtal (29°21'N, 79°24’E; 1346 m
above mean sea level). Soil samples were
collected from different sections of the
rhizosphere of horsegram from a depth of 10-
15 cm and mixed thoroughly to make
composite samples. Serially diluted soil
samples were placed on selective Pikovskaya
medium (Pikovskaya, 1948). The PSB were
visually identified from the formation of a clear
halo zone around their colonies after four days
of incubation at 28+2°C. Six strains of PSB
were isolated and screened for phosphate
solubilization following the method of Subba
Rao (1993). Isolates that formed a
comparatively larger zone of solubilization
were further tested in liquid medium
containing Ca,(PO,), as an insoluble source of
phosphorus at a concentration of 5 g/1.
Isolates were grown in 20 ml liquid medium
at 28+2°C for 24 h. After 24-h growth, 100 pl
of culture was transferred to a 250 ml flask
containing 100 ml medium, whereas the
controls were inoculated with 100 ul of broth
without the inoculum. Three Erlenmeyer
flasks per isolate were incubated over a
rotatory shaker at 28+2°C for 10 days.
Samples were collected from each flask at
intervals of 2, 4, 6, 8 and 10 days. Soluble
phosphorus and pH were determined in the
spent medium collected on said days as per
Subba Rao (1993). Organic acids produced by
an efficient PSB were analyzed via gas
chromatography (GC-2010 Plus, Columbia,
Maryland, USA) equipped with a hydrogen
flame ionization detector (FID). Organic acids
were identified by comparing the retention
time of the standards (Sigma, Aldrich, St.
Louis, Missouri, USA).

Symbiotic N,-fixing bacteria were isolated from
the fresh root nodules of horsegram using yeast
extract mannitol agar (YEMA). Plates were
incubated at 28+2°C for 3-7 days. Isolated
typical single colonies were sub-cultured on
freshly prepared YEMA plates to obtain pure
cultures. Isolated four strains were confirmed
as Rhizobiumvia Congo red dye absorption test,
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ketolactose test, growth on bromothymol blue
(BTB) and growth on glucose peptone agar
(Subba Rao, 2006). Nitrogen fixation of all four
strains was quantified by measuring the
ethylene production using acetylene reduction
assay (ARA). Ethylene was analyzed via gas
chromatography (GC) (GC-2010 Plus,
Shimazdu) using the Rtx® 1MS column
equipped with a flame ionization detector
(Detector Channel 1 FID). The GC was
conducted at an oven temperature of 60°C,
injector temperature of 150°C and detector
temperature of 160°C. The flow of N, and H,
gases, and air, was maintained at 30.0, 40.0
and 400.0 ml/min, respectively. A 2 ul sample
of ethylene gas was injected and the area of
ethylene was calculated against the standard
ethylene (Sigma-Aldrich, St. Louis, Missouri,
USA). Strains were also analyzed for IAA using
Salkowaski reagent (Gordon and Weber, 1951).
Experiment for the analysis of IAA from each
strain was conducted in triplicates. The mean
IAA value of triplicates for each isolate was
calculated. Quantitative estimation of IAA was
made by spectroscopic absorbance
measurements at a wavelength of 535 nm.
Siderophore production by all four N-fixing
isolates was tested by chrome azurol S (CAS)
assay (Schwyn and Neilands, 1987). The strains
were spread across YEM agar and incubated
at 28°C for 48 h. After incubation, a thin layer
of CAS reagent in 0.7% agar was spread on the
bacterial growth and plates were again
incubated at 28°C for 24 h.

Total genomic DNA was isolated from the
efficient strain of PSB and N-fixing bacteria,
following the method of Sambrook and Russell
(2001) with slight modifications in
centrifugation speed (5000 rpm at 4° for one
hour). Denaturation of the template was carried
out at 95°C for 5 min, followed by 30 cycles at
95°C for 60s, 58°C for 90 s and 72°C for 120 s
and a final extension of 10 min at 72°C.
Amplified PCR products were resolved on 1%
agarose gel and visualized under UV light. The
nucleotide sequence of the purified DNA was
obtained by outsourcing to Eurofins
(Luxembourg, Germany). Sequence analysis
was carried out using NCBI ORF finder program
(http:/ /www.ncbi.nlm.nih.gov/gorf/gorf.html).
Partial 16SrRNA gene sequences of the isolated
PSB and N-fixing strains were submitted to
NCBI, Gene Bank database.

Pot Experiments

For pot experiments, the seeds of horsegram
variety ‘VLG-15" were obtained from
Vivekananda Parvatiya Krishi Anusandhan
Sansthan, Almora, India. Seeds were surface-
sterilized by immersing in 0.1% solution of
HgCl, for 3 min and rinsed with sterile distilled
water three times. Seeds were soaked for 3 h
in respective broths containing 3 x 106 colony
forming units/ml of Rhizobium and Bacillus as
per the treatments, whereas the seeds for
control treatment were soaked in sterile broth.
Earthen pots containing equal proportions of
farm yard manure and soil (1:1 ratio) were used
for sowing seeds. Treated seeds were sown at
12 spots; each spot contained four seeds and
1 ml of efficient inoculum, either Bacillus or
Rhizobium, was placed around each seed. Ten
days after sowing, thinning was done and only
12 seedlings per pot were retained. There were
48 replicates for each treatment. Four
treatments included : seeds inoculated with N-
fixing bacteria (T,), seeds inoculated with PSB
and soil supplemented with 50 g tri-calcium
phosphate (TCP) per pot (T,), seeds inoculated
with PSB (T,) and seeds treated with broth
without bacterial strain served as control (T,).
Among different treatments, the treated and
control plants were examined for growth
parameters (root and shoot length; fresh and
dry weight of plants and number of primary
branches per plant) at 30 and 120 days after
sowing (DAS). From each treatment, including
control, eight plants were randomly selected
for recording data on nodules/plant, agronomic
traits (grain weight/plant, number of seeds/
pod, number of pods/plant, pod length and
1000-seed weight) and biochemical parameters
(nutrient concentration in different plant parts
and protein content of seeds) at the time of
harvest (120 DAS). Eight plants were randomly
selected from each treatment to record the data
on number of days required after sowing for
first flowering and pod maturation.

Chlorophyll a and b, and total chlorophyll in
leaves were determined at 30 DAS. Fresh leaf
discs (500 mg) were cut and placed in a test
tube containing 10 ml of N, N-dimethyl
formamide (DMF) and stored for 24 h at 4°C.
The absorbance was read at 647 and 666 nm
(Labomed, Inc., Los Angeles, CA, USA) with
DMF as blank, as per Moran and Porath (1980).
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Nitrogen (N) and phosphorus (P) in soil and
plant samples were determined at 120 DAS.
Soil used for all treatments, including control,
was regarded as zero-day soil (T). Soil samples
were collected at the time of harvesting from
the rhizosphere in different treatments dried
at room temperature and passed through a 2.0
mm sieve (Olsen et al, 1989; Subbiah and
Asifa, 1956). The leaf, stem and root samples
were decontaminated by washing in a 0.2%
mild detergent solution, followed by treatment
with 0.1N hydrochloric acid (HC]), and finally
washing twice in distilled water (Bhargava and
Raghupathi, 1993). Samples were air-dried and
powdered separately and passed through a 5.0
mm sieve to obtain homogeneous samples.
Nitrogen in plant samples was estimated via
the Kjeldahl method and phosphorus was
determined spectrophotometrically using the
vanadomolybdophosphoric acid method
(Bhargawa and Raghupathi, 1993). Total
protein content was estimated in fresh seeds
following the Bradford method (Bradford, 1976).
Data were subjected to analysis of variance
(ANOVA) using Crop Stat program for Windows
(7.2.2007.2 module), developed by the
Biometrics Unit, IRRI, Philippines. To declare
differences among treatment means as
significant, 5% probability level was used.

RESULTS AND DISCUSSION

In Pikovskaya medium, PSB formed a discrete
halo zone around the colonies. From the
rhizosphere of horsegram, six strains were
isolated and these cultures solubilized
phosphate to different degrees. Among six
isolates, phosphate-solubilizing efficiency was
more than 3.9 and 4.5 fold in G8 and D5 (2012),
respectively. In solution, phosphate
solubilization by G8 and D5 (2012) was
significantly higher (P<0.01) than that of the
control. In G8, phosphate solubilization was
highest on the eighth day (632.7 ul/1), whereas
in D5 (2012), it was highest on the sixth day
(791.7 ul/1) (Fig. 1). A sharp reduction in pH of
the solution on the second day (from 5.57 to
3.79) was observed, with a gradual decrease
up to 10 days (Fig. 2). D5 (2012) demonstrated
the best phosphate solubilization ability in the
medium. Therefore, it was used as inoculums
in horsegram to test its efficiency. Efficient
strain DS (2012) was further tested for acid
production, as it produced both volatile and
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Fig. 1. Estimation of phosphate solubilized by G8
and D5 (2012) strains in Pikovskaya broth.

non-volatile organic acids. These were identified
by GC, comparing the retention time of
standards viz., propionic, lactic and citric acids.
The retention time of strain D5 (2012) by GC
analysis demonstrated the presence of both
volatile (propionic) and non-volatile (lactic)
organic acids.

Four strains, MR-1, MR-2, MR-3 and D55 were
isolated from the root nodules of horsegram.
Since Agrobacterium spp. are common root-
nodule contaminants, along with Rhizobium
spp., 3-ketolactose test was performed to test
for the presence of Agrobacterium. The reaction
involved the oxidation of lactose to form 3-
ketolactose. Presence of Agrobacterium spp. was
diagnosed using this test. All isolates were not
able to oxidize lactose and gave a negative test,
indicating the absence of Agrobacterium sp. as
a contaminant. Isolates did not absorb Congo
red dye when grown on YEMA plates. All strains
were allowed to grow on YEMA medium
enriched with bromothymol blue (BTB) (25 ug/
ml). The appearance of moist and gummy
colonies with surrounding medium was yellow
on account of acid production, which indicated
that they might be Rhizobium. Further, isolates
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Fig. 2. Lowering of the pH of the medium due to
secretion of organic acids by G8 and D5
(2012) strains in Pikovskaya broth.
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were streaked on glucose peptone agar plates
and no colonies were observed, as growth of
Rhizobia is not supported by this medium. All
four N-fixing isolates were analyzed for
measuring the reduction of acetylene via
acetylene reduction assay (ARA), as described
in Materials and Methods. Among the four
isolates, D55 showed the highest level of
nitrogenase activity, whereas MR-2 had the
least activity (Fig. 3). All N-fixing strains were
also analyzed to determine the IAA production.
Among the four strains, D55 exhibited the
highest production of IAA after 48 h of
incubation, whereas MR-2 produced the lowest
amount of IAA (Fig. 3). Of the four N-fixing
isolates screened for siderophore production on
CAS agar, three strains (D55, MR-3 and MR-1)
showed yellow-orange coloured halo around the
colonies. Alarger halo was formed around D55

BEthylene concentration (nm) B IAA conc{ ug/ml)

40
35
30
25
20

15

10

0
MR-1

Fig. 3. Indole acetic acid (IAA) production and acetylene
reduction assay of N-fixing strains isolated from
the root nodules of horsegram.

v

A 0

MR-2 MR-3
Bacterial isolates

Supplementary Figure : N-fixing strains isolated from the
root nodules showing halo around colonies resulting from
siderophore production on CAS (chrome azurol S) agar.

colonies than around MR-1 and MR-3 strains
after 24 h of incubation (Supplementary Fig.).
On the basis of nitrogenase activity, and IAA
and siderophore production, D55 was selected
as an efficient N-fixing strain for the
bacterization of horsegram seeds. Molecular
characterization revealed that D5 (2012)
(Accession No. JQ796784) resembled Bacillus
sp. (Khatri et al., 2016) and D55 resembled
Rhizobium sp. (Accession No. JQ780058).

Plant Growth Promotion

Seeds and soil treated with efficient strains D5
(2012) and D55 were evaluated for different
growth parameters and yield attributes of
horsegram. Effects of Rhizobium (T,), Bacillus
+ TCP (T,) and Bacillus (T,) with respect to
growth (root and shoot length; fresh and dry
weight; number of primary branches/plant and
nodules/plant) are summarized in Table 1 and
yield related parameters (number of pods/
plant; number of seeds/pod; pod length, seed
weight/plant and 1000-seed weight) are
provided in Table 2. The number of days
required for first flowering and maturation of
pods are presented in Table 2. Influence of
different treatments (T, T, and T,) on
chlorophyll content in leaves, nutrient
concentration in different plant parts and
protein content in seeds are given in Table 3.
Physico-chemical properties of the soil collected
from the rhizosphere of treated (T, T, and T,)
and non-treated (T,) plants are given in Table
4.

All treatments showed non-significant
differences for root length, except T,, where root
length was significantly higher than that of the
control at 30 DAS. All treatments significantly
improved shoot length; the best treatment was
T, followed by T, and T, (Table 1). There was a
significant increase (2.0-3.0 fold) in fresh and
dry weight of plants in T, T, and T, treatments
as compared with the control (Table 1). At 30
DAS, treatment T, produced the largest fresh
weight; whereas at 120 DAS fresh weight was
highest with T,. The same trend was observed
for dry weight. The plant dry weight was
increased by 206.8, 115.9 and 113.6% in T,,
T, and T, treatments, respectively, over the
control.

In all treatments, the number of branches was
significantly higher than that of the control
(Table 1). Among the treatments, T, exhibited
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Table 1. Effect of different treatments on growth characteristics of horsegram

Treatment DAS T, T, T, T, SE P 5% LSD
(N=8)
Root length (cm) 30 14.25 14.25 20.25* 14.75 0.7961 £0.05 2.34
120 34.93 49.95 24.63 25.41 12.8133 £0.05 37.7
Shoot length (cm) 30 56.40* 45.50* 41.5*% 29.40 1.3829 £0.05 4.1
120 64.61* 51.57* 50.32* 37.61 1.5291 £0.05 4.5
Fresh weight (g) 30 14.86* 12.32* 18.98* 6.99 0.8499 £0.05 2.50
120 70.90* 55.60* 57.3* 25.9 1.6049 £0.05 4.72
Dry weight (g) 30 3.150* 3.22* 3.89* 1.24 0.1633 £0.05 0.48
120 13.50* 9.50* 9.4* 4.4 0.371584 £0.05 1.1
No. of primary branches 30 8.30* 8.00* 11.3* 5.3 0.4091 £0.05 1.2
120 14.30* 15.0* 20.8* 8.3 0.610547 £0.05 1.8
No. of nodules 30 19.00* 10.1* 7.6 5.8 1.0641 £0.05 3.1

*Significant at P=0.05 level.

the largest effect and number of branches was
nearly the same in T, and T, treatments. Root
nodules were counted at the time of harvesting
(at 120 DAS). Data presented in Table 2
revealed that T, and T, treatments significantly
influenced the formation of nodules. The largest
number of nodules was produced by T, (3.5
fold higher than the control).

The fewest number of days required for first
flowering was 49.2 DAS in T,, followed by 55.5
DAS in T, and 55.7 DAS in T,. The number of
days required for first flowering was
significantly less only in treatment T, as
compared with the control (Table 2). All
treatments significantly reduced the number
of days required for first-pod ripening. First-
pod ripening duration was 76.5 DAS (T), 76.6
DAS (T,), 77.5 DAS (T,) and 92.1 DAS (T,) (Table
2). All inoculation treatments (T,, T, and T,)
improved all attributes significantly (P<0.01) in
relation to the control (Table 2). Pods per plant
were significantly higher in all treatments, but
highest number of pods was obtained with T,
whereas the number of pods was same in T,
and T,. Pod length, number of seeds per pod
and 1000 seed weight showed a similar trend
(T,>T,>T,). The values for these characters were

highest following bacterization of seeds with
Rhizobium (T,), followed by T, and T,. Data
recorded on seed weight per plant indicated that
all the treatments had a positive influence on
this trait and trend was T >T, >T,. The seed
yield increase was 105.39, 73.33 and 76.47%
inT,, T, and T,, respectively, over the control.
The highest production was obtained with T,
treatment, which was almost double to that of
the control (Table 2).

