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Abstract-According to the present paper, the two self
mappings that satisfy contractive type conditions of
expansive in complete cone metric space reveals that these
mappings have some common fixed points. Furthermore,
the paper provides generalizations and extensions of well-
known results from the literature [10] and [11], which
further expands our understanding of this topic.

Index Terms-Expansive mapping, stationary (or fixed)
point, Common stationary point, complete cone metric
space,

I. INTRODUCTION
A significant result regarding contractions in complete

metric spaces was established by Banach [1] in 1922.
Initially, Machuca [4] developed a model of fixed
points in expansive mappings, later extended by Jungck
[13] to address numerous other types of expansive
mappings.

Wang et al. [7] used expanding mappings in 1984 to
demonstrate theorem of fixed point under complete

metric spaces. As early as 1922, Daffer and Kaneko [5]
proved a pair of mappings by defining expanding status
as under complete metric spaces at a common
stationary(or fixed) point.

Recently, Huang and Zhang [3] delivered a novel
dimension of metric space in their investigation of cone
metric spaces that presented conclusions on fixed points
in metric space. Furthermore, he looked into properties
of sequence convergent sequence in cone metric spaces
and established theorems at stationary (or fixed) points
through contraction map.

In 2013, Xi et al. [10] defined expanding mappings
through cone metric spaces, similar to complete metric
space and extended Daffer and Kaneko's [5] results for
two mappings. The results have been confirmed by
various researchers (refer to [2], [6], [7], [9], [11], [12],
[13], and [14]) at fixed points and common fixed points
about expansive mapping over cone metric spaces.
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Il. PRELIMINARY NOTES

As a starting point, let's discuss the features of cone-
metric spaces, including their definition.
Definition 2.1: Although .# — %, where & is a unique
Euclidean space, and as well as .# is referred to be the
cone unless.
(i) & #{0},also 4 is non-empty and closed,
(i) ax + by € M Vx,y € M, whereaand b are
non negative real number.

(i) M n (=m) = {0}.
Definition 2.2: Suppose < be an order of partials on
2B by using . as a reference, where M B.Ify — x
belongs to .4, we say x < y.If y — x belongs to the
interior .4, we write x <« y.Whatever the interior of
A is also say and denotes to Int .4 is and ||.|| is also
say and denoted by the norm on . Even there is a
positive integer k with a value || x|| < K ||y]||, V
X,y €#,where0 < x < y. Inthatcase, cone .#is
considered normal and the smallest positive value of K
are called the normal constant of ..
Definition 2.5: Assuming -# is a cone on real Banach
space & with partial order < where the interior of . is
not empty and let X # ¢ is a set, and we have a
function d:X x X — E. Here are some rules that d
must follow:
(CMd,).0 < d(a,b)foralla,b € X

(non negativity)
(CMd,).d(a,b) = 0,ifand only if

a=»b
(CMd3). d(a,b) = (b,a)

forall a,b € X (symmetric)
(CMdy). d(a,b) < d(a,c) + d(c,b)

forall a, b,c € X (triangle inequality)
If these rules are followed, then we can say that (X, d)
is a cone metric space, where d be a metric of cone on
X, d).
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Example2: Assuming that an operator d : X X X —
A specified by d (x,y) = (Jx — yl|,a|x — y|) with
a > 0 becomes variable and Let 8 = R? M
={(x,y) € B /x,y = 0}, as well as X = R. In that
instance (X, d) is the representation of a cone metric
space.
Definition 2.7: Suppose we have the sequence {a;} €
X on (X,d) which a belongs to Xand the statements
as follows:
1. Whenever there exists an ordinary integer N such
that d(ag,a) < c for all k > N, for any c € #
where 0 < ¢, then we can say that {a, } converges to
a. We can represent this as

lim a, =a ora, =aask — oo.