Nutrient Analyses

Physico-chemical properties of the soil are
presented in Table 4. Conductivity
significantly decreased in all treatments,
including the control, as compared with the
zero-day soil (T)). The pH, nitrogen (N) and
phosphorus (P) contents of all the soil samples
increased significantly after seed sowing.
Further, pH and concentration of nutrients
(N and P) were higher in T, T, and T,
treatments as compared with T, (control).
Nutrient status of plant parts improved as a
result of the treatment of soil and seeds with
rhizobacteria. The N and P contents of roots,
stems and leaves were significantly higher

Table 2. Effect of different treatments on yield and yield related characteristics of horsegram

Treatment T, T, 5 T, SE P 5% LSD
(N=8)
Grain weight per plant (g) 18.699* 15.780* 16066* 9.104 0.359345 £0.05 1.057
1000-seed weight (g) 28.724* 26.774* 25.998* 24.456 0.36678 £0.05 0.490
No. of seeds/pod 6.375* 6.250* 5.875* 4.875 0.166481 £0.05 0.490
Pod length (cm) 7.183* 6.708* 6.529* 5.389 0.10454 £0.05 0.307
No. of pods/plant 73.250* 65.125* 65.125* 52.750 1.32597 £0.05 3.900
DAS 1st pod maturity 76.500* 76.625* 77.500* 92.125 1.04902 £0.05 3.085
DAS for 1st flowering 49.250* 55.500 55.750 56.500 1.19647 £0.05 3.519

*Significant at P=0.05 level.
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Table 3. Physico-chemical properties of the soil collected of
rhizosphere of different treatments

Soil sample EC (ms/cm) pH N (kg/ha) P (kg/ha)

T, 0.200* 7.20* 519.3* 508.30*
T, 0.223* 6.70* 489.9*  550.93*
T, 0.430* 7.10* 489.5*  458.43*
T, 0.687* 6.76* 370.4*  329.20*
T, 1.090 6.30 263.3 310.10
SE (N=8) 0.0198466 0.0859587 4.45765 2.03327
P £0.05 £0.05 £0.05 £0.05
5% LSD 0.065 0.28 14.54 6.63

*Significant at P=0.05 level.

(P<0.01) in all treatments than those in the
control, except P concentration in stems with
T, treatment (P<0.05) (Table 3).Total protein
content in seeds significantly increased in all
three treatments. Compared with the control,
protein content in seeds increased by 31.8,
25.4 and 26.8% in treatments T,, T, and T,
respectively. Best results for nutrients and
protein content were obtained with T,
treatment (Rhizobium). There was a significant
increase (2.6 to 4.7 fold) in chlorophyll content
of all treatments over the control (Table 4).
Chlorophyll content was highest in T, and
lowest in T, treatment.

Studies exist that support the finding that seed
treatment or soil inoculation with PSB promotes
plant growth under field conditions (Jha et al,
2012; Singh et al., 2013). There are reports
where Bacillus sp. with the ability to solubilize
phosphate and act as growth promoters has
been isolated from the rhizosphere of various
plant species (Saxena et al., 2015; Bilal

Rahmounea et al, 2017; Gouda et al. 2018).
Reduction in pH, which is indicative of
acidification of the culture medium, suggested
that phosphate had been solubilized. Isolated
strain of PSB (Bacillus) produced non-volatile
lactic acid and volatile propionic acid, which
might be responsible for the solubilization of
insoluble phosphorus. Zahid et al. (2015) also
showed a drop in pH of the culture broth with
increased level of soluble orthophosphate,
which indicated the significance of organic acid
production in the solubilization process. The
PSB have been shown to excrete organic acids,
which dissolve phosphatic minerals or chelate
cationic partners of the phosphate ions and
directly release phosphorus in the soil (Singh,
2018).

The bacterization of seeds with Bacillus sp.
used in this study was capable of enhancing
plant growth, yield, chlorophyll content and
nutrient (N and P) uptake in different plant
parts and total protein content in seeds to a
great extent. Under pot culture, the positive
influence of Bacillus on plant growth suggested
that the strain was an efficient rhizosphere
colonizer and that there was a strong
relationship between root colonization, P
uptake and growth promotion. These findings
are in agreement with those of Singh et al.
(2013), who reported positive effect of PSB
(Chryseobacterium sp. PSR10) on agronomic
parameters, chlorophyll content, nitrate
reductase activity and phosphorus content of
horsegram in both sterilized and unsterilized
soils. The present study revealed that the
Bacillus sp. performed very well both in

Table 4. Effect of different treatments on nutrient concentration (120 DAS) and chlorophyll content (30 DAS) in horsegram

Treatment T, T, T, SE P 5% LSD
(N=3)

Nutrients (%)

Nitrogen

Leaves 3.72*% 3.16* 3.38* 2.98 0.0119 £0.05 0.041

Stem 3.59* 3.02* 3.16* 2.72 0.0392876 £0.05 0.13

Roots 3.08* 2.79* 2.99* 2.19 0.036119 £0.05 0.12

Phosphorus

Leaves 0.38* 0.32* 0.35* 0.25 0.0081 £0.05 0.03

Stem 0.24* 0.21 0.26* 0.18 0.061285 £0.05 0.06

Roots 0.19* 0.15* 0.20* 0.11 0.012909 £0.05 0.04

Chlorophyll (mg/g FW)

Chlorophyll a 4.72% 3.50* 3.73* 2.31 0.233482 £0.05 0.81

Chlorophyll b 5.09* 2.73* 2.82* 1.02 0.196253 £0.05 0.68

Total 4.51* 2.458 2.53* 0.94 0.0167412 £0.05 0.58

*Significant at P=0.05 level.



74 Khatri, Durgapal, Joshi and Pande

presence and absence of TCP, as evidenced
by the enhanced growth and yield of
horsegram. Improvement by T, and T,
treatments was identical for certain characters
e. g. dry weight of plant, number of pods per
plant and DAS for first flowering. Treatment
T, was better than T, in increasing number of
branches, grain weight/plant, nutrient
concentration (N and P) in plant parts,
chlorophyll content of leaves and total protein
in seeds. Number of root nodules per plant,
shoot length, 1000-seed weight, number of
seeds per pod and pod length were higher for
treatments where PSB were inoculated with
TCP (T,) than for PSB inoculation without TCP
(T,). These findings support the observations
of Jha et al. (2012), who demonstrated
improvement in growth and nutrient uptake
in mung bean after single and dual inoculation
of PSB with and without TCP in P-deficient
soils. Our results corresponded with those of
Saxena et al. (2015), who showed a significant
increase in chlorophyll content, pods per
plant, pod weight and yield of chickpea
following individual and combined inoculation
of Bacillus sp. RM-2 and Aspergillus awamori
S-36. Among all treatments, bacterization of
seeds with Bacillus (T,) showed the highest
concentration of P in stem and root samples;
in soil samples, P was the highest in T,
treatment (Bacillus+TCP). The increase in
available P might be attributable to the
activities of introduced PSB, which might have
dissolved chemically fixed inorganic phosphate
compounds. This might be attributed to
increased amount of soluble P in the soil and
to greater uptake of P by the plants.

The results of this investigation indicate that
N,-fixing bacteria positively affected all
parameters of horsegram as a two-to three-
fold increase was recorded and T, was found
to be the best treatment. This direct growth-
promotive effect has been shown to involve
plant growth regulators, such as indole-3-
acetic acid and cytokines (Reviewed in Gouda
et al., 2018, Sharma et al., 2019).
Improvement in growth (shoot length,
biomass, number of primary branches and
root nodules), yield (grain weight per plant,
1000-seed weight, number of seeds per pod
and number of pods per plant), chlorophyll
content and nutrients (N, P and total protein)
could be attributable to better colonization of

roots by Rhizobium. Namvar et al. (2011)
observed a positive influence of seed
inoculation with Rhizobium and inorganic
nitrogen fertilization on agronomic (plant
height, number of primary and secondary
branches, number of pods per plant, number
of grains per plant, grain and biological yield)
and physiological traits (chlorophyll and
protein content in grains) of chickpea. The
results of the present study are also in close
conformity with the findings of Bejandi et al.
(2012), who observed that seed inoculation of
chickpea with Rhizobium had a positive effect
on emergence percentage, plant height,
nodulation, maturity time, pods per plant,
grain yield, chlorophyll content and seed
protein. Nitrogenous compounds resulting
from N,-fixation are moved from root nodules
and translocated to the leaves where they are
catabolized and used for the biosynthesis of
chlorophyll and proteins essential for
photosynthesis (Bejandi et al., 2012). Among
all treatments, inoculation of soil and seeds
with Rhizobium exhibited the highest
concentration of N in the soil and different
plant parts, and the same treatment
influenced protein content of seeds the most.
Nitrogenase enzymes, which occur in N,-fixing
bacteria, are capable of fixing atmospheric
nitrogen. The biological fixation of nitrogen
into ammonia makes it available for synthesis
of nucleotides, DNA, RNA, amino acids and
proteins.

According to Brear et al. (2013) legumes, which
develop a symbiosis with Rhizobium, have
increased demand for iron and it is required
for the synthesis of leghemoglobin and
nitrogenase. Deficiencies in iron can affect
initiation and development of the nodule. In
this way, there is a relationship between
siderophore production and efficiency of
nitrogen fixation by rhizobia. In this study, we
observed a bigger halo around the colonies of
D55 because siderophore production
corresponded with higher nitrogenase activity
of isolate. Both strains isolated from the
rhizosphere and root nodules of horsegram can
stimulate protein accumulation in seeds of
horsegram. Our findings indicate that isolated
rhizobacteria had competitive ability to survive
and affect the growth of inoculated plants in
the presence of indigenous micro-flora in
unsterilized soil.
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CONCLUSION

The use of PGPR to improve the soil fertility
and yield of important crops is a significant
alternative to chemical fertilizers in sustainable
agricultural production. Pot experiments have
demonstrated that D5 (2012) (Bacillus) and D55
(Rhizobium) strains could be used effectively
as PGPR with legumes. The application of these
rhizobacteria proved to be highly effective in
inducing variability in almost all growth,
agronomic and physiological traits of
horsegram. To the best of our knowledge, this
is the first report on the effect of Bacillus and
Rhizobium on the overall growth of horsegram.
We have tested these strains on a non-
leguminous crop (Setaria italica) as well and
their inoculation improved overall performance
of the crop (Khatri et al., 2016). Thus, there is
much scope for the development of possible bio-
inoculants for nutrient-poor soils to enhance
production and nutritive value of crops, and
fertility of soil, especially nitrogen and
phosphorus.
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] ABSTRACT ]

To perpetuate the quality of the food in order to attain the paramount boon and sustenance values there are
various food preservation techniques. Some of the main targets of food preservation are to produce value-added food
products, to improve food variation in the diet and to improve agriculture planning. The primary reason of food spoilage
is due to the broad range of biochemical and chemical reactions. There are some conventional and fundamental
techniques of food preservation like chilling, drying, pasteurization and freezing in order to slow down or hamper the
chemical reactions and deterioration of food products by microbes. In the past years, such techniques to encounter food
spoilage have deliberately transformed to multidisciplinary science. Some advanced technologies such as high-
pressure technology, hurdle technology and irradiation are broadly used to preserve food products. This review focuses
mainly on the methods, applications of various food preservation methods and have illustrated several chemical,
physical and microbial aspects that are responsible for spoilage of food items. In this review, we have encountered the
challenges of food preservation that are faced by the food industry and have mentioned few advanced techniques based
onsuch challenges.

Keywords : food preservation, freezing, pasteurization, pickling, canning, sugaring, vacuum packing

Introduction

Foods are essential components that are consumed
for nutritious means. The origin of foods is primarily
from the plants or animals and it comprises of moisture,
carbohydrate, lipid, minerals, protein and organic
components. The deterioration of food is mainly due to
physical, chemical and microbial actions. The texture,
color, edibility and nutritional values of foods are
vulnerable to spoilage (Rahman MS, 2007). It is
necessary to preserve food products in order to maintain
the quality of the food for a longer duration. Food
preservation is generally defined as the techniques or
processes initiated to retain external and internal aspects
that may lead to food spoilage. The prime aim of food
preservation is to enhance the shelf life of the food

products by preserving the texture, color, flavor and its
nutritional values.

The background of food preservation during the
ancient times when the primordial group of mankind
acknowledged the need of preserving the food items after
the hunt of an animal, that was not adept to consume at a
time. The first and foremost step during the ancient times
was to learn and enhance the techniques of food
preservation to increase the shelf life of the food. The
primary techniques for preserving food products used by
mankind from various cultures are mostly the same
(Nummer BA, 2002). Traditional methods of food
preservation include freezing, canning, refrigeration,
pickling, sugaring, fermentation, chilling, drying,
pasteurization, whereas modern methods of preserving
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food products are freeze-drying, vacuum packing,
pasteurization and pascalization. In the interdisciplinary
science, the technology or methods for food preservation
has been updated to new techniques namely hurdle
technology, irradiation and high-pressure technology
(Blum D., 2012 and Freedman D. H., 2011). The food
preservation process comprises of growing, harvesting,
processing, packaging and distributing of food items.
Therefore, an advanced techniques would be beneficial
for preserving food products during the processing and
production phases.

Food preservation process is to control or improve
the quality of the food by inhibiting the growth of
microbes that causes food borne diseases, to evade
rancidity (oxidation of fats) and to sustain the nutritional
values, flavor, color and texture of the food (Sancho-
Madriz M. F., 2003 and Lianou A., et al., 2016). The
microbes, enzymes and chemicals found in the food
mainly leads to the deterioration of the food items.
During the transportation of the organic food and food
products from one location to another often causes
spoilage of food, reduces morphological attraction and

Technologists, Food
Processing and
Preservation Industry
Management, Traders and
Consumers

Mechanism and
Commercial Aspect

decreases the nutritional benefits of the food. Hence, it is
necessary to focus on preserving the food for a longer
duration, and also to maintain the color, texture, stability,
taste and morphological attraction (Sharif, ZIM et al.,
2017).

In conventional method, the microbes are wiped
out or killed by boiling the food and to reduce the water
content, sugar is added to the food product to inhibit re-
growth of microbes, and the food is sealed in a air tight
container to avoid contamination. The International
Agency for Research on Cancer accredited by the WHO
(2015) announced that the use of salt, fermentation,
smoking and curing in processed meat forms carcinogens
inthe meat.

Several conventional and modern techniques for
preserving food have been illustrated in this review that
are considered to lower food poisoning and other diseases
(Fig. 1). In the present time, food preservation plays an
important role in fulfilling the shelf life of food products
and in some developing countries food preserved are
often obtained during shortage if food.

Based on Shelf Life

- Classification of an
Foods

Based on Functions
and Nutrients

Based on Extent and
Purpose of Processing

1

Physical Spoilage

| Food Spoflage "
Mechanism

1

Microbial Spoilage

of
Food Processing and
Preservation

-4 Chemical Spoilage

Physical Processing

Food Preserving

=1 and Processing == Biological Processing
Methods
Global Market | & chemical Processing
=1 Analysis of

Preserved Food

Fig. 1: Flow chart of commercial aspects of food processing and preservation (Amit et al., 2017)
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Classification of foods
Foods are widely classified based on the shelf life,

nutrient value, processing and functions.

1. Based on shelflife
Food deterioration is a natural occurring process in

which the food product slowly loses its texture, color,

flavor, edibility and nutrient values. Consuming spoilage
foods often leads to health illness, and in some cases it
may cause death. Based on the shelf life, food products
are categorized as perishable, semi-perishable and non-

perishable (Doyle MP, 2009).

i. Perishable foods: The shelf life of the food items
vary between days to around three weeks. For
examples: meats, eggs, milk and dairy products,
sea-foods.

ii. Semi-perishable foods: The shelf life of such
foods have a longer duration for about six months.
For examples: cheeses, potatoes.

ili.  Non-perishable foods: Foods classified under
non-perishable category have an infinite shelf life
such as processed foods. These types of food
products can be kept for several years. For
example: Nuts, canned fruits, dry beans,
mayonnaise, peanut butter.

2. Based on nutrient values
On the basis of the nutritional values, foods can be

categorized into :

. Proteinrich foods.

ii. Carbohydrate rich foods.

ili.  Minerals and vitamin rich foods.

iv.  Fatrichfoods.

To sustain the food products, it is necessary to
enhance the preservation techniques for prolonged use of
the food and also in concern to the commercial supply.
Various conventional preservation methods are available
such as drying (to reduce the moisture content), foods
stored in vinegar (food items stored under acidic
conditions inhibits the microbial growth). In some cases,
due to improper preservation of food products, millions
of vegetables and fruits undergoes deterioration and are
not available for consumption during the off season. In
concern to this, even meat and fish are preserved also
known as processed foods

Microorganisms such as bacteria, yeasts and fungi
causes food spoilage making it unhealthy for
consumption. The primary reasons of deterioration of
food because of the chemical and physical changes in the

food products are:

1. Presence of microbes like bacteria, moulds, and
yeats.

2. The enzymatic process that naturally appear in the
food items.

There are also some non-enzymatic reactions that
occurs in the food such as mechanical injury (rodents and
insects) and oxidation process. To improve food security
and availability of food various food preservation
methods are used over the years.

Significance of food preservation

Boost the shelflife of the food.

Availability and consumption of seasonal foods.
Stability in the cost of the food items.

Enhances the quality of the food.

Maintains the flavor and texture of the food.

Stores the nutritious values present in the food.

NV AW -

Maintains the original food color.

During the preservation process, a preservative
agentis required such as sugar, salt, vinegar.
Fundamental of food preservation

1. Interruption of microbial decomposition

I By evading microbes in order to prevent
contamination in the food.

ii. Elimination of microbes from the food through
membrane filtration.

iii.  Blockage of microorganisms activity through
dehydration, refrigeration, chemical preservative

agents.
iv.  Killing the microbes through boiling or irradiation.
2. Detention of self decomposition food product
I. Inactivation of the enzyme activity (blanching).
ii. Preventing the chemical reactions such as
antioxidant activity.

Few points based on the research about food
preservation

Roman et al., (2009) reported about advanced
technologies of food preservation that comprises of pulse
electric field processing, high pressure processing, cool
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plasma, UV light processing, and thermal processing.
Malhotra et al., (2015) reported about antimicrobial
packaging of food products that included technologies
related to packaging and antimicrobial applications.
Sadat Kamal Amit et al. (2017) mentioned about the

mechanism and commercial conditions of food
processing and preservation. Harry E. Goresline (1959)
studied about microbes that were present in the food and
also reported about certainty of storage food. Sharif et al
(2017) reviewed about the longevity of the preserved
food.

Chemical
Chemical Preservatives
Processing
pH Controlling
Biological .
e : Fermentation
Processing

Classfication

— Pasteurizing

High Temperature
={ Short Time (HTST)
Concept

Sterilization

Low Temperature
= Long Time (LTLT)
Concept

-4 Hurdle Technology

— Retorting

Thermal Processingj

Aseptic Processing

Physical Processingj=

Non-thermal
Processing

Semu-ase_pt\c — Freezing
Processing
{ Cold Treatment Refrigeration
— Drying — Chilling
— Irradiation
|| Ultraviolet
Radiation

Fig. 2: Flow chart of classification of food preservation (Ohlsson T., 2002, Karel M., 2003 and Drake MA et al., 2008).

Methods of Food Preservation

These are the procedure that are used to prevent
food from spoilage and can increase the shelf life. Fig. 2
shows different methods of food production that are

discussed below:
1. Drying
Drying is the one of the effective methods for

preserving food. During the drying process, the moisture

Vol. 7 % Issue 28 % October to December 2020 | SHODH SARITA @

QUARTERLY BI-LINGUAL RESEARCH JOURNAL




content in the food is reduced thus preventing the
development of the microbes. Both wind and sun are used
for drying and applications like Freeze drying, spray
drying, household broiler are used. Natural occurring
fruits such as apricots, grapes, apples are few foods the
are preserved using the drying technique.
2. Freezing

In this method, the food is stored for a long period
and temperatures vary between -10°C to -80°C. During
the freezing period, most microbes cannot survive, but in
case any microbe that survived could not multiply. Food
products in such conditions are required to heat above 75
°C. In most countries, food preserved by freezing
technique is usually for long term storage. Some
processed foods namely waffles made from potatoes are
stored in freezer but the potato tubers (raw material) are
keptina cold roombetween 0°C to 10°C.
3. Smoking

Smoke acts as an antimicrobial and cancer
preventing agent and usually fishes and meats are smoked
and then consumed. Some smoking methods includes
cold smoking, hot smoking, smoke preparing and smoke
cooking.
4. Pickling and salting

These are called food preservation methods,
salting which is also called curing that eliminates
dampness from nourishments like meat it draws moisture
from meat through osmosis. Pickling is a food
preservation method for edible antimicrobial liquid, there
are two types of pickling chemical pickling and
fermentation pickling. During pickling food is protected
in brackish water (with salt arrangement) or marinated in
vinegar (with acidic corrosive) and in Asia, oil is used to
protect nourishments. Salt executes and restrains
development of microorganisms at fixation rate of 20%.
Compound pickling and aging pickling are different
strategies for pickling. For expanding timespan of
usability in business pickles sodium benzoate or EDTA
(Ethylenediaminetetraacetic acid) is added.
5. Sugaring

It is a process of dehydrating food (desiccating)
then pack it with pure sugar. Sugar is utilized in syrup
structure to save natural products or in solidified

structure. Another utilization is for coated organic
product that gets shallow covering of sugar syrup. The
fruits or food material to be preserved are cooked in liquid
sugar or raw sugar until being crystallized and the
resultant food is dried and preserved. Sugar is similarly
utilized with liquor to safeguard extravagance
nourishments like organic product in cognac (kind of
brandy).

6. Canning and packaging

Canning and packaging imply fixing prepared
food in sterile jugs and jars. The compartment is bubbled
and these slaughters or debilitates microorganisms.
Nourishments are cooked for different lengths or time.
Once the cane or bottle is opened the food can again be
deteriorated or spoiled.

7. Pulsed Electric Field Processing

Pulsed Electric Field Processing is another method
for food preservation in which short pulses of electricity
is used for inactivating microorganisms and have the
tendency to cause vey less damaging effect on food
quality and provides high quality food to consumers. This
technology find to be more superior than traditional
thermal methods as it reduces harmful changes in
properties of food.

8. High Pressure Food Preservation

High pressure food protection is a strategy that
squeezes nourishments inside a vessel by applying
70,000 pounds for each square inch or a greater amount of
weight. This incapacitates microorganisms and forestalls
deterioration; however, food holds its appearance,
surface, and flavor.

CHALLENGES

Food processing industries are facing various
challenges which are as follows:
Insufficient Infrastructure Facilities :

As per the review the insufficient infrastructure
that is that the biggest block in increasing the food process
industry, including investment and exports i.e. long and
disjointed offer chain, inadequate cold storage and
repositing facilities and transportation. It lacks modern
supplying infrastructure includes supplying parks,
integrated cold chain, last mile connectivity, dependence
on road over rail, tailored transportation, RFIDs and
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barcoding as a technical enhancement and government
support which is much needed.
Absence of policy and laws on food processing sector :
There is no comprehensive national level policy on
food processing which contains tax breaks for this sector
and can adopt several measures in terms of promotion,
legislation. The review shows this is the second most
important issue hampering Industry's growth. Food
industry in India is ruled by different acts instead of one
comprehensive act at state level as well as central level
this led to illogicality and discrepancy in food sector
regulation. The review identified food safety laws is the
third important factor hindering food Industry's growth.
Lack of training in the food processing workplace :
According to survey done by FICCI it is showed
that the lack of adequately trained employees and staff
impacting the Indian food business because they did not
match the specific skills required for a particular task in
the food processing industry which result to low rates of
production, low quality food products.
Top Challenges that are faced by the food processing

industries :

o Insufficient infrastructural facilities

o Comprehensive national level policy on food
processing sector

o Food safety Laws

o Discrepancy in central and state policies

o Accessibility of skilled manpower

Apart from the above major challenges hindering
the growth of food industries, the respondents also
identified constraints in raw material production,
taxation, access to credit, processing plants with outdated
technologies, lack of applied research etc. as other major
challenges for the growth of food processing industries.
Conclusion

Since the center Ages, process of food preservation
is applied all around the world. It is believed by ancient
people thatif any dirty garments are left in an exceedingly
corner, there is a possibility for the growth of rats therein
place. In these times, individuals failed to knew
concerning germs or microorganism for particular
disease caused by food. Today, germs and microorganism
area unit wide referred to as unsafe and hugely risky.

Individuals are highly dependent on refrigerators and

freezers in our day to day life. Various ancient ways were

defined to preserve meats, fruits, and vegetables for a

protracted time, and these are the process to keep them off

from microorganism. Once experiencing the processes of

food preservation, it absolutely was discovered that it's a

fun, enjoyable, and funky method. It absolutely was

learned that specific or acceptable utensils and cookery

"machines" might improve food quality and period by

many procedures.

There is a significant change in food processing
industries over the past few years. Along with this, food
packaging is equally important for keeping the food fresh
and suitable for eating. Primarily industries faces various
problems during food processing but they overcome
through numerous outstanding approaches by following
proper laws and orders.

If the suitable instrumentality is employed, the
outcomes will also be in purest form and can be utilized
by consumer without any health problems. Food
preservation is essentially the appliance of sanitation,
hygiene, cleanliness within the food to avoid its
contamination with microorganism. By non-time
overwhelming and easy steps, one can enrich the flavour
of foods, maintain them clean, and build them last longer.
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The knockdown of the corona virus shook the global economy, due to which developed countries as

well as developing countries could not escape from being affected. Covering the intensity of this

:demic, it has l:zecn namec! the global e;:jidem Ic. Strict steps were taken in its prevention measures
qot only in foreign countries but alsoim India. To prevent it from spreading, the strategy of
ockdown was adopted by all the countries, d‘ue to which people no need to get out of their home
l t the essential services. It was the beginning of year 2020 when deadly virus spread all over the
st d badly affected to the world economy and education system is also one of the parts of this
Fmrld & :ous decision were taken by the government in India to prevent the spread of this death-
ma'd’ v?:lus in the students, as well as to keep the study of this students going on uninterruptedly.
o % of education introduced various online programme for the all level students namely; E-
mmtmsﬂgp G.pathsala, Diksha, NROER, Swayam Swayam prabha etc. Thl? Uttarakhand
- = de a concerted effort to run online classes and all colleges, universities were

= ma |
o wdmected ?‘n: ;132 In the state, an attempt was made to teach classes to students through various
Pl ; ' which the main tools are; Google class room, Google meet, Zoom app,

Youtube,Facebook and Mail etc.

i

k.

. medium and mobile apps, in
l-'_t_ty “ mwebex app' Whﬂtsapp:
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A : inital district
SR dents enrolled in Government colleges of the Nainita
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- [sN. [NAME STUDENTS
e - | 3.58
' [i [ MBPG COLLEGE,HALDWANI 10517 22
12 1 GOVT GIRLS P.G.COLLEGE .HALDWANI : 5.08
5. [1BS GOVT. DEGREE COLLEGE HALDUCHOR | 1172 129
|4 [ GOVT.DEGREE COLLEGE , BETALGHAT | 153 0.78
5. | GOVT,DEGREE COLLEGE , DOSHAPANI - 0.93
. |GOVT.DEGREE COLLEGE ,KOTABAGH - 122.56
| GOVT.P.G.COLLEGE, RAMNAGR | 4428 o
_ | GOVT DEGREE COLLEGE,MALDHANCHAUR | 307 =
GOVT.DEGREE COLLEGE.PATLOT 1 27] 0.85
JOVT DEGREE COLLEGES KICCHA 100,00
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~sSN 4 any experience about online learning before this?
B Y T s easiest mode of learning online or offline?
R roblem you faced during online learning?
;i ¥ 1w much distance you covered to reach your college?
» ng much you spend last year on copies and pen during offline learning?
h 7 : f transport usually by used to reach the college?
. 5 Whi h means © po y by 2
\‘ T AND pISCUSSION
\ RES | collected samples were 252 1n number out of 350. Total number of questionnaire 350
} The od to the students for sample collection but only 252 students gave their responses rest
\ dhmwt e TESPONSE- To examine the experiences and responses of the students concerning online
\  didn’t Bﬂ:n 4 to find out the answers 1o stated research questions, the findings are presented in the
| leam®B % les;
' follomr%ga;:lzl satisfaction level of the students with online learning during COVID 19
e = e Gender Total Gender wise | Percentage  of | Total
variable distribution Gender wise | Percentage
| distribution
b it Male 130 44 33.85 | 51.58
Satisfied e 36 66.15 Buioc:
[ Male 109 66 60.55 432
Unsatisficd Female 43 39.45 l -
Male 13 8 61.53 5.16
Not clear Female 5 38.47 1 I
e h 252 100.00 |
“Sources: Primary data . e | |
Table 4 the analysis of response received at the level of satisfaction of online learning from
o ! sis clears that a large group 51.58 is satisfied with online leaming, but

as been done. Analy _
students 43.56 is also unsatisfied, poor connectivity, lack of group

it cannot be ignored that a large group ' _ ou
reading, lack of interaction and lack of smart phones can also be attributed to this. :I‘herefure, it is
clear from the analysis that the trend of students has increased towards online learning, but due to
~ yarious problems, most students are also deprived. . ‘ -
~ Table 5 Application of learning used by the stt;}ients for online leamm% during COVID 19
BOEN, - Learning with ercentage
~ [1___|Google meet 34 13.49

19 7.55

2 | Google classroom

23 9.13
e - 66 26.19
| Youtube ; 59 23.41
(7 | Zoom 214 5 oo 20.23
B Yol 252 100.00
ces: Primary data
ails of the main applications used for online learning in Covid 19 are given in Table 5. From
has been mainly based on WhatsApp, YouTube and

ove analysis it appears that online learning
er apps have not been very popular in it.

able 6 Medium used used by the students for

Used for online learning [N Percentag

e
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Table 6 anal .“ —
ysis the mediume WA g S
lﬂw"t:m pPhones haye beenn::,:nd by students for online learning, 1t cle
HM ¢ mll‘t phOHO, thﬂ' m.lmbc y most Gfthﬂ ’tﬂdmh fﬂr oﬂ"ﬂﬂ Ieaﬂﬂng ﬁhffﬂm- thﬁ aho
the laptop for this, F of users of the normal phone is more ang 17 ‘ch e

544,
P€reent StE? Per:;

T‘ble 7 Tim , G de
w Times spend by th: :t::t by the Students for online learning during COVIDp nh"‘t
e -3hrs 3 hrs L.
A —— &l

above
58 " 1S 15

M
e ——— g

Table 7 show i 39 _
3 hrs for onllnset:‘:a:::;:: spg?t by the students in online learning and 132 out nfzsjzzaﬁ
¢ online learning lfﬂ";’c a sttlldents spend less than 1 hrs and 39 students had spent mni ";"ngzm
i students have Spent more tlm:ainyﬁlsrthls tabl_c on thc' basis of gender, then it is Clear thata?: hry
- Sources: Primary data ontine learning than in male. e
ﬂ Table 8 Exper ience of online learning by the students before COVID 19
3 m_ Experience - __ [ Total
vt
AN _+ i oo 118
MR 134 :
| 42 [210 252 |
- Sources: Primary data ' g o

ﬂcBofope world pandemic, online learning was not very familiar amongst the students but after
| ‘outbreak of covid 19 offline learning shifted to the online learning. Table 8
IR

. e £N ; : - iS related the EJ'(pericncgs
- of the students with online learning. 42 students accepted that they are

- Selllh : still engage with online |
‘E;.; learning before covid 19, but 210 students have never done online learning. It is clear that online

ﬁ; lummg was the new experience for most students and they were enlightened.

'R

= Table 9 Easiest mode of learning

the

*’Jfﬁl Gender 5
Si1 | Male “
{2 | Female 8

‘Sources: Primary data _ .
Table 9 expressed the alternative option bct.ween the online learning and offline learning. Largest
LT Qfm respondents gave their opinion in the support of online learning, but 116 students out

B the online learning, causes might be poor connectivit dl ' tion.
s DOt SUPPO 2o Table 10 Problems faced while s

s : online learning e
. -u Connectivity Technical | Difficult o
i | understand without
chalk and board ol
e . _ 65 118
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t“‘ "ﬁr by the students with online learning . It is clear from the
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e and plane area. In th:}:ﬂi!l m: of the Nainital district
from the their home, ause igl:ler education institutions are not established nearby. Thi
ﬂlﬂ‘:'b clarifies how much online learning has affected the economics of students, because ofmﬂ:
study that almost all students go to college and did come back home were expenses in the form of
_ 6fm3portation and petrol, but due to online learning, they got saved. It is clear from the
Wm_ alysis that 107 students reach college by covering at least 10 km distance from their home.