n—oo

2. A Cauchy Sequence is known as the sequence
{ ax} whenever a non negative integer N through
d(ag,a;) < ¢, V k,I = N for every c € # where
0 K< c.
3. Whenever Cauchy Sequence in X is convergent,
furthermore (X,d) must considered absolute(or
complete) cone metric space.
Definition 2.8: Assume that .# denotes the cone with
real Euclidean spaces B on (X, d) provided as well as
Q) U EM&E u K c almost
r € [0,1], subsequently u = 0.
(i) p<0,0<KLtthen p LK.
I11. MAIN RESULTS
Here we discuss the results of [10] and [11] under the
normality assumption and we show that the common
fixed point for two expansive types of contractive
mapping.
Theorem 3.1: Suppose that the two continuous onto
mappings L, and L, : X - X on (X,d) , -#is constant
of the normal cone. Given a be the positive constant and
B be the constant between 1/2 and 1, where o + § >1.
For all a, b € X, the condition holds as follows:
d(La,L,b) = ad(a, b)
+B[d(a,Lia) +d(b,L,yb)] ... (3.1.1)
Then, we can conclude that L, and L, are common
stationary point in X.
Proof: Assume that a, € X. We also have two onto
functions, L, and L,, 3 a,,a, € X such that
Li(ay) = ap, and Ly(ay) = a;.
From here, we can define two sequences {a,}
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and {azx+1} by
Ay = L1a2k+1 fork = 0,1,2,3
.and

Xoks+1 = LpQopen fork = 0,1,2,3 ...
Note that, a,, = a,r4+q SOMe k = 1, and then it is
fixed point of L; and L,
Now, leta = ayk4q, b = azp42, In(3.1.1) we have
d( azk, Az+1) = d(L1Gzk+1, La2k+2)
d(azk, Azr41) = ad(Azr41, Qopt2)
+ Bld(azi+1,L1azi+1) + d(Azk+2, La2k+2)]
> ad(azi+1, A2+2) + Bld(Azrs1,a2k) +
d(azi+2, A2p+1)] =
(a + B) d(azk+1, z2k+2) T Bd(Azk+1,A2k)
Implies that
(1= B) d(azk, azi+1) = (a+ B) d(azrs1, a2ic+2)
= d(azk, azp+1) = %ﬁ d(Azk+1, A2ke+2)

= d(azk+1,02k42) < hd ( azp, Gap41)

where h =1 <1
a+p

Commonly,

d(azk, azx+1) < h d(azk-1,az )
S <. h#d(x x,).

So, for < [, we have

d(azk, az) < d(azk Azk+2)

b RPN +d(a21_1,a21)
< (hzk +h2k+1+ ...... +
h21'1)d(a0,a1)

h2k

< in d(ao,al)... (312)

Now, according to normality, from (3.1.2) we have
2k
lld(aze az)ll < T K lid(ag,a)ll = 0,
as (k,l » x)
This implies ||d(a,k, az;) |l = 0. Hence d(ayy, az;) =
0as (k,1 » ).
Thus, we can conclude that {a,;} corresponds to the
Cauchy sequence over (X, D) as well as also
complete 3x* € X s.t. ay, = x*ask — oo, given L
is continuous and onto mapping3 a point x™ in X
through
x* € L7t (x") i.e. x* = Ly(x™).
Analyze that follows
d(azk,x*) = d(L1azx41,x™)
> a d(azp1,x™)
+B[ d(azi+1, L1azps1) +d(x™, x7)].



Or d(x*,x*) = ad(x*,x™)
+B[d(x*, x*) + d(x™*, Lix™)]
=1 -p)dx"x") = (a+ p)d(x™,x7)

*k * (1_[))) * *
= d(x*™x )Smd(x ,x)... (3.1.3)

Now, according to normality, from (3.1.3) we have

*% * (1_5) * *
A, 2 < {2 K lldGe, x)]l = 0.

= ||d(x*™,x")|| = 0. Hence d(x™,x*) =0=x* =
x*.This indicates thatx™ is a stationary point (fixed
point) of Lyas L;(x™) =x" = x™.
In a similar manner, we can prove that L, x™= x*.As a
results, Ly x™ = x* =,L,x™ . Thus both L, and L,
have x* as their common stationary point. Complete
proof of this theorem.
Theorem 3.2: Suppose that the two continuous onto
mappings L, and L, : X - X on (X,d), -#is constant
of the normal cone. Given a be the positive constant and
B be the constant between 1/2 and 1, where a + § >1.
For all a, b € X, the condition holds as follows:
d(L,a,L,b) = ad(a,b)

+pB[d(a,Lyb) +d(b,Lia)] ... (3.2.1)
Then, we can conclude that L, and L, are common
stationary point in X.
Proof: Assume that, a, € X. We also have two onto
functions, L, and L,, 3 a4, a, € X such that

Li(a1) = ag, and Ly(ay) = a;.