_ lysis also clear that npline learning put positive impact on the environment because
MI :n-ed qy:hicle didn’t run during this time . v o
fuel Table 12 Expenditure per month on stationary while offline learning

. - Rs.0-100 | Rs.100-200 [ Rs.200- Jnssoo and Above | Total
SN. | 300
, 87 25 4 2 118
Male -
e L 1D 26 6 1 £
s | 188 51 10 3 252
Soﬂfces.' Primary data

Tﬁc purpose of this question was how much students have saved as stationery in online learning. The

alysis of table 12 shows that the expenditure of most students was below 100 rupees and the
:pendittll‘# of some students was above 200 rupees. If we look at the other side of this, it is clear
that most parents have to purchase smart phones for their children, which had a higher cost along
with this, the cost of their recharge is also increased. Lowes demand of stationary also put positive
impact on the environment because decreasing demand saved tree and locked factories , hence in the
fsaving tree and closed factories stopped carbon dioxide and environment benefited .

P Table 13 Means of transport used by students to reach college while offline learning |
Bus Share taxi/max | Own car Two wheelers | walk | Total

B 23 42 J 20 28 118

B 27 47 1 17 P 134

50 89 6 37 70 | 252

Sources: Primary data

Ak
g

Mt

13 shows that only 70 students out of 252 students come on foot to come to the college, which
R i 27.77 percent. Whereas 72.23 students need some means to come to college. It is clear _from
" this that due to online learning, the students have saved the expenditure on these resources, but if we
. talk about other effects, so many such people became unemployed which were based on these, in
_"{ﬁﬁk@lm_ws,c- rikshaw and autorikhsaw etc. were the main ones. As mentioned earlier, online
~ Jearning was encouraged due to lockdown and the vehicle either did not move and if it did, did not
mit much less than normal, due to which the carbon dioxide was not emitted which has a favorable
L g s - o X -
n the environment.
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1e beginning of 2020, the impact of this global pandemic had hit the whole world, which led
cor “ of work from home, by the way, this concept is not new, in foreign
§ and multinational companies, and it is already exists. The study attempts to measure
isfaction, and it is clear from the above analysis that most students are enjoying online
'- : ents get to learn new ways of learning and the same, and on the:P, the carriage
qgv »s the economic feast. The same where there is a positive impact on one

3 negative impact. In the above analysis, it is clear that a large group of students is
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- not satisfied. Students have also faced a lot of problems during online ,ea;?’"o..z I
cconnectivity, lack of smartphone, inability of the phone to do it, lack of je.. & Out urb"'n
of online learning has been beneficial for the students of plane and urbay - <N etc.
was not much for the students of hill and rural areas, mainly due to poor n:‘?' but theE'"
lack of mobile phone, not being able to use the phone, not understanding the Ork, lacy o?"
all the applications in english, etc. As mentioned earlier, online learning wzplmi“"aq:'
lockdown and the vehicle either did not move and if it did, did not emit mych k;ncowi
- to which the carbon dioxide was not emitted which has a favorable impact on the m:!m "llrm;I
If we look at the impact of online learning on other people which is based o .. "Men
T34 comes to the fact that its negative economic impact on those people, who were bﬂscd“hi
rickshaw, auto rickshaw, electronic rickshaw, stationery shop keeper, tea canteen e oy
So it can be said in conclusion that online learning is being enjoyed by a large sectio of
but there is also a group of students who are facing different problems and are not ). to%
advantage of online learning. k.

SUGGESTION

The most important requirement for online learning is to fix the network and solve the Problen
network in rural and hill area, along with this; subsidy should be given to smartphones/table; .
students. To simplify online learning for everyone, the price of data should be reduce a5 s, ;Ofu:
even a normal student could use it. Now as the situation is becoming normal, it can be b"-ﬂtﬁcia]k
do both online learning and offline learning.
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FOREIGN DIRECT INVESTMENT: IT’S IMPACT & SIGNIFICANCE ON ECONOM]C :
GROWTH IN INDIA

Dr. Dinesh Chandra, Assistant Professor, Department of Commerce, Govt. P.G. College Ranikhe
Almora, Uttarakhand, India, 263645 b
Dr. Basant Negi, Assistant Professor, Department of Commerce, Govt. P.G. College Ranikh ot
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Abstract
The FDI inflow to India registered a growth of around 2.6% of its national GDP for fisca] year 2019-

20. With strategic FDI policy changes, India has received an exciting corpus of foreign direct
investment in the recent past. Even spreading the Covid-19 pandemic when more or less most of the
world's economies were suffering as restrictions had to be imposed on various economic activities,
such as a halt in civil aviation, a stalled international supply chain, factory shutdowns, physical
movement restrictions, and so on and so forth in most countries worldwide. It has also had a very bad
effect on FDI. The share of the world's most successful foreign investment countries (USA, Japan,
Germany, UK, France, etc.) has also decreased due to the Covid-19 pandemic. According to a UN,
UNCTAD Report ‘Investment Trend Monitor’ Jan. 2021, the Global FDI in 2020 fell by 41%. The
drop was concentrated in developed countries, where it fell by 69%. At the same time, FDI inflows
to India reached a historic high, with the highest ever total FDI inflow of US $81.72 billion during
FY2020-21. FDI inflow is often recognised as an important component of economic growth,
particularly for developing economies. To cater to the financial requirements for sectoral growth n
India, FDI guidelines have been revised and liberalized. Thus, the study has attempted to examine
the impact of FDI on the economic growth of India. Because investment is a major component for
economic growth. Through this study it has been attempted to correlate FDI with three important
components: GDP, Consumer Price Index (CPI) or inflation rate, and Foreign Exchange Rate.
Multiple regression analysis techniques were used to analyse the data, and the study reveals it has a

positive impact on economic growth,
Keywords: FDI, FDI Policy, Economic Growth, Multiple Regression Model, FDI analysis.

Introduction
Foreign Direct Investment is an important monetary source for economic development in India (FDI

India, 2021). It is allowed for most of the activities of different sectors, but, a few sectors, like
atomic energy, lottery business, Chit funds, Nidhi companies, railway operations etc. are the cases
where overseas investment is prohibited. According to the consolidated FDI Policy of India for 2020,
a non-resident can invest under the provisions stipulated in the policy document only in those sectors
which are not prohibited; either through ‘Direct Route', also called *Automatic Route’ or lh“"_‘gh
jGovemment Route', whatever the case may be. The term "Automatic Route" refers to when foreign
investors are no longer required to take approval for investment up to a specified limit for the sector
or activity from the concerned ministries or Foreign Investment Promotion Board (FIPB)
Govmept of India. Non-resident investors can invest directly in India, either on their own o
through Jomnt ventures in virtually all the sectors as per FDI policy terms, except in a very small bist
of activities wherein foreign investment is prohibited. The most important change in India’s FDI
policy n 2020 is that "an entity of a country that shares its land border with India or an investor Who
Is a citizen of such country may only invest through the Government Route." However, thesé
restrictions were already in action for Pakistan and Bangladesh. .

Recently, FI?I has proved a big game-changer. Thus, it has now been recognized as a crucial dnv ™
of economic  growth. Increased employment opportunities, increased export OPPOmmjucs'
competitive market, human resource development, and so on are some of the major advantages that
an FD.I recipient country enjoys. Since the inception of the New Economic Policy in 1991, 1 ¢
liberalized business environment has consistently worked to make India an investor-friendly nato"
and project to a position of one of the fastest-growing economies in the world (FDI India, 2021)- DI
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suring benefits in several ways; along with capital investment and
3), it is capable of improving the host coumry‘s‘compom':nl of
d ount Balance (Rahman, 2016). FDI plays a crucial role in the
economic growth of the recipient country through the mobilization of resources as it increases
emploment Opportunities in the competitive global economy. Today, besides the developing
countries, the developed natj

: ons have embarked on economic strategies to attract the FDI inflow, as
Sustainable Developmental Goal

: , S (SDG) can be achieved. The USA ranks first with a $246 Billion
FDI mﬂow: in 2019 among the world's top 20 host economies (UNCATD. World Investment Report
2020). India is one of the most a

( ppealing countries in South Asia for foreign investment. India has
been ranked (9th in terms of

| raj : FDI inflow for 2019 by UNCTAD) among the top attractive
destinations for inbound investments globall

. y. Host countries are taking different initiatives to
promote the FDI inflow and set up an FDI friendly environment. Today, FDI is considered an
essential tool for the growth of less developed economies in global business. To encompass the
i%‘;i;‘gc of domestic capital required for economic progress, FDI is the best-suited way (Ibrahim,

According to a UN report, during the FY 2019-20, the
brought down global FDI by 41% whereas, FDI inflow
Investment Report 2020). As per the Balance of Pa
Manual, Sixth Edition (BPM6) of the Interational Monetary Fund (IMF), Foreign Direct Investment
(FDI) is a “category of cross-border investment associated with a resident in one economy having
control or a significant degr

ee of influence on the management of an enterprise that is resident in
another economy.’ Further, in the case of FDI, the investor's purpose is to gain an effective voice in
the management of the enterprise (RBI).

is a non-debt financial resource eq
technology transfer (Shukla, 201
Balance of Payment capital acc

spread of the COVID-19 pandemic has
to India registered an increase of 13% (World
yments and International Investment Position

India’s Business Environment and International Alliances

India is an emerging economy and the largest democracy in the world. It is the 5th largest economy
in the world based on GDP (US $3.05 trillion) and third-largest by Purchasing Power Parity (PPP).
Besides, it is the second most populated country with a dependency ratio of 48.26% to 15-64 years of
working age (2021 estimate) (according to UN DESA Population Division). In India too there is a
mixed economy, the coexistence of features of both socialisms as well as capitalism in most of the
economic activities work together for economic development. The New Economic Policy came into
force in 1991 to get the Indian economy reformed. As a result, the economic outk?ok has changed
from agriculturally-based to a manufacturing-based cconomy (Burange & Ranadive, 2012). This
economic transformation from an agriculture base to industrial dominance has created increased
employment opportunities through mass produclio:_a. It has a reasonably favourable pro—busmegs
environment aiming to attract multinational companies (MNCs) (Ramachandran, 2000). Nowr India
is the 18th largest exporting economy in the world (FDI India, '2021). Internationally, India is a
member of many economic and social forums as one of the founding members pf the UN, ADB, G-
20, BRICKS, etc., are known as the locus of the world's develoged and emerging r:anqns. Besides,
regionally, it is a member of SAARC, BIMSTEC, etc. Thus, India has pursued the ‘Neighbourhood
First Polit;y’ as well as the ‘Look East Policy’ to mfamlam a l}ettet glqbal strategic rclatlo:?shlp.
Furthermore, India is a country that has good international relations and is known for peace in the
world. i Gx

s g i of literature that a solid infrastructural base and
It has been hlghllght;dc:l:s'gurillla;:“é z;i;ezthcr- Because infrastructure is a foundation stone on
economic gro\.vth are n ¢ ivities of any economy rely. India is a country of unity in diversity.
which the entire economic activities ional, environmental, and many others. The second highly
The diversity may be social, economic, i d f;om coastal areas to the high mountains of the trans-
populated nation, India, geog'l‘ﬂpl?lcally sprea ted in its Small and Medium Enterprises (MSMEs). It
Himalaya. The Indian economy is deeply roo ed and in some cases even unorganized too. India is a
comprises of organized as well as scml-ﬂfga“gst_ls:;S) in Asia. According to a World Bank report,
country that has the oldest stock exchanges (t rs (FDI India, 2021), India’s large domestic consumer
BSE ranks eighth in protecting minority Invesio

Copyright @ 2021 Authors
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base, focused rural development, increased government expenditure op So6iy 'Ctober 0
development, improved Law and Order, an educated populace, motivated Infy

organized and unorganized industrial setups, good international relations, a sound Istence ¢
% . T,

system, a progressive private sector, natural resource wealth, and a diverse culturg] ance

altogether take India ahead in the journey of self-reliance. hefltage

According to the World Bank released the Doing Business Report (DBR), 2020
2019. India ranks 63 among 190 countries (77 in the DBR 2019) and has improved itg ranking f;

third consecutive year (India, 2021). Furthermore, for host countries to receive increasedgfor.lhe
investment, several other factors, in addition to an investment-friendly environment, are Oreign
important, such as bilateral relations with the top investing countries, host countries' pz(}:;?lly
stability, foreign diplomacy, the role of foreign embassies, international treaties, status of the Lawcz
Order, socio-economic status (as literacy ratio, sex ratio, living standard, etc.). FDI trends suppl
pivotal information for policymakers, particularly in developing economies, Y

Sl A are Where developmep
prospects are often tied to inflows of foreign investment (Vujanovica, Casellab, & Bolwijn, 2021),

on 24th Octhcr

Objectives of the Study
The study was undertaken to accomplish twin objectives-
i. To analyse the FDI inflow in different activities and sectors with respect to investing
countries, and corpus of receipt over the period.
ii. To examine the impact of FDI on economic growth in India.

Review of Literature

So many studies have been conducted concerning FDI and Economic Growth, nationally and
internationally. Some of the studies have been reviewed as below.

Abbas, Akbar, Nasir, Ullah (2011), investigates the impact of FDI on the GDP of SAARC countries.
They examined time-series data (2001-2010) and developed a multivariable regression model to test
the significance. In the case of all SAARC countries, except the Maldives, it showed a positive
relationship between foreign direct investment and GDP, while consumer price index (inflation) and
GDP had a negative relation.

Ibrahim & Muthusamy (2014), FDI plays a crucial role in developing economies. With the help of an
increasing trend of FDI inflows, India’s exports have increased every year. It indicates that as EDI
inflow to a country keeps on growing, exports will also increase. Besides, FDI has a close relation
with GDP, The data analysis reveals that when the FDI growth rate was highest in 2@6'07
(159.12%), the Indian GDP growth rate was also high (16.60%) simultaneously. It is also evident
that with the increasing trend of the inflow of FDI, the reserve for foreign exchange has also been
raised. With the accumulation of foreign reserves by way of exporting goods and services thrqugh a8
increasing FDI inflow, India would be able to manage its current account deficit. In conclusion, ‘het
study suggests that we should encourage industries to attract and welcome more foreign investme?
to fulfil the optimum economic developmental goals. o
Sarbu & Carp (2015), in their study found that FDI had a positive effect on the economic gr0 e
Romania for the period of analysis from 2000-2013. Due to financial and economic libcrahsam“i 2
role of FDI has changed significantly in the past few decades. Although the impact of FDt o
emerging economies may differ from one country to another, it will depend on vanous facto
including economic conditions and the perception attributed to FDI in strategic develo?me“wr
planning. Vyas, Abhishek Vijaykumar (2015), found that Mauritius has emerged as the top m"F; 5
country in India, owing to India's Double Taxation Avoidance Agreement (DTAA) with Maurt

as well as the fact that most foreign countries prefer to invest in the service sector. . prough
Zafar, Hmedat, & Ahmed (2017), in their work, have articulated that financial integration Lnter
FDI has played a very important role in the economic growth of the host countries. T "n“.’th s
with global competition, most of the Asian Countries welcomed FDI, probably India W! ed
conservative approach was found latecomer to join the FDI. The government of India has al 1010
the policies of FDI from time to time so that, through bringing other activities having pote™

ors
Page |3 .
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the net of FDI, sustainable development can be achieved. According to the study, FDI has a positive

relationship with economic growth. The policy changes have been thorou_ghiy 1mplemented‘, z}nd as a
result, India has benefited from increased employment opportunities, increased productivity, and
high purchasing power in its pursuit of economic growth. N

The study conducted by Sokang, Khun (2018), reveals that FDI has a positive 1mpact on the
economic growth of Cambodia, both in the long run and in the short run. Furthermore, it suggests the
government should bring reforms to the domestic markets. As a result, the increasing inflow of FDI
can accelerate the pace of economic growth. Jana, Sahu, and Pandey (2019), attempted to correlate
the sector-specific analysis of FDI inflows with India's economic growth, and the study found that
FDI inflows were non-contributive to agricultural output growth. At the same time, FDI inflows ha\{e
been found to be beneficial to the manufacturing sector. It is true that the Indian economy is
predominantly an agrarian economy,

SO to ensure sustainable economic growth in India, the primary
sector needs to be revived in order to attract and absorb more FDI.