From here, we can define two sequences {a,}

and {azk+1} by
Ay = L1a2k+1 fork = 0,1,2,3
and

Arp+1 = Lyase,, fork = 0,1,2,3 ..
Note that, for k > 1, ayr = ak+q , then it’s fixed
point of L, and L,
Now give a = ayiyiand b = aypy, in (3.2.1), we
obtain
d(az, zr41) = d(L1Ggks1, L2Gops2)\
d (azk, Q2p41) = ad(Qzp41, A2k42)
+ Bld(azk+1,L2a2ns2) + d(Qzp42, L1Ggk41)
= (a + B)d(azr+1, Azr42) + Bd(Azps1,Az1)
=d(azn41, Ans2 ) < hd agp, Azr41),

where h =22 0 <h <1
a+p

Fundamentally,

d( azk, azr+1 ) < hd(aze-1,az1 )
ST < h*"d(aga,).
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So, for k < [ ,we have
d(azk, az;) < d(azg, azk+2)
Fo +d(a21_1,a2[)
< (h?" 4 p2nt1y
+"‘ +h2m_1)d(a0,a1)

hZTl
< d(agay)... (322)

Now, according to normality, from (3.2.2) we have
th
lld(azi azDll < 1=K lid(ag, a)ll = 0,

as (k,l » o)

This implies ||d(a,x, az)|| = 0. Hence d(a,i, ay;) =

0 as (k,l » o). Thus, we can conclude that {a,}

corresponds to the Cauchy sequence over (X, D) as well

as also complete Ix* € X s.t. ay, = x* ask — oo,

given L, is continuous and onto mapping 3 a point § €

X through & € L1 (x*) i.e. x* = L,(8).

Now Consider

d(aze,x*) = d(L1azx41,6)
= a d(azks1,9)
+B[ d(azk+1,L16) + d(6, Ly azp41)]-
Or
d(x*,x*) = ad(x*,6) + f[d(x",6) + d(,x™)
= 0= (a+2p)d(x"95)
= dx*6)<0... (3.2.3)

Now, according to normality, from (3.2.3), so,

lld(x*,8)]| = 0. Hence d(x*,6) =0= 8 =x*.This

indicates thatx™ is a stationary point (fixed point) of

LiasL,(6§) =x*=6.

In a similar manner, we can prove that L, § = x*.As

results,L; § =x*= L, 6. Thus both L; and L, have x*

as their common stationary point. Complete proof of

this theorem.
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Abstract:
We review recent experimental work
falling under the broad classification of
colossal magnetoresistance (CMR), which
is magnetoresistance associated with a
ferromagnetic-to-paramagnetic phase
transition and theoretical aspect of
Magnetoresistance and application of
CMR materials
Index Terms:-
Magnetoresistance
Introduction

The study of manganites, a class of
manganese oxides, is a key area within the
research of strongly correlated electron
systems, particularly because of their
intriguing phenomenon known as Colossal
Magnetoresistance (CMR). These materials
exhibit dramatic changes in electrical
resistance in response to an external
magnetic field. Recent theoretical and
computational advances have deepened our

CMR, Manganites,

understanding of these  compounds,
highlighting their complex and often
inhomogeneous  ground  states. In

manganites, the strong tendencies toward
phase separation typically result in a mix of
ferromagnetic ~ metallic  regions  and
antiferromagnetic charge and orbital ordered
insulating domains [1]. This inhomogeneity
plays a crucial role in the observed CMR
effect. Theoretical models, including those
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that incorporate strong electron-phonon
Jahn-Teller and Coulomb interactions, have

been successful in describing the
resistivity versus temperature behavior of
these mixed-phase states, aligning well with
experimental observations.

The phenomenology of these mixed-
phase states appears to be robust across
different models, suggesting that the
fundamental behaviors are not over
dependent on the specific microscopic
details. However, understanding the
microscopic origins of these competing
phases—such as the stabilization of charge,
orbital, and spin ordered states—is still
crucial.  This understanding helps in
elucidating the phase diagrams and the
detailed electronic properties of manganites.
Moreover, the concepts derived from
studying manganites are not limited to these
materials alone. Similar mixed-phase
behaviors have been observed or predicted in
other compounds like ruthenates and diluted
magnetic  semiconductors. This broad
applicability underscores the importance of
manganites in advancing our knowledge of
correlated electron systems.

Manganites are significant in the study of
strongly correlated electron systems due to
their complex phase behaviors and the
colossal magnetoresistance effect. Continued
research into their microscopic properties
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and phase diagrams is essential for further
progress in the field. More recently, it has
been found that certain transition metal
oxides (manganite perovskites) also have a
large magnetoresistance (MR). This has been
named colossal magnetoresistance (CMR),
mainly to differentiate it from giant
magnetoresistance. The early physics of
CMR invoked a spin scattering argument
(double exchange) in Fig.l to explain the
large MR [2].

Fig -1 Schematic diagram of the double-
exchange mechanism. The two states Mn®*-
Mn* and Mn*+ - Mn** are degenerate if the
manganese spins are parallel

La Ca,Mn0),

Fig-1l: Phase diagram of Lai;.x Cax MnOs,
The phases of Lai.xCaxMnOs include charge-
ordered (CO), canted antiferromagnetic
(CAF), ferromagnetic metal (FM), and
ferromagnetic insulator (FI) phases, as
illustrated in the phase diagram. The
unlabeled region in the diagram corresponds
to a paramagnetic insulating phase. Recent
theories have challenged older models by
proposing that electron localization, rather
than previously considered mechanisms, is
driven by electron-phonon interactions.
However, a comprehensive theory of
Colossal Magnetoresistance (CMR) has yet
to be fully established. This paper will focus
on CMR in perovskite manganites. The most
frequently studied perovskite manganites are
of the form REi1xAxMnOs, where RE
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represents a rare earth metal (such as La or
Pr) and A is a divalent alkali metal (such as
Ca or Sr). In these compounds, the key
electrons are in the Mn 3d shell, with Ca and
Sr serving as hole dopants, leading to (4-x)
electrons in the Mn 3d shell. These electrons
align their spins, giving the Mn atom a net
magnetic moment. The varying doping levels
produce different phases; for
Lao75Ca02sMn03, at x=0, the material is
insulating and paramagnetic at high
temperatures but exhibits antiferromagnetic
ordering at lower temperatures. In this
antiferromagnetic state, moments within
planes perpendicular to the c-axis are aligned
parallel, but the orientation of these spins
alternates from plane to plane, referred to as
canted antiferromagnetic (CAF). As doping
increases, the antiferromagnetic order
transitions in a complex manner to
ferromagnetic order, with the material
remaining insulating at all temperatures
within the range of 0.07 < x < 0.17.

This report will focus on CMR in the
perovskite Manganites a.. Finally, recent
investigations probing the phase transition
itself for differently doped Manganites will
be reviewed. The most commonly studied
perovskite Manganites have the chemical
structure

In addition to magnetic ordering,
Lao7sCap.24aMnOs also exhibits a charge-
ordered (CO) phase. The renewed interest in
manganites in the 1990s stemmed from the
observation of significant magnetoresistance
(MR) effects in compounds like
Ndo5pbo_5Mn03. and Layz Bayz MnOs. . For
the La-Ba compound, resistivity versus
temperature data shows an MR effect as high
as 60% at room temperature in thin films,
which was notably greater than that observed

in artificial magnetic/non-magnetic
multilayers and  suggested  potential
applications in  magnetic  recording.

However, subsequent research has shown



that while the MR effect can approach 100%,
this often occurs at the expense of lowering
the Curie temperature (Tc), which limits
practical applications. For  example,
NdosPbosMnOsz.  demonstrates a  larger
resistivity change but with a reduced Curie
temperature of 184 K. Additionally,
manganites typically require magnetic fields
of about 1 T or more to achieve comparable
resistivity changes, which is higher than the
0.01 T needed for giant magnetoresistance
multilayers, making them less suitable for
certain applications. Although progress in
the development of applications is frequently
reported in this report the Manganites will be
mainly considered as an interesting basic-
physics problem, with emphasis focused on
understanding the microscopic origin of the
large MR effect which challenges our current
knowledge of strongly correlated electron
systems. .