Research Methodology

A quantitative analysis will be performed to arrive at the conclusions. Secondary data sources have
been used to accomplish the study objectives. An increase in real GDP represents the economic
growth of an economy. The study analyses time series data for the twenty years from FY2000-01 to
FY2019-20 to test the hypothesized predictors of FDI and economic growth. To test the relationship
between economic growth and FDI, a multiple regression model has been used. The study examines

data on three independent variables: EDI inflows, the Consumer Price Index (CPI) or inflation rate,
and the Foreign Exchange Rate, which were collected and compiled from a

database published by
the World Bank and the Government of India. Thus, the following multiple linear regression model
has been developed to test the significance of these three independent variables on India's economic
growth (GDP)-

GDP = B,FDI + §,CPI + B3EXR + ¢
Where- GDP = Gross Domestic Product

B1, B2, 3= Regression Coefficients

CPI = Consumer Price Index (inflation)

EXR = Foreign Exchange Rate (y-0-y change)
¢ = Standard Error

FDI Governance and Policy Framework in India

Policies and policymakers have a very significant role in FDI. Developed countries do not compete
for FDI. On the other hand, developing economies with the help of foreign investments are able to
Increase tax revenue, export growth, better forex reserve, and greater job opportm}itie? through tl:!e
introduction of fresh capital into the economy by way of FDI (Saigal, 2015). Foreign investment is

necessary not only to supplement the domestic capital shortage but also to secure scientific,
technical, and industrial knowledge (Ibrahim, 2014).
FDI Investment Routs

Currently, in India, FDI can be made through two diverse routes—first the Automatic Route and

second the Government Route. For a concise view of FDI inflow to India, it may be categorized into
three categories mentioned in Table No.1.

Table: 1: A summary of some Activities/Sector wise FDI Description through Prescribed
Routes

: ; Broad Sector/Activities

_Categories 5 mz‘?cﬁ;‘t‘:;n;DI is | Agriculture & Animal Husbandry (100%), Plantation
ector ttel:;llpto 100% | Sector (100%), Mining, Petroleum and Nan:mi Gas

pe:lmlA tomatic Route | (100%), Broadcasting carriage services (100%) (ie.,

Category-1 under Aufomalic TOUL DTH, cable networks, mobile TV eu':.), Civil Awguon

(100%),  Airports (100%),_ Helicopter services,

|\ construction development projects (100%), Industrial

Copyright @ 2021 Authors
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: Jm‘nlnl
parks (100%), E-commerce activitieg (1002 Ober 202
infrastructure, Infrastructyre Companjes ) Raily,
market (49%), Insurance and Pension (499, In s.ecurities
ATM  Operator  (100%) harmaceuticy. € Leyg
(100%). - Sftenfigly
Sectors in which FDIis | Mining (10%
; 0 . ; g mip,
permitted up to 100% and ores), Broadcasting content SCIViCes (yp ¢ €ral
under printing of technical & scientific magazin:; > 49%)
Government Route Petroleum refining by psy (499, Automaticy g,...""
2 establishment (100%) Broadcasling content SEI’\:’i it
Category- radio, news channels 49%) uploading peqy o8
T ; : e S throy
digital media (26%), Print Media (publishing newspa
publishing Indian editions of foreign Magazines 2235’
Multi brand retail trading (51%), Public i banki:L
(20%). €
Sectors in which FDI is | Defence (up to 74% Automatic, Goyt. Route beygng
permitted up to a 74%), Air Transport Services (Automatic up to 499
certain limit through Govt. beyond 49%), Private Security Agencies (499
both the Automatic Automatic, Govt beyond 49 up to 74%), Private sector
Category-3 Route, and Government banking (Automatic up to 49%, Govt. route beyond 499
Route subject to to 74%), Pharmaceutical: brownfield (Automatic up to
applicable 74% Govt. route beyond 74%).
laws/regulations,
security, and other
conditions.

Compiled from the Consolidated India FD] policy 2020, Department Jor Promotion of Industry and

Internal Trade, Gol

Following a brief examination of India's FDI Policy, it is clear that the majority of sectors and

activities are covered by the automatic route, which means that foreign investors are no longer
required to obtain government approval prior to making such investments. Thus, there is no
interference by the government in most of the areas for FDI. Other than this, eligible foreign

mvestors can easily invest in other categories covering almost every sector of the Indian economy
after fulfilling the stipulated investment conditions,

FDIInflow Trends in India

To analyse the FDI inflow in India, it has
i. Most Investing Countries in India
1. Most FDI Attractive Sectors in India
1ii. Most FDI Receiving States in India
iv. Inflow trend of FDI in India

been divided into the following subheadings-

the top ten investing countries to India for the last twenty years,
Table: 2 :FDI Equity inflow form top-10 Investing Countries

Amount in Rupees Crores (in US$ Mm:?;
Ranks | Name [ 201819 | 201920 | 202021 | Comelotive Hage BT
(Apr-Mar) | (Apr-Mar) (Apr-Dec) inflow FDI mﬂ(:(ear
(Current | (2000-20) | Current
1 [Mauritius 57,139 57,785 25903 | 821,844
Page|5 Copyright @ 2021 Author®
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2 | Singapore 112362 103,615 116,812 726,373 29%*
3 |USA 22.335 29,850 95,246 271,468 23%*
1 | Nethetlands 27.036 | 46,071 18251 | 226573| 5%
5 | Japan 20,556 | 22,774 7699 | 203,805 2%
6 |UK 9.352 10,041 13,685 | 164,096 | 4%
~ 7| Germany 6,187| 3,467 3617] 72,561 L
8 | Cyprus 2,134 6,449 1,668  s06nl 036
h_190 gAE 6,356 2,393 20,149 | 2 8%
a an
Islms 7,147 26,397 18,842 685 ¢ 5%
Total inflow from all 309,867 | 353,558 383,055 | 3.115.49 =
Countries (844.366) | ($49,977) |  ($51,470) | (S521.789) | =

i‘ource—F act Sheet on FDI from April, 2000 to December, 2020 (DPLI)

Percentage data for Ranks 1,2 and 3 are for FY 2020-21(Apr- March) whille ofgr data for
the FY 2020-21 is (Apr.- Dec.) only. ’
The Indian start-up ecosystem has flourished in recent years. and a< « result, despite the
spread of the Covid-19 pandemic during FY2020-21, India succe=} «  attracting its highest
ever total FDI inflow of US $81.72 billion, a growth of 9.85% = previous year mark.
EDI equity inflow recorded a growth of 34.50% during 2015-16 <18 $29.74 billion to
US $40.00 billion. According to a report by MoCI, Govt of India. « «rma of top investor
countries, ‘Singapore’ is at the apex with 29%, followed by the U $.A (23%), Mauritius

_ (9%), and UAE (8%) of total FDI inflow for the FY 2020-21. ;

ii.  Most FDI Attractive Sectors in India- According to the sector-wise composition of India's GDP
in 2020-21, the tertiary sector, also known as the service sector, contributes 54.18%, the
sec9ndary sector, known as the manufacturing sector, 25.92%, and the prifia¥Fy sector, or the
agriculture sector, 19.90%. However, the share of the agriculture sector has improved by
3.4% growth from last year’s figure of 17.76% to total GDP in 2019-20 (E¢onomic Survey
2020-21, Vol.2). This sectoral pattern of contribution to national GDP is alsg replicated with
FDI inflow. i

Table: 3:Statement of Sector-wise/ Years -wise FDI Equity Inflow from Jan., 2000 to Dec., 2020

(figures Rounded off in Rs. Million)
Sector 2000- 2017 2018 2019 020 Total
2016 (Jan-Dec) | (Jan-Dec) | (Jan-Dec) | (Jan=Pec)
(Jan-Dec)
Service 3,016,406 | 374,125 | 591,992 | 639,527 | 383.908 | 5,005,958
Computer Software & 1244380 | 457,018 | 417332 546,171 | 1910913 | 4,575,814
Hardware
Telecommunication 1,300,088 | 394293 | 162,113 | 324,084 37,689 | 2,218,267
Trading 823818 | 169,281 | 343,735 | 348458 | 235,129 | 1,920,482
Construction Development 1,145,958 24,964 15,617 32,348 41,015 | 1,259,902
Automobile Industry 018453 | 122,506 | 167,627 | 212,534 [ 111,160 | 15,32,280
Infrastructure 573,074 | 194,124 | 140,883 | 125808 | 579,477 16,13,366
Total 17311,52 | 2,827,680 | 2,906,952 [ 3,346,126 | 4,7 #6,039 | 3 1,173,3%
9 ——

Source. Ministry of Commerce and Industry, DPIIT Trade, FDI Newsletter Vol. XXIX No. 3-‘;'3;}

As per Table-3, the service sector is the highest FDI receiving sector. Foreign investors have pectutly

preferred the Computer Software and Hardware sector, which is emerging as ﬂ?e PR e

sector. During the calendar 2020, about 44% of total FDI inflow come thn?ugh this sector only. FDI

in manufacturing and especially in the service sector, has greater potential to cresite aﬁfavpnralt:;e

impact on the growth of the respective sectors (Jana, Sahu, & Pandey_, 2019). After Iiber& sz;:z:‘,l te |
sectoral landscape of the Indian economy has changed and has Fesmeies fm;? o-;%??;l o i

manufacturing, The following Table-4 represents the very recent sector-wise outlook tlow.

: i 21 Author
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o Table:4 : Sector=wise outlook of FDI inflow 21

(figures in USS$ miti
e ~ : mi|
ala || Settor EDI Equity inflows Yonge share (g ‘nt“lmn

During 2020-21 equlty inflgns K
(April, 20 to Dec. 20) %
1 Computer Software and Hardware ; 24 385 a4
2 Construction (Infrastructure) Activities 7,149 139,
3 Services Sector 1,857 B
4 Trading 2,141 AR
5 Retail Trading =SSP U O m
Source: DPITT, FDI Newsletter Vol. XXIX No. 3 Jan,, 2021
*Percentage data for Ranks 1,2 and 3 are for FY 2020-21(Apr.-Mar.) while other data for the
FY 2020-21 is (Apr.- Dec.) only.

As reported by DPIIT for FY 2020-21, Computer Software & Hardware has emerged as the
top sector during FY 2020-21 with around 44% share of the total FDI Equity inflow followeq
by Construction (Infrastructure) Activities (13%) and Services Sector (8%) respectively,

ii.  Most FDI Receiving States/ Districts in India- FD1 inflow i1s heavily concentrated in a few slates in
[ndia. As per Table-6, more than 70% of the total FDI inflow during 2020-21 was focused on

three districts in India-Ahmedabad 35.80%, Mumbai 23.44%. and Bangalore 12.60%. While

Gujrat (37%), Maharashtra (27%), Karnataka (13%), Delhi (8%) are the states constituted in

the top rung (Madan, 2014) that together accounted for more than 70% of total FDI equity
inflow in India during 2020-21. Jharkhand (4.01%), Haryana (2.19%), Telangana (1.90%) are
the states to have a fair share of FDI inflow. States like West Bengal (0.81%), Utter Pradesh
(0.80%) are the ones that managed to get around 1% of the total FDI inflow. The remaining
states like Bihar, Rajasthan, Andhra Pradesh, Himachal Pradesh, Uttarakhand, and North-

Eastern states attracted a negligible share (< 0.50%) of FDI inflow during the year 2020-21.
Below, Table-6 represents the list of states attracting the most FDI equity inflow during FY
2020-21.

Table: 5 :Share of Top 5 States Attracting Highest FDI Equity Inflow

(figures in US$ million
Ranks | State (Districts Name) FDI Equity inflows | %age share to total
During 2020-21 FDI equity inflows
(April, 20 to Dec. 20) | (April, 20 to Dec. 20)1 |
1 Gujrat (Ahmedabad 35.80%) 21,239 37%*
2 Maharashtra (Mumbai 23 44%) 13,637 27%*
3 Kamataka (Bangalore 12.60%) 6,371 13%* |
B Delhi 4,220 Lhaat e
5 Tamil Nadu (Kancheepuram 1,678 3%
1.19%)
Source: DPITT, FDI News

o =t

letter Vol. XXIX No. 3 Jan., 202] *Percentage data for Ranks 1.2

- (pr- March) while other data for the FY 2020-21 is (4pr.- Dec)

. mf'ﬁm Trends in India- Since the implementation of the New Economic Policy in 1991
!ndul has seen an increase in FDI inflows. A drastic change to India’s FDI inflow toak place
in 2006-2007, with ity i '

and 3 are for FY 2020-21
ly

and a FD { it
: oW and a FDI equity inflow of close to US $25 thousand. Again, in 2008-09:!
registered consecutive i et

million FDI in equity. But, in 2009-10 and 2010-11, the FDI inflow decreased to 10%
respectively, and again in 2012-

; 2 inflow
13 it showed a negative growth of 26%, and the FDI
amounted to the US $21,825 mi e & g

3 v
¢ llion, But, since 2012-13, the FDI inflows in E‘!"‘w":d.
niever come down at their previous year's mark and have followed an increasing
(figure-1 below)
Page|7 Copyright @ 2021 Auther®
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Fig. No-1 FDI inflow trend to India from April, 2000-March, 2020.

India’s current performance under the policy reforms in Jun, 2017 than Aug. 2017 has
resulted in increased FDI inflow. According to the FDI statistics released by the DPIIT, GOl
it is possible to conclude that India is a preferred investment destination across the world.
According to the analysis of the below table-6, India has attracted the highest ever total FDI
inflow of US $81.72 billion during the fiscal year 2020-21, which is approximately 10%
higher than the previous fiscal year 2019-20 (the US $74.39 billion). The FDI equity inflow
grew by 19.33% in FY 2020-21 (the US $59.64 billion) compared to the previous year FY
2019-20 (the US $49.98 billion).
Table: 6 :FDI Equity and total FDI inflow in last five years and the current FY

&

IR

o
”

-
r~

{1}

b

~4
&

>
A y
¥ &

,
=,
v

(Amount in USS$ billion)

Year FDI Equity inflow | Growth | Total FDI inflow Growth
2014-15 29.74 - 45.15 =
2015-16 40.00 34.50% 55.56 23.06%
2016-17 43.48 8.70% 60.22 8.39%
2017-18 44.86 3.17% 60.97 1.25%
2018-19 4437 -1.09% 62.00 1.69%
2019-20 49.98 12.64% 74.39 19.98%
2020-21 59.64 19.33% 81.72 9.85%

Source: Annual Report 2020-21, Govt. of India, MoCI, DPIIT, New Delhi.

Data Analysis and Findings

L

iii.

Descriptive Statistics- The study examines Time Series Data from FY2000-01 to FY2019-20 for

the dependent variable GDP as well as the independent variables FDI, CPI, and year-over-yeas—
change in Foreign Exchange Rate. The minimum GDP during the study period is US $468.39
million and the maximum is US $2868.93. The average total FDI inflow is $34.16 million, the
average inflation rate is 6.43%, and the average year over year change in the Foreign Exchange

Rate is 2.68%.
Table: 7 Descriptive Statistics
Minimum | Maximum [ Mean | Std. Deviation
GDP 46839 | 2868.93 | 1507.9595 | 787.61572
FDI 403 | 7439 | 341573 | 2246199
CPI 2.49 11.99 6.4276 2.78414
ExchangeRate | -11.14 14.11 2.6819 6.39053 ' .
Corelation Matrix- The correlation matrix below in Table—.S shows there is a high positive
relationship between foreign Direct Investment and Economic Growth, i.e., GDP.
Table: 8 Correlations Matrix
GDP FDI CPI__| ExchangeRate
GDP . -
Page |8 Copyright @ 2021 Authors
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FDI 957 1
CPI 0.247 0.297 1
ExchangeRate 0.171 0.185 0.342 1

**, Correlation is significant at the 0.01 level (2-tfiiled)-.
Multiple Regression Analysis- Multiple regression model is bein

being used to check the |;
relationship between FDI inflow and economic growth in Indian economy over the Jag twenty
years. The findings are as follows.

Table:9 Model Summary T e
Change Statistics
Std. Error R

R Adjusted of the Square F
Model | R | Square | R Square Estimate | Change | Change
1 958" | 0.918 0.902 246.07959 0918 [ 59.547

a. Predictors: (Constant), ExchangeRate, FDI, CPI.
The R? value of 91.8% (Table-9), also known as coefficient of determination, indicates a very good
level of prediction.

The F-ratio in the ANOVA table (Table: 10) represents the overall Re
for the data. It shows that the in

gression Model is a good fi
dependent variables i.e., FDI, CPI & Foreign Exchange Rate ar
statistically significant (the calculated value of F is greater than its ¢
dependent variable economic g

ritical value) to predict the
rowth (GDP). F (3,16) = 59.547. P < .0005 (i.e., the regression model
is a good fit for the data).

iv.

——;_____J

Table: 10 ANOVA®
Sum of Mean
}\f_[pdgl = Squares df Square F Sig.
1 | Regression | 10817549394 | 3 |3605849.798 [ 59.547 <001°
| Residual | 968882613 16 | 60555.163
_ | Total | 11786432007 | 19
zgependcnt Variable: GDP  b. Predictors: (Constant), ExchangeRate, FDI.

V. Estimated model coefficients- Unstandardized coefficients indicate how much the dependent
variable (GDP) changes with one independent variable when other independent variables are
held constant. The unstandardized coefficient ‘B’ for FDJ is equal to 33.97 (Table; 11). This
means that a unit increase in FDJ results in a 33.974 unit increase in GDP; a unit increase in the
foreign exchange rate (y-0-y growth) results in o

: : e nly a 0.807 unit increase in GDP; and a unit
increase in CPI (inflation) results in a 12.292 unit decrease in GDP.

Table: 11 Coefficients® —
_ Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t _Sig_|
T T« ) | 424360 152.220 2788 | 0013
PERESN  33om 2.644 0.969 12.849 | 0.000
- poE L -12.292 22.304 -0.043 -0.551 | 0589 |
Sl ' e 0.807 9.441 0.007 0.086 0.933
a. Dependent Variable: GDp K
ConcludomandRewmmendatiom
This empirical study agrees with

; _ Previous studies on the impact of FDJ on economic growth in many
other developing countries, such as those conducted by Khun Sokang (2018) in g:nm" SE
Shankar Jana et al (2019) in India, Zulan Dhar (2013) in Bangladesh, Qaiser Abbas et al (2011) 07
SAARC countries, Maria-Raona Sarbu & Lenuta Carp (2015) on Romania. These studies show that
Page | 9
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SIN : 2347-7180 : . . r having an jnvestor-ﬁ'len"ﬂly
;:;’ia, by liberalizing its FDI policy, has become an atfom‘;!:a:g; :“:ld ensuring an ease of dogng
environment through the inception of the Make-in-Inci © qu; in drawing the attention of leading
business atmosphere that has all proved India to be success et EDI, we:can say, along with
global investors. After analysing the last 20 years of data dealing t rs/acti,vilit?s‘ The magnitude of
growing FDI inflows, India has received funds for more than 60 sectors/a e o ongh
FDI, on the other hand, varies greatly. The service sector and manufacturing s i
in the game, but the primary sector is far behind. The primary sector requires morz > f the Indian
it still employs a sizable portion of the population. Thus, agriculture 1S the _back onoe ooular
economy and probably has to be taken care of seriously. Although India has been a p dp e
destination for foreign investors in recent years, FDI could have been more productive if it had a
been good in the primary sector at the same time.
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=——STATUS, RELIGIOUS DISTINCTION, AND SOCIO-CULTURAL SIGNIFICANCE
1Y BINSAR MAHADEY SURINE MAUADEY OF DUDHATOLI' 13 paana suyar
IN CENTRAL TIMALAYA, UTTARAKHAND, INDIA 1y, pankaj Priyadarsni*+

ABSTRACT 2

S tofthe present study is the hieratic shrine, Binsar Mahadey, situated in the Dudhatoli landscape of
csubie

L This nyvthological Shiva temple is ascertained in the middle of the rich temperate forest region of the
rars o - The temple falls in the Pauni Garhwal district at Thalis
. ;‘.\" S,

T s 8 i s e et A i S il .L-

: ain, Patti Chauthan, Its architecture is similar
e e 1dols of Lord Hargauri, Ganesha, Mahishasur Mardini, Lakshmi-Narayana, Shiva family,
E Katyrs c‘{(artikﬁi-‘“‘ booted Surya, Anantanaga, Hanuman, brothers of Binsar Mahadev - Heet and Ghantakarna,
m&“ﬂ L:::L 4 cle.ane scatedinthe tcmplc, withmany mythological symbols. In this holy temple, the entire Devasthan
S *.\»lhir‘f"‘d instead of any particular u-iol. There are also other religious places around the.temple such asChhachori
-.ém..-ﬂ ¢ Devsabha). Brahmadhungi, and the small temple of Bhagawati/Deeva Mata. Due to the dilapidation of
@ f‘“;lc‘ 4 restoration program is launched by BKTC (Badrinath Kedamath Temple Committee). After the
pe &4 o temple would include the four Dhams of Uttarakhand. The study aims to hi ghlight the facts related to the
K IW:E: odthe pudhatolilandscape, as well as torelate Mahadev Shiva as an ecologist of Dudhatoli.

cords: Dudhatoli landscape, Binsar Mahadev, Brahmadhungi, Shivaas an ecologist.
KW

ot e . ot

N-vam

ppdhatlizAD Introduction located between the latitudes 30° 0.993' to 30° 03.764' N

The holy temple, Binsar Mahadev falls in the  and longitudes 79° 09.724' to 79° 12.040' E, covering an
pubatol landscape in Lesser Himalaya. Itisstretchedin  area of 3,843 h. and 493 km’ (Chauniyal & Dutta, 2018).
e Chamoli, Pauri Garhwal, and partially in the Almora  Climatologically the region falls in Sub-Alpine to Moist
gsict of Uttarakhand. The region is situated inthesouth  Alpine(Jayal T. , 2014) in the north with distinguished
ofMain Central Thrust, and north of North AlmoraThrust ~ forest types. It originates five rivers of environmental
(Joshi, et al., 2016). Two major tectonic features are  importance named Western Ramganga, Vino/Vinod,
controlling the litho-stratigraphy and morphology of the  Atagad, Eastern Nayar, and Western Nayar (Jayal &
zone (Goswami & Pant, 2008). It forms an elevated  Chuniyal, 2015). Along with this, Dudhatoli is the
plateau with the highest altitude reaching more than 3114 breeding ground of many birds,and animals and also the
meters above mean sea level. The mountain range is  mother of various species of medicinal plants and timber

- (Table 1).
Table 1. List of various plants including medicinal plants and timber in the Dudhatoli landscape.
Vernacular Name Scientific Name Life Form Uses
Burans Rhododendron arboretum Tree Timber/Medicinal
Deodar Cedrus deodara Tree Timber/Medicinal

¥
‘!};fei}rch Scholar - Department of History, Govt. P.G. College, Ranikhet, KU Nainital.
Sistant Professor - Department of History, Govt. P.G. College, Ranikhet, KU Nainital.
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Tree

' Abfes alba
Silvel I Pleen ,“'[“: ,j,”’“’
nprace Zanthoxylum armatim Shiruh 'lu,,,“f'
[imoo [erherts asiatica e ;*A:,”%"
S Al nepalensin Tree '*4:;,“,;”:]
o Ouercus lencotrichophorn— Tree M"Jlig;,’:l ’
f?:lm Ouerent r.(t]nf:(:m'piﬁ)”#l Tree ,flm,w /11,,5,
A Ceraninm wallichianum Herb ’_' by, 3
:i:ll»‘l':ll::l‘ ” Juglan "“J'/,i“ Tree ,;/!::ilt;ina;
Neelkanthi Ajugi parviflora benth ] Jerb i g
Kaphal Myrica cs;culcn!u, ’ l‘rcc J"/luj,f‘.;!m’l ity
Dev Ringal 'l"lmmnucnln!nu',-flnlcrmcn f{r;,;;,, ”ﬂnrlli’,l,“,al
Chir Pinus roxburghii I'tee 'f'imb{,;rd“

Source: Adapted from(Sharma, Butola, Ghildiyal, & Gairola, 2013),

In July 2014, the construction work of the
assembly Imdclinu of Uttarakhand started at Bharadisain
in the (iEnrr-:nill block of Chamoli Distriet, On March 4,
2020, Chief Minister Trivendra Singh Rawat declared it
the summer capital of Uttarakhand (Mittal, 2020),
According to Hem Gairola, a person well-versed with
Van Panchayat, in 1912, the Forest Department issucd a
itle list.and herders of this region were allotted land for
making temporary cattle shelters for scasonal grazing in
the pasture locally known as Kharak, 99 Kharaks of 800
breeders are currently present in Dudhatoli, The thick,
Juscious and juicy grass of this landscape produces plenty
of good quality milk, This gave the region its name
Dudhatoli 'Doodh-ki-Tauli' (Cauldron of milk),
Objectives of the Study

The chicf objective of the present research paper is
to bring light to the facts based on historical,
archacological, cnvironmental religious, cultural, and
folk beliefs related to the Dudhatoli landscape, especially
the mythological shrine Binsar Mahadey, It analyzes the
known facts and conducts its critical study based on new
knowledge,

Material and Methody
Study Area (figure: ])

The geographical location of  Binsar Mahadey
femple is between 30°0'59.51" north Jatitude  and
70°9'43,58" cast longitude, The height of the temple is
about 2821 meters(Jha, 1996) above mean sca level,

Pherearetwo routes i, Feich e
L v I’”’"ﬂf‘ 3

The first one Passes througy, the Thapr,, .
Garhwal district, ‘1, "’“’C‘rru] lal;tain;,w
Deghat from Jaing) in Al djr:;ultf,-
Number 12" or Bhatraujp, Mrict g 4

N-Cany;

i
Both the routes arccovered yigp, tich ¢ o
VeTyyeen

h‘gﬁg

o

Figure:1 Map of the study arca,
Source: Adapted from (Kala, Bhavsar, Kumar, R,
& Rawat, 2018),

The present rescarch article is based ml‘m:
primary and sccondary data. Sccondary dz!‘lﬂlfi!f”"i
compiled through related literature, thesls, 16

carcher antholog?>

apers, websites, ctc. The res g
papers, websites, e

primary data with a survey of various hlslﬂ;ﬂm
Binsar Mahadev templeand Dudhatoli 12 -
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erned  persons of the region.
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(Cauhana) or Bindeshwar
of the ancient holy temples of

o. Temple is located in a dense

“}-,gurezz Binsar Mahadev temple.

There are three huge stone idols of Ganesha around
432 Strine (figure:4). A mythological Shivaling is also at
the pylon. According to Babaji, every time Shivaling
grrfaces during digging around the temple, even after
meny years. Many idols in a dilapidated state are re-
posited in the temple complex. It is believed all these
idols are set to be ruined when the Gorkha kings of Nepal
ivaded Garhwal. '

forest area covered by more than a hundred years olq

deodar trees, There is a huge stone idol of Ganeshg before

the entrance of the temple on the right side. Devotees
enter the temple after w

alking a little further on the right
from the main gate is

the entrance to the ancient shrine.
There is an indecipherable petrograph on the same wall. It

is the local belicf that it was written by Vishwakarma
(figure:3).

Figure : 3 Inscription by Vishwakarma.

Lord Hargauri, Ganesha, Mahishasur Mardini,
Lakshmi-Narayana, Shiva family, breastfeeding
Kartikaiya, booted Surya, Anantanaga, Hanuman,
brothers ‘of Bindeshwar Mahadev - Heet and
Ghantakarna (Maithani, 2004), and many other idols are
seated in the womb chamber. A 'Sahastra Linga' is also
seated at Binsar Mahadev, received similar from sites
such as Jageshwar, Bageshwar, Baijnath, Khunt, and
others(Joshi M. M., 2017). There is a small hermitage on
the right side of the shrine, in which the sages and saints
reside. Presently, saint Shree Sitaram Babaji has been
practicing meditation here since 2016. There exists a
Dharmshala at a distance of about 100 meters from the
temple, which has been built for the night stay of the
devotees and visitors.

In the temple courtyard, three streams flow inside a
mythical bathhouse. These streams get out from inside
three beautiful sculptures of lion faces. It is assumed that

QUARTERLY BI-LINGUAL RESEARCH JOURNAL

l¥




there was a pool of cold water under the main temple in
ancicnt times. 1t has been covered now. According to a
local belief, 2 Km away from the temple complex, the
water of the pool originates in a spring near the village
Sundergaon. The getting of rice and other grains that have
fallenin the pool, at this place reveals the truth of this fact.

Every year on the Ekadashi that falls after Diwalia
fair begins with a grand Jatra in this temple. On the
occasion of the annual fair, the devotees donate the bull
(Nand). "Thad Decc"
(Standing in water all night with a burning lamp in hand)
atnight. Inthe moming, after the ablution of Pooranmasi

Childless women exccute

Snan, all the devotees go back to their homes.

There are many legends associated with the
construction of this temple such as Vishwakarma built the
temple, in due course of their exile the Pandavas built the
temple in one night and established Bhairavanath here,
the temple was built by Maharaja Prithvi in the 9th or 10th
century in memory of his father Maharaja Bindu. Hence,
the temple is also known as Bindeshwar, etc. The whole
shrine is constructed with stone apart from a wooden
canopy. It is a beautiful example of Pagoda elegance. Its
architecture is similar to the Katyuri style. Babaji
apprised the fact that many times the shrine has been
inspected by the Archaeological Department, but no
accurate particulars acknowledged about the fabrication
ofthetemple.

Binsar Mahadev is an incarnation of Lord Shiva.
The main idol is headless hence the temple's name is
Binsar Mahadev. In the local parlance, Binsar derives its
name from Binsar Bela (Brahma Muhurta). A mythical
platform built on amound about half a kilometer from the
temple is called Chhachori, the "Court of Dev Sabha"
used to be held in this complex in ancient times. Above
the village of Daida, a giant rock named Brahmadhungi is

Table: 2 Natural resources and products related to Shiva.

found which is 46 Metere
. Sl i
a small shrine of Deey Meirey

i
d Mat T
Pandavas constrycteq the Bi: on it
night. Bhima was -~ Sar M,
Wit

collecting the rock for Constry ey
the night started, he | .
been here. According
placed this rock here
Brahmadhung;.