The field of manganites received a major
boost with the discovery of the colossal
magnetoresistance (CMR) effect, which led
to heightened interest in these materials. In
studies ofLags7CagssMnOs  thin ﬁlms,
researchers observed a magnetoresistance
effect three orders of magnitude greater than
the giant magnetoresistance found in
superlattice films. The term "colossal" was
introduced to differentiate this effect from
the previously known giant MR effect. To
fully understand CMR, it is crucial not only
to examine the ferromagnetic metallic phase
but also to explore the competing phases
involved. The theoretical foundation for
understanding CMR was laid by Zener and
later applied to manganites by K. Kubo and
N. Ohata. They used the concept of double
exchange to explain how ferromagnetic order
and metallic behavior arise simultaneously.
To grasp double exchange, it's important to
consider the electronic structure at the Mn
site. In a perfectly cubic lattice, the Mn 3d
orbitals split into two sets due to crystal field
effects: a triplet of tyg States and a doublet of
gq States. The eq doublet is typically 2-4 eV
above the tg triplet in energy. Coulomb
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repulsion forces electrons to occupy separate
energy levels, and Hund's rule ensures that
all 3d electrons on the Mn atom align
ferromagnetically. Three electrons fill the
lower-energy tq States, creating an inert core
spin of S=3/2. The remaining electrons,
which are in the eq states, can move through
the lattice, but their movement is constrained
by the requirement that their spin remains
aligned with the core spin of the Mn atom.
This electron hopping between Mn sites is
mediated by the intervening O* ions, a
process known as double exchange.

As the temperature decreases and spin
fluctuations diminish, the system's energy is
lowered by aligning the Mn core spins
ferromagnetically. This alignment allows the
eq electrons to gain kinetic energy and move
more freely through the crystal. The transfer
integral for this hopping is highly sensitive to
the Mn-O-Mn bond angle; deviations from
180 degrees significantly reduce the hopping
probability. Experimental evidence [3]
supports this sensitivity, showing that
different divalent dopants with varying
atomic radii lead to significant changes in the
Curie temperature (Tc). Dopants with
smaller radii cause the Mn-O-Mn bond
angle, which reduces the single-electron
bandwidth and thereby lowers Tc. The
impact of dopant size on transport properties
can be partially described by the tolerance
factor, which measures how much the unit
cell deviates from cubic symmetry, with a
tolerance factor of 1 indicating a perfect
cubic cell. However, the tolerance factor is
not the only factor influencing the hopping
transfer integral. Local distortions in the
lattice can occur due to varying ion radii and
random dopant placement, leading to
statistical distortions. Additionally, differing
core charges of dopants create small
Coulomb fields, which are often balanced by
distortions in the surrounding oxygen
octahedra, the most flexible part of the
lattice.

Another important factor is magnetostriction,
the change in unit cell dimensions during a



magnetic transition. External pressure can
alter the unit cell dimensions, and
experiments have shown that varying
pressure while keeping the temperature
constant can drive a CMR manganite from an
insulating to a metallic state [2].

Failure of Double Exchange Model

It is obvious from the above discussion that
additional physics is necessary. The
significant increase in interest in manganites
can be traced back to the discovery of the
colossal magnetoresistance (CMR) effect.
This effect, observed inLags7Cao.33Mn0Os thin
films, was found to be three orders of
magnitude  larger than the giant
magnetoresistance seen in superlattice films,
prompting the use of the term "colossal” to
distinguish it. Understanding CMR requires
not only an examination of the ferromagnetic
metallic phase but also a thorough
understanding of the competing phases. One
such mechanism can be found in electron-
phonon coupling, which couple
instantaneous deviations of atoms from their
ideal positions to the instantaneous deviation
of electron configurations from their ideal
configuration. One important mode is a
distortion of the Os octahedral about a
particular Mn atom. This distortion
modulates the energy of the eg, orbital. Two
other linearly independent, even parity
uniaxial volume preserving modes (Jahn-
Teller distortions) result in a splitting of the
eq, doublet, resulting in a preferred
occupancy of one orbital over the other. It
can be seen that the Jahn-Teller distortion
will lower the energy when the ey, orbital is
singly occupied. Thus, an electron in a Mn
orbital will cause a lattice deformation,
lowering its energy. Such a self-trapped [2]
electron is called a polaron and may be the
cause of the localization. Theories using
polarons have been produced and can give
good results. t is assumed that the reader is
familiar with some basic phenomenology
involving the d-orbitals of relevance in
manganese oxides. In the cubic lattice
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environment, the five-fold degenerate 3d-
orbitals of an isolated atom or ion are split
into a manifold of three lower energy levels
(dxy, dyz, and dxx), usually referred to as tyg a
once mixing with the surrounding oxygen’s
is included, and two higher energy states
(d«?-? and d 3,% %) The valence of the Mn-
ions in this context is either three (Mn®") or
four (Mn*"), and their relative fraction is
controlled through chemical doping. The
large Hund coupling favour the population of
the tyg levels with three electrons forming a
spin 3/2 state, and the ey level either contains
one electron or none.