Babaji told that Bfahma dhy
and last rays of Sunrise gng Ung; is y,
Dudhatoli mountain isat il

distan,
When the weather is clear

Garhwal, the wester Himalayas
Chauthan belt, anqg SOMe. par of Nepal, the
Chandpur belt, Badhap, belt, ang ;f the
from here. Kodiabagarh, the Samad]?-mkhet
Singh Garhwali, is near Bindeshy,, ;4 of s
12, a cultural fair is helq herein his mem ahadev_ ‘
Mahadev of Dudhatoli, a5 anEc ’

; n,
ft thls rock her l

s
to anOthEr folk I,
s heHCQ this pIaCE e
§

ologistc.[thEr :

The author obseryes that dye 10 the ¢

Shiva, the plethora of biodiversity is ¢o
around the temple complex, Summariyi, =
one can say that Lord Shiva ip 5
conservationist. In 201 6,3"-7%] anuary,
Science Congress was held i
University of Mysore. The chairman
Pandey presented a paper entitled Lg
enYironmenta]ist in the world, In thjs Paper, he reyey,
Shiva as the most eco-friendly person to haye incamyty
on earth(Sengupta, 2019). The nature of Shiva and lld
methods of His worship described in ancient teyy
encourage environmental protection and promotion of
biodiversity (Mishra & Rout, 2020)

the 103 lﬂ;ﬁ
Kﬂmataka a fhe
of Mp PURC 4r
rd Shivaas,m

Vernacular Botanical Name Uses Life Form
Name : .
Kailash Parvat - Abode of Shiva Mountain
Ganga - Ornament Water

Vasuki Naag - Ornament ReptiIe

Ardh Chandra - Ornament Moon M
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+iher Shiva's love for flora and fauna creates a incursion of pine in oak forest in western Himalaya
\\hlth\cr on the other side, the tiger's blister and using fuzzy classification technique. Journg; of
nse of C“"DA over the body symbolize mortality. Thus, Applied Remote Sensing, 12
_ )ﬂﬁhdmpé ates human beings tobecome ccologically ~ « Cauhana, R, §. (n.d.). Garhavary,
‘Shi‘-scci‘ncamn (Uttarathanda) ke garha aurg bharom kan
\ Su;ccpn‘:e‘ itthaUsa. Uttarakhang: Radhika Prakasana,
‘CO“duSIonoﬁoin of five nivers and various species of o Chauniyal, D, D., & Dutta, S, (2018).App1ication of
Thii fa:una make the Dudhatolj landscape topographic position index for classification of
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cn\ﬂo;“:’he Dudhatoli landscape a zone of abundant Himalaya, Uttarakhand. J. Indian Geomorphol, 6,
:ZOTZ; cal diversity than the PamirThere are many 28-41,
i s:cm; religious places around Binsar Mahadey and

| pudhatoli landscape. Despite it, this place is not much
1 geveloped. The roads leading to the temple should be
| made casy without harming nature, Rest houses and
" refreshments should be arranged on the pedestrian

Chavan, S. M. (2015). Mithuna: The Erotic Symbol
of Divine Biunity with Reference to the Imagery of

Shiva and Shakti in Indian Art. PanEroticism, 21-32,
Goswami, P. K., & Pant,

C. C. (2008).
Morphotectonic evolution of the
' route. This will make such a long journey easier for the Binau-Ramganga—Naurar transverse valley,
| devotees and visitors. Dharmshalas should be southern Kumaun Lesser Himalaya. CURRENT
 constructed for the night stay of the devotees. The SCIENCE, 94,1640-1645.
' participation of traders in the annual fair should be Jayal, T. (2014). Evaluation of Drainage
ensured to give grandeur to the fair.In the light of the
above-

Morphometry in Thalisain Area of Lesser
statcdreferencesorfmdings,itisproposedthatthe Himalaya:(Using Remote Sensing and GIS
temple complex of Binsar Mahadey be included as the

Techniques). Landscape Ecology and Water
fifth Dham of Uttarakhand to promote tourism and boost Management, Springer,257-271.
thelocal economy, ¢ Jayal, T, & Chuniyal, D. (201 5). Evolution Analysis
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Abstract: Banking Sector is swiftly adopting new technologies to satisfy customers need by
providing them new products and schemes. Digital India Campaign by the Government in 2015 is
the beginning of India’s digital economy which enables the Indian banking sector to adopt latest
technologies to simplify the banking system. Digitalization in today’s world becomes a need of hour
in all sectors for any successful economy and development of society. The main objective behind this
paper is to examine and analyze the awareness about Fintech in banking sector and different
innovative technology in banking sector. For this study both primary and secondary data has been
used. This will also focus on challenges and opportunities in banking sector.

Keywords: Digitalization, Fintech, Banking, Innovative and Customers.

Introduction

With the emergence of new technology the banking sector is rapidly adopting new to technologies to
draw the attention of customers towards attractive bank products and various schemes. Indian
banking system follows global banks but today India works on one agenda that is to provide banking
services in time bound manner with latest technologies. In simple term Fintech means to provide
financial services by using latest technology like Artificial Intelligence, Specialized Software, Big
Data and smart phones to understand the customer needs.From decades Indian banking system
follows traditional way of functioning. Fintech are now modifying the role by providing digital
technologies in an economically feasible manner. The use of smart phones for  mobile banking
investing in digital currencies are some examples of technologies that offer financial services to
general public .The use of different apps for cashless transactions, Adhaar Card, KYC are some of
technology that accelerates the growth of digitization of banking in India. India has highest Fintech
adoption rate globally of 87% which is significantly higher than the global average of 64%:.

24.57% 25%

CAGR of Fintech market size in 2005 Growth in number of deals from 2021 H1 as
compared to 2018 H1

37% 29%

CAGR in growth in Digital payments | Highest Expected ROl On Fintech payments

transactions from F19-21 globally

Source: Investia.gov.in.
Initiatives by Government for Fintech Revolutions
e Jan Dhan Yojna has been aimed at increasing financial inclusion in India by helping in new
bank account for benefitting direct benefits transfer and accessibility of financial services.
e Financial Literacy is the possession of the set of skills and knowledge that allows an
individual to make informed and effective decisions with all of their financial resources.
e E-RUPI is seamless one —time payment mechanism enable users to redeem the voucher
without a card, digital payments app or internet banking access, at the merchants accepting
UPI E —Prepaid vouchers.
e India Stack is aimed at building public platform to promote public and private digital
initiatives.
e ADHAAR Enabled Payment System allows individuals to conduct financial transactions on a
Micro-ATM by furnishing their ADHAAR number and verifying it with the help of finger
print.
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New Age Innovations

e Robotic Process Automation: with robotic process automation bankers can make quick, large
scale and quality decisions by predicting customers’ actions. It does repetitive tasks without
human intervention in a more efficient manner.

e Cloud Computing :Cloud Computing is an important instrument in delivering services and helps
bank in finding new business opportunities and access to new distribution channels. It also
secures online payments, digital money transfers, wallet payments etc.

e Cyber Security: with the increase use of technology in banking, cyber risks are also rising with
the increase use of technology in banking, cyber risks are also raising. Banks are becoming more
alert concerning about cyber security.

e Biometrics: Through biometrics customers can pay within seconds by simply verifying their
identity through their finger and faces.

e Wearable Smart watch: These give customers a unique digital payments experience. A rapid rise
in their usage amongst the Millenial and Gen-Z generation will surely revolutionize the digital
Payment arena.

e Zero Trust Security Model: Banks and customers are losing their trust in old IT models. Zero
trust security models are the way to deal with the growing cyber risk. It ensures strict adherence
to the user and device authentication across network without relying on implied trust.

Value of Digital transaction in Trillion Indian
Rupees in financial year 2020 and 2021,with
estimates untill 2026.

l l I l action an Trdlion

.?‘J,-w )n1 .-\1..';

Source: www.statista.com

The data given above shows the value of digital transaction in Trillion Indian Rupees in
financial Year 2021 and 2021, with estimates until 2026.Ith shows that there is a continuous increase
in digital transactions in 2021 it was 42 which rose to 60 in 2021. In further year there is a
continuous increment in number of digital transactions. This shows that in future customers will
switch to cashless transactions which will help in making India digitally empowered.

Objectives —
The objective of the Study
Primary Objective to study the relationship between demographic variables with awareness and
knowledge about financial technology among students of higher educational institutes in
Govt.P.G.College Ranikhet (SSJ University Almora
1) To study awareness about fintech in the banking sector.
2) To study the impact of different age groups on fintech services
3) To suggest opportunities and threats in fintech services.
4) To give suggestions for betterment.

Review of Literature
P.Krishna Priya, K. Anusha (2019) Fintech Issues and Challenges in India the article focuses
on the basic types of financial technologies and their functions and also discusses the opportunities
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and challenges it has in the Indian business environment. Observing the pace of fin techs’
emergence, the fact that India has enormous entrepreneurial potential cannot be denied. Around
1500 FinTech start-up firms are operating in India, and of these,nearly half were started in the past
two years. Both technically and financially the fintech firms need to be groomed well. We can see a
majority of successful start-ups in the payments space and it is expected the same with the other
financial segments as well. The Fintech industry needs to be encouraged further with different
initiatives by the governmentand other regulatory bodies
Dr.P.Rajeswari, Dr.C.Vijai (2021) - Fintech Industry in India: The Revolutionized Finance
Sector This research paper analyses the Fintech Adoption, Fintech News Network, Indian Fintech
Industry Structure, Fintech Start-up in India, and Fintech Trends in India. This study provided an
overview of the Indian Fintech Industry, and government-supporting initiatives in the fintech
industry their performance in today’s scenario. Fintech offers consumers faster financial services
and products. Therefore, the fintech industry development is necessary for both the global and
Indian financial sectors. Fintech technologies that are developing shortly in the financial sector
Kavyashree M,(2021)-Fintech Industry in India: The Digital Transformation of Financial Services
The world is changing rapidly with the advancement in technology. Its impact canbe seen in the
financial sector as well. Money is also increasingly becoming digital or electronic with the advent
of e-wallets and mobile wallets. The word ‘FinTech’ is an amalgamation of financial services and
information technology. Emerging as a term referring to the technology used by large financial
institutions, it has expanded to include technological innovation in the financial sector, including
innovations in financial literacy and education, retail banking, investments, etc. However, the
interlink age of financial services and technology has a long history with three different eras. The
first is the analog Context second is the digitalization of finance in the late twentieth century and
the presentera of digital transformation. We analyze the FinTech industry in India and the future of
financial services.
Malini A, Dileep G Menon (2017) The goal of the paper is to identify ten important innovative
solutions in the banking sector and analyze them in the context of assumptions of the paradigm of
relationships and features of product orientation related to technology. Banking is a rapidly
changing industry. The biggest paradigm shift that has occurred is thedigitalization of banks which
aim at providing customers with a broad scope of benefits. Technology-based innovations will be
the key determinant in offering diversified and customized banking services to their varied
customer portfolios, at a reduced cost. Even if it is convergent with the assumptions of the paradigm
of relationships, it should be indicatedthat some banking products are based on advanced solutions
that may surpass real market demands. We examine the development of technology in the banking
sector.
Khurana N (2018)- A Study of Impact of Financial Technology on Banking Sector in India.
Traditional Banks and Financial Institutions have noticed technology as the potential to empower
business propositions, rather than originating new business propositions themselves. Financial
Technology (FinTech) Companies however are modifying that role by gratifying digital
technologies to establish new business propositions and target new market segments which
precedent were not possible. Even, RBI is enabling the development of the Fintech sector to
multiply the reach of banking services for the unbanked population. FinTech is progressively
becoming a foremost center of attraction for all the key stakeholders in the India Financial Services
industry — Regulators, Traditional Banks, NBFCs, Payment Banks, Investors, Payment Service
Providers, Broking, and Wealth Management Companies, Insurance providers, and pure-play
FinTech players. So, the impetus of this paper is to confer on various facets of Fintech in India
Kukreja G, Bahl D, Gupta R- This chapter covers the development, opportunities, and
challenges of financial sectors because of new technologies in India. This chapter throws the light
on opportunities that emerged because of demographic dividend, high penetration, access to the
latest and affordable technology, affordable cost of smart phones, and Government policies such as
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Digital India, Startup India, Make in India, and so on. Lastly, this chapter portrays the untapped
potential of Fintech in India.
Kavuri, A. S., & Milne, A (2018) new financial technologies (Fintech) have erupted around the
world. Consequently, there has been a considerable increase in the academic literature on Fintech
over the last five years. Research tends to be scantily connected with no coherentresearch agenda.
Sign - cant research gaps and important questions remain. There is much work to be done before
this area becomes an established academic discipline.
Thakor, A. V (2019) this paper is a review of Fintech and its interaction with banking. Included in
Fintech are innovations in payment systems (including crypto currencies), creditmarkets (including
P2P lending), and insurance, with block chain-assisted smart contracts playing a role. Allen et. Al
(2020) Fintech, particularly the block chain, has the potential to be disruptive to financial systems
and intermediation. Our aim in this paper is to provide acomprehensive Fintech literature survey
with relevant research studies and policy discussion around the various aspects of Fintech.
Anjan V. Thakor This paper is a review of the literature on Fintech and its interaction withbanking.
Included in Fintech are innovations in payment systems (including crypto currencies), credit
markets (including P2P lending), and insurance, with Block chain-assisted smart contracts playing a
role.
Goswami S, Sharma R.B., Chouhan V (2022) this paper investigates the critical success factors
influencing the adoption of disruptive financial technology for financial inclusion inrural India.
Present research empirically measures the impact of technology in promoting entrepreneurship in
under-developed regions for future adoption of financial technology inrural areas.
Fintech in India A global growth story Joint publication by KPMG in India and NASSCOM
10,000 Start-ups focus through this report is on the seven key themes, which are creating
transformational waves across the financial ecosystem in India. These fintech Themes serve a dual
purpose. While they help financial institutions renovate their back-end processes and provide a
competitive edge, they also offer customers a smooth user experience, unexplored value-added
services, and an interactive marketplace. Some of thesethemes such as next-generation payments and
financial inclusion are quite mature in India in terms of fintech start-up ecosystems, government
regulations, and steps taken by the incumbent market participants. While P2P lending, Robo
advisory, Bank in a Box, security, and biometrics are striding fast towards mass-market
implementation, blockchain has just marked its entry with a promising future in the financial
services arena.
Allen et. al (2020) FinTech, blockchain, in particular, has a great potential to be disruptive to
financial systems and intermediation. This Research paper aims to provide a comprehensive Fintech
literature survey with relevant research studies and policy discussion around the various aspects of
Fintech.
Sullivan B. Winesett (May 2019) FinTech continues to grow in the banking sector, it is important
to understand the strategies of startups from both a traditional bank perspective and the perspective
of startups themselves. By understanding the risks and advantages thataffect both sides in different
parts of the world, the two can decide the best way to continueoperations into the future.
Ms.K.Alameleu (1996) suggested that banks should become technology friendly by investing in
technology a bank can carve a niche for itself. Well-furnished premises are a must for the
satisfaction of both employees and customers. Professionalized. Well-trained and motivated
employees will improve the marketability of a bank.””
Leblanc G (1990) studied customer motivations towards the use and nonuse of an Automated
Teller Machine (ATM) for customers of a financial institution. An analysis of results based on
demographic variables revealed significant differences between users and nonusers in terms of
education only. Results also show that the convenient accessibility of a financial institution and
avoidance of waiting lines is the principal reasons for using the automated teller.

Goel M (2013) Technology had changed the way people obtain financial services. It has also
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saved time and money allowing people to conduct banking efficiently. Technology has helped
banking transform from bulk paper and waste to paperless communication and means of transferring
funds. The technology evolved includes telephone banking (telephonetechnology), credit cards, debit
cards (money transfer technology), electronic money, and automatic teller machines.

IMF Working Papers, Yoke Wang Tok and Dyna Heng (2022) These findings imply that
Fintech alone may not be sufficient to close the gender gap in access to financial services. Fintech
development may need to be complemented with targeted policy initiatives aimed at addressing the
gender gap directly, and at changing attitudes and social norms across demographics. This paper
draws three conclusions. First, Fintech has a positive correlation with financial inclusion, and the
correlation is greater when digital financial inclusion measures are used as compared to traditional
measures. Second, Fintechhas played a positive role in bridging the digital access gap between rural
and rich-poor populations. Third, Fintech does not correlate with the gender digital gap.

Jagpat M.(2018) The banking landscape is changing. In new wave. Technology is revolutionizing.
The way customers interact. Interact with their finance. From social. Mobile capabilities. Banks are
Reconsidering. There way. Doing business to offer a better customer experience and remain
competitive. By looking at the scenario, exiting now in India. One can find that people are now
taking more and more advantages of the digitalization in case of banking. Traditionally, banking
practice used to focus on protectingposts, rather than understanding how best to delight its customers
in recent. In recent times, banks are keen to become more customers centric with the help of
digitalization. Indian banks are now not only getting more customers but also delivering Top-notch
Service As efficiency counts as well.

Vasiljeva and Lukanova (2016) state that “FinTech is an industry-oriented toward arranging
financial services for private individuals and industries to provide customer- oriented solutions most
efficiently and at the lowest cost possible, ensuring this viainnovation and technology”

Dr. Disha Mehta (2021) this paper focuses on customers’ responses concerning adoption,
inclination, and attitude toward FinTech technologies. Research has been supported by a survey
from a wide variety of retail customers of financial products and services, and also based on a
thorough assessment of the literature. Key research gaps have been covered withquestions that could
form the basis of academic study on fintech in India as less number ofusers of FinTech are there as
of now and people like to access financial services through mobile. Customers are interested in
using FinTech services like Robo advisors and online lending. FinTech should work on these
services where other financial services are not up tothe mark. Fast services, easy accessibility, and
cheap service are the major factors contributing to the use of FinTech by customers.

Tomasz kurczyk (chief digital and transformations officer, AXA)- Financial Literacy and Risk-
awareness many of unbanked households are low-income families living in remote, rural
areas. As FinTech moves towards a new era, inclusive FinTech — FinTech for financial
inclusion — is bridging the banking gap in underserved regions and proving a game-changer
for traditional banking. However, once these individuals overcome learning gaps, they can
take accountability for their finances, stay aware of their risks, and use money as a tool for
economic development. As it those are significant barriers for product adoption and growth,
inclusive FinTech companies are vested in experimenting with a variety of strategies to
provide financial education, raise risk awareness, and achieve financial inclusion on a large
scale.

Saniya Sameer Paddalwar, Dr. Lakshmi.P (2022) The FinTech industry has been a boomin the
financial sector of India and will continue to contribute to the growth of the Indian economy in
terms of National income, GDP, Employment opportunities, and much more. Due to the Covid-19
Pandemic, the Indian economy had taken a hit, which resulted in the ambiguous contribution of the
FinTech industry to the Indian economy. The FinTech industry will continue to grow exponentially
over the next five years.

Gozman and Willcocks (2018) - Risk and regulations There’s a framework theory for deciding
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when to engage strategically with, or avoid Cloud technologies. This helpsexecutives balance the
need to innovate with the need to manage compliance risk and then detail emerging effective
practices for managing Cloud based innovation on a sustainable basis.

Junger and Mietzner (2019) A household's level of trust and comfort with new technologies,
financial literacy, and overall transparency Households with low levels of trust, good financial
education, and preference for transparency are characterized by a higher probability of adopting
FinTech. In contrast, household price perceptions do not appear to significantly impact switching
probability.

Susilo et al (2019) User acceptance It is actually harder to identify the basic role of factorsthat will
contribute to user decisions, especially for applications that they do not have to pay. In other words,
we cannot identify user judgment prefer one over than other using thebasic Technology Acceptance
Model (TAM) model. It is important to find out the other factors to include in the basic model of
TAM.

Digital payment adoption in India (2020) this article is A high-quality push towards empowering
users (as opposed to extolling product features or generic advantages of digital payments), with
specific “how to use” knowledge, helplines for learning as well problem-solving and safeguard
features that help the user ‘stay safe’, can make India racetowards being a less-cash society. It is
today well past the early adopter stage and the mainstream majority is adopting it. What is even more
heartening is that the lower incomegroup is also a part of this movement to digital.

Research Hypothesis
e There is no association between awareness of fintech and gender of respondents.
e There is no association between awareness of fintech and education level of respondents
e There is an association between awareness of fintech and education level of respondents

1.10- Research Methodology

The universe of the study consists of the students of higher educational institutes in
Govt.P.G.College Ranikhet (SSJ University Almora) in various age groups. This research studyis
only based upon descriptive research designs where the researcher has no control over the
variables; we can only report what has happened.The proposed study is conducted on the
awareness and knowledge among students of higher educational institutes in Govt.P.G.Collage
Ranikhet(SSJ University Almora). A convenient sampling method has been used as a sampling
design and data is collected from primary sourcesthrough survey questionnaires. The type of data is
primary data collected through questionnaire.For the present study 100 respondents were selected
in Govt.P.G.Collage Ranikhet (SSJ University Almora) various tools and techniques have been
used for the analysis by using Chi-Square Test and MS EXCEL.

A self-developed questionnaire was used to gather primary data from 100 respondents.

Table 1.1- Sample design

Criteria Categories Frequency %
Age a) 16-20 48 48%
b) 20-25 44 44%
c) Above 25 8 8%
Gender a) Male 60 60%
b) Female 40 40%
Stream a) Commerce 45 45%
b) Science 30 30%
c) Arts 25 25%
Education Level a) Graduate 60 60%
b) Post Graduate 40 40%
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Results and Discussions
» Are you familiar with the term FinTech?
Table - familiar with fintech

Response Frequency Percent
Yes 24 24%

No 76 76%
Total 100 100%

The Table shows the frequency of respondents familiar with the term FinTech. According to data
20(20%), respondents were familiar with the term of fintech and 80(80%) respondents were not

familiar with the term fintech.

Figure - Familiarity with Fintech

HO — There is no association between awareness of fintech and gender of respondents.
Table - Observed Frequencies

Male Female Total
Yes 15 (AB) 9 (aB) 24 (B)
No 39 (Ab) 37 (ab) 76 (b)
Total 54 (A) 46 (a) 100 (N)
Table 4.4- Chi-Square Calculation
fo Fe (fo-fe) (fo-fe)2 (fo—fe)?
[ ]
fe—
AB 15 12.96 2.04 4.1616 0.321111
Ab 39 41.04 -2.04 4.1616 0.101404
aB 9 11.04 -2.04 4.1616 0.376957
Ab 37 34.96 2.04 4.1616 0.119039
x2 =0.91851

The calculated value of Chi Square 0.91851 is less than the table value (3.841) at 5% level of
significance and 1 degree of freedom. Hence the null hypothesis is accepted and it may be

concluded that gender and awareness regarding fintech are not associated.

Hypothesis 2

There is no association between awareness of fintech and stream of study ofrespondents
Table - Observed Frequencies

Commerce Non- Commerce Total
Yes 13 11 24
No 32 44 76
Total 45 55 100

Table - Expected frequency
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Figure4.3-Chart showing Stream-wise classification of

Commerce

mYes W N¢

Non-Commprce
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Male Female Total

Yes 10.8 (AB) 13.2(aB) 24 (B)

No 34.2 (Ab) 41.8 (ab) 76 (b)

Total 45 (A) 55 (a) 100 (N)

Chi Square Calculation
fo Fe (fo-fe) (fo-fe)2 (fo — fe)?
[ ]
fe

AB 13 10.8 2.2 4.84 0.448148

Ab 32 34.2 -2.2 4.84 0.14152

aB 11 13.2 -2.2 4.84 0.366667

ab 44 41.8 2.2 4.84 0.115789
x2 =1.072125

The calculated value of Chi Square 1.072 is less than the table value (3.841) at 5% level of

significance and 1 degree of freedom. Hence the null hypothesis is accepted and it may be concluded
that stream of study and awareness regarding fintech are not associated.

Hypothesis 3

HO — There is no association between awareness of fintech and education level ofrespondents
Table - Observed Frequencies

Graduation Post-Graduation Total
Yes 14 10 24
No 48 28 76
Total 62 38 100

-Chart showing classification of respondents based on

Education Level

Expected frequency
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Male Female Total
Yes 14.88 (AB) 9.12(aB) 24 (B)
No 47.12 (Ab) 28.88 (ab) 76 (b)
Total 62 (A) 38 (a) 100 (N)
10 Chi Square Calculation
fo Fe (fo-fe) (fo-fe)2 (fo—fe)?
[ ]
fe
AB 14 14.88 -0.88 0.7744 0.052043
Ab 48 47.12 0.88 0.7744 0.016435
aB 10 9.12 0.88 0.7744 0.084912
Ab 28 28.88 -0.88 0.7744 0.026814
x2 =0.180204

The calculated value of Chi Square 0.1802 is less than the table value (3.841) at 5% level of
significance and 1 degree of freedom. Hence the null hypothesis is accepted and it may be
concluded that education level and awareness regarding fintech are not associated.

» Fintech products and services easy to use?
Table - Easefulness’ of Fintech

Response Frequency percent
Agree 38 38%
Strongly agree 16 016%
Disagree 18 18%
Strongly disagree 5 5%
No opinion 23 23%
Total 100 100%
Figure 4.5- Easefullnes of Fintech

m Strongly disagree ® No opinion

» Disagree

The table shows the fintech product and services easy to use for respondents. According to data
38(38%), respondents agree to the fintech product and services easy to use, 16(16%) of
respondents are strongly agree to the fintech product and services easy to use, 18(18%) of the
Respondent disagree to the fintech product and services easy to use,5(5%) of the respondent are
strongly disagreed to the fintech product and services easy to use and 23(23%) of the respondentare
no opinions.

mStrongly agree

» Fintech products and services are beneficial?
Table - Usefulness of Fintech

Response Frequency Percent
Agree 37 37%
Strongly agree 14 14%
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Disagree 25 25%
Strongly disagree 8 8%
No opinion 16 16%
Total 100 100%

The table show the fintech product and services are beneficial of the respondents. According tothe
data 37(37%) of respondents are agree, 14(14%) respondents are strongly disagreed,25(25%)
respondent are disagreed,8(8%) respondents are strongly disagree and16(16%) respondent are no
opinion.

Figure 4.6-Usefullnes of Fintech

mAgree  mStrongly agree  mDisagree  mStrongly disagree  m No opinion
» Fintech services are better than traditional banking?
Table - Relative usefulness of Fintech

Response Frequency percent
Agree 36 54%
Strongly agree 13 35%
Disagree 19 8%
Strongly disagree 8 3%

No opinion 24 0%
Total 100 100%

The table show the fintech services are better than traditional banking.36(36%) respondents are
agree,13(13%) respondents are strongly agree,19(19%) respondents are disagree,8(8%)

respondents are strongly disagree and 24(24%) respondent are no opinion.
Figure 4.7-Relative usefulness of Fintech

mAgree  mStrongly agree  m Disagree  mStrongly disagree = No opinion
» Do you Know about crowdfunding?
Table - Awareness regarding crowdfunding

Response Frequency percent
Yes 21 21%

No 79 79%
Total 100 100%

The table show the do you know about crowdfunding. According to the data 21(21%) respondents
are yes and 79(79%) respondents are no. the conclude tha data majority of respondent not about
crowd funding.
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Awareness regarding crowd funding

» Do you Know about artificial intelligence (Al) and its usage in banking and

finance?
Table - Awareness regarding Al
Response Frequency percent
Yes 22 22%
No 78 78%
Total 100 100%

The table show Do you know about artificial intelligence and its usage in banking finance.
According to the data 22(22%) respondents are response to yes and 78(78%) respondents are
response to no.

Figure - Awareness regarding Al

» Do They have any FinTech apps on their smartphone such as Paytm, PhonePe,

Google pay?

Table - Usage of Fintech Mobile Application
Response Frequency percent
Yes 81 81%
No 19 19%
Total 100 100%

Tha table show do they have any fintech apps on their smartphone such as paytm, phonepe,
google pay. According to data 81(81%) respondent are response is yes and 19(19%) respondents
are response no. tha conclude the data majority of respondent use paytm, phonepe,and google pay

Figure -Usage of Fintech Mobile Applications

» How frequently do you use or practice the fintech method in your daily business?
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Table 4.17- Usage of Fintech in daily life
Response Frequency Percent
Frequent 35 35%
Sometimes 40 40%
Rare 25 25%
Total 100 100%

The table show is how frequently do you use or practice the fintech method in your daily
business. according to data 35(35%) respondents are frequently use fintech ,40(40%) respondents
are sometimes use fintech and 25(25%) respondents are rare use fintech.

Figure - Usage of Fintech in Daily life

® Frequent ®mSometimes ® Rare
» If you Ever practiced. Fintech in your daily life, in what Aspect Do you use the

most?

Table - VVarious means of using fintech
Response Frequency Percent
Mobile payment 78 78%
Investment 13 13%
Wealth management 0 0%
Crowdfunding 2 2%
Never practice 7 7%
Total 100 100%

The table show If you ever practiced. Fintech in your daily life, in what Aspect Do you use the
most. According to data 78(78%) respondents are practiced mobile payment, 13(13%)
respondents are practiced investment ,0(0%) respondents are practiced wealth management,
2(2%) respondents are practiced crowdfunding and 7(7%) respondents are never practice

Figure 4.12- Various means of using Fintech

Never practice - 7
crowdfunding l 2
Wealth 0
management
Investment - 13
Mobile
.. I
paviment
D 20 40 60 80 100
® Maobile payvment ® lnvestment m Wealth management
. crowdfunding g Never practice
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» What is the influence or attractiveness of using FinTech applications?
Table 4.19- Reasons for using fintech Mobile Applications

Response Frequency Percent
Easy and smart 47 47%
Less cost and save time 42 42%
Reword and cash point 13 13%
Total 100 100%

The table shows the what is the influence or attractiveness of using FinTech. According to data
47(47%) respondents are response to easy and smart, 42(42%) respondents are response to lesscost
and save time,13(13%) respondents are response to reword and cash point.

Figure 4.13- Reasons for using Fintech Mobile

Apnplications

20 30 40

® Easy and smart ® Less cost and save time & Reword and cash ;h"‘-lll‘
» Why did you not practice the FinTech application?
Table - Reasons for not using fintech mobile application

Response Frequency percent
Lack of knowledge 47 47%
Default and have no internet 33 33%
connectivity

No interested to use 8 8%
Other 12 12%
Total 100 100%

The table show the why did you not practice the fintech application. according to data 47(47%)
respondents are response to lack of knowledge, 33(33%) respondents are response to default and
have no internet connectivity, 8(8%) respondents are response to no interested to use and 12(12%)
respondents are response to other.

Conclusions
In present scenario, people go with innovative technology to get their work done in much smarter
and faster way. Fintech are emerging as an important tool in providing services at faster rate. The
technological revolution taking place throughout the world enable the banking sector to transform
it traditional way of functioning. Private Banks and public banks have adopted the technological
innovation in their working. The Indian banking sector has evolved but customers have not
adopted it completely. There is a need to develop awareness among customers about using these
fintech Services. The awareness will improve which will lead to better adoption of new
technologies. in coming years the banking sector will grow by providing better facilities with
innovative technologies. In conclusion, based on the data collected from the level of understanding
and awareness on FinTech practices, the respondents still do not know clearly what FinTech is and
aware about it practices especially in the financial transaction services. The data collected from
survey questionnaires also showed unsystematic findings from each question to another. Even
many students answered that they practiced FinTech mostly in aspect of mobile payment; they
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may be confused with the practice of Fintech. This proved that the respondents which are students
in Govt.P.G.College Ranikhet (SSJ University) still not aware and lack of knowledge on what
FinTech is and how it applies in our daily business especially in financial transactions services.
Thus, it is very crucial to give them more understanding on what FinTech is until them able to
apply and practice it in their daily business.

In term of level of knowledge on the general rules of FinTech practices, the students mostly
notaware and know about its general rules. The data collected also showed their confusion on the
rules of financial transactions through FinTech practices. Thus, it is a need to let them know about
all this rules regarding the use of FinTech applications in financial transactions services.

Moreover, it is important to increase the high level of awareness and knowledge on financial
technologies for both practices and its general rules among students. As a student, the need of
following the new trend and development of technology is a priority. This dissertation aims to
know how far students in Govt.P.G.College Ranikhet (SSJ university) aware and know about
FinTech and its general rules. The results of the study conclude that some students still do not
know what FinTech is in detail and are also not able to practice any FinTech applications in their
daily business.

» SUGGESTIONS
There are several suggestions to overcome the problems. First, encourage students to do financial
transactions through Fintech applications in their daily business such as sell and purchase.
Govt.P.G.College Ranikhet (SSJ university) has provided a platform to practice FinTech for their
payment settlement for financial transactions through FinTech apps, and thatis why it should be
introduced and strongly let the students aware about it. They may apply their smartphone by
installing Fintech Apps and try to use it during pay any foods or beveragesor investment etc.
In order to make it reality, it is very important to give an enough knowledge and education forboth
seller and students. The awareness and knowledge about FinTech need to be fully explained to them
clearly until they know how to practice it in their daily business. However, the way to deliver the
knowledge may be various. The cooperation from the management of university is needed in order
to provide an effort towards a paperless transaction such as rules and guidelines on how to practice
it. It is also a necessary on the behalf of university to run or set up any seminar, forum and
discussion, talk and others to distribute the information and to expose the students about the
knowledge of financial technologies and its general rules.
The practical knowledge on how FinTech works also very important. The awareness campaign
maybe can help students to practice it in practical way. So that, it will be more understandable and
clearable.. It also can be implemented by adding it as a course subject or may be apply in selected
subject.
Thus, may all of these suggestions can improve the awareness and knowledge among students. To
make a digital campus life become reality, an action must be taken and try to implement it step by
step. The government such as the Ministry of Higher Education also plays a major roleto support all
the efforts in implementing this suggestion.
Overall, this dissertation has achieved the objectives of the study and provides full information
needed to know the level of awareness on FinTech practices among students and its general rules.
The researcher realized that using the method of Microsoft Excel for such field might lead to get a
better result. It is suggested an interview session with some of the respondents should be conducted
in order to know their perceptions and understanding on FinTech practices and its general rules
verbally.
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