Phase Diagram of Nd;xSrkMnQO3

We can follow the effect of hole doping [4]
on the magnetic and electrical properties of
CMR materials. In Fig. Ill, we show the
phase diagram of Nd;SrxMnO; of
intermediate bandwidth. The orbital order of
each phase is also illustrated [4]. At high
temperatures, for all doping levels, the
system is a paramagnetic insulator, denoted
by P on the diagram. The phase diagram of
Nd1-xStyMnQs, shown in Fig. III, illustrates
how hole doping affects the magnetic and
electrical properties of CMR materials. At
high temperatures, regardless of doping
level, the system is a paramagnetic insulator.
At low temperatures, the material exhibits
various phases based on doping levels:

0 < x < 0.1: Insulating with A-type
antiferromagnetism.

0.1 < x <0.48: Metallic ferromagnetism.
048 < x < 0.62: Metallic A-type
antiferromagnetism.

Special doping, x = 0.5: Insulating with CE-
type antiferromagnetism and  charge
ordering.

0.62 < x < 0.8: Insulating with C-type
antiferromagnetism.

0.8 < x < 1: Insulating with G-type
antiferromagnetism.
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Fig- 11l phase diagram of Nd; SrMnO3
Applications of CMR Materials
Magnetoresistance (MR) is important in
many technological applications, such as
magnetic data storage, read - write heads,
magnetic - bolometric sensors, Magnetic
tunnel junction (MTJ) and magneto resistive
random-access memory (MRAM). The
discovery of colossal magnetoresistance has
launched a new scientific event mainly
aimed at understanding and improving their
magnetoresistance properties. On the other
hand, Manganites are opening up vast and
exciting possibilities for basic condensed
matter physics. The delicate interplay
between different sources of energy, such as
the kinetic and electro-static energies of the
mobile carriers and their coupling to the
lattice, and strong coupling between spin,
charge, and lattice degrees of freedom, leads
to a wide range of striking physical
phenomena. These interactions can be tuned
by simply modifying the chemical
composition. These materials provide a
unique opportunity to study the physics of
complex systems in which electrons, spins
and phonons are strongly coupled, and to
elucidate the interplay between local
structural deformations
and macroscopic transport, magnetic and
optical properties. Based on the properties of
CMR materials discussed above, few
applications of CMR materials are listed
below-
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Applications of CMR materials are diverse
and include:

® Magnetic field sensors:

® Utilizing the CMR effect in films.

® Employing spin valve structures.

® Designing microwave CMR sensors.

® Electric field effect devices:

® Implementing SrTiO;s gates.

® Using ferroelectric gates.

® Bolometric uncooled infrared (IR)
Sensors:

® Exploiting the metal-insulator transition
at the Curie temperature.

® Low-temperature hybrid HTS-CMR
devices:

® Flux-focused magnetic transducers.

® Spin-polarized quasi-particle injection
devices.

® For industrial applications, magnetic

Sensors require:
Currently, oxide-based CMR sensors are
expected to have the most significant impact
in memory systems with densities around
100 GB/cmz.
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Abstract:

In civil engineering the construction of structures like
high-rise buildings is an integral part of work. During
these constructions, the use of concrete slabs is expedient
to provide better strength as well as stability. In the
modern era, emphasis is being laid on the construction of
sophisticated and modern buildings which uses modern
and special slab. There are many types of slabs that have
been developed over the course of time. The present study
reveals the chronological advancement in the construction
and application of slabs. The waffle slab is the recent type
whereas normal RCC can be considered as a conventional
slab.

Index Terms: - Concrete, slabs, RCC, flat slab, waffle slab.

I. INTRODUCTION

Historical Background — Concrete is a kind of biphasic
composite material that comprises a matrix (binder
paste) that may include a filler (granular skeleton).
Cement is often included in the binder matrix; however,
it is not necessary for the composition of the concrete.
Without using cement, concrete may be created by using
other accessible binders. Later, the development of
Portland cement by Louis Vicat in 1817, reinforced
concrete by Monier and Lambot, and the involvement
of architect Auguste Perret were the turning points for
the broad usage of concrete as a building material,
which was in turn accountable for a new method to
construction in the 20™ century.

Concrete slabs are often used in modern constructions
to provide flat, horizontal surfaces with structural
support. Steel-reinforced slabs, which are typically
between 100 and 500mm thick, are most often utilized
to create ceilings and floors, however, smaller mud
slabs may be utilised for outside pavement.
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Many homes and businesses have a big concrete slab for
their ground floor, which is either anchored to the
ground by foundations or lies on the earth without any
further support. It is common practice to classify these
slabs as either suspended or ground-bearing. A slab is
considered ground-bearing if it is directly attached to
the foundation, and suspended if it is not. Several
common types of multi-story building slabs include:
Applications for block and beam, also known as block
and rib, are mostly found in residential and commercial
settings. Pre-stressed beams and hollow blocks make up
this sort of slab, which is temporarily supported until it
sets, usually after 21 days. A precast hollow core slab
that is crane-installed on location.

Thinner, pre-cast concrete slabs are strung between the
steel frames of high-rise structures and skyscrapers to
create the floors and ceilings on each level. Along with
homes, high-rise structures and sizable retail centres
also utilize cast-in-situ slabs. Shutters and reinforced
steel are used to cast these in-situ slabs on the spot.[5]
Conventional Slab: The term ‘conventional slab’ is
referred to a slab that is supported by columns and
beams. As a result of the contrast between the thin slab
and the heavy beam, the load is transferred to the beams
and then the columns. In contrast to a flat slab, it needs
additional formwork. Column caps are not required in
traditional slab designs. Conventional slabs are 4" (10
cm) thick. If the concrete may sometimes be subjected
to large loads like trash trucks or motor homes, 5" to 6"
inches is recommended. Buildings with reinforced
concrete frames are often utilised in construction.
Conventional slab or regular slab is supported by beams
and columns. In these designs, the beam is transmitted
to the load-bearing beams and subsequently to the
columns while the slab's thickness is quite minimal.
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When compared to a flat slab, this needs more
formwork. On the normal type slab, column caps are not
required.
Standard concrete slabs are 4 m long and square in form.
A typical slab of concrete is reinforced with main
(primary) reinforcing bars that are horizontally
organised and distribution bars that are vertically
distributed.[8]
Depending on their length and width, these types of
slabs are divided into 2 categories:
i. 1-Way Slab
ii. 2-Way Slab
Advantages:
i.  High break time since the beams are quite deep.
ii.  Beams provide lateral load resistance.
iii.  slab's thinness makes it lightweight.
Disadvantages:
i.  The height of the structure will rise from floor
to floor.
ii.  The building's lighting and ventilation are
hindered by beams.
iii.  The formwork is complex.
iv.  Reinforcement is complex.
v. It has along construction span.
Il. FLAT SLAB
These slabs are beam-less structures that are very useful
today. In flat slab structures, we only add panels to the
tops of the columns and thicken the slab. Flat slab
structures are more practical because their floor-to-floor
heights are reduced, they require less material to build,
and they meet various architectural requirements.

Flat slab characteristics
e Layout flexibility in the room
e Saving in building height
e More rapid construction
e MA&E service installation is simple.
e Buildable score
e Usage of prefabricated welded mesh
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Fig. I Conventional Slab

Types of flat slab: Flat slabs come in a variety of
varieties that are utilised in building. These consist of:
Simple flat slab

These are typically crafted from concrete and are held
up without the need for beams by the use of caps and
columns. The flat slab requires nothing in the way of
formwork and may be constructed quickly and easily.
Loads of the building are transmitted to the columns so
that the structure may remain effectively balanced.
These basic flat slabs can support spans between 6 and
9 metres in length. [4]

The "span" refers to the horizontal space between the
building's two separate pillars. When it comes to
dynamic loads, flat slabs excel up to 7 kN/m?,

Flat slab featuring drop panels

"Flat slabs with drop panels" is referred to the slabs that
have column capitals and drop panels. The drop panel is
referred to the slab's greater thickness at its highest
column. These drop panels may significantly increase
the flat slab's shear resistance.

The drop panels reinforce the flat slab, making the
structure more resilient to natural disasters. Negative
moment capacity refers to the bending moment
produced by the combined action of compressive stress
at the beam's base and tensile stress at its apex. The total
stiffness of the slab is increased while the deflection is
substantially decreased due to these flat plates.[1]



Fig. 1l Flat slab with drop panels

Flat slab featuring column heads

A column head is an extension of reinforced concrete
that sits on top of a column and functions as an essential
component of the overall structure. For architectural
purposes, the angles of such column heads may be
customised to be anything the architect wants.
However, if you want to imprint designs into the
concrete, you should pour it at a 45-degree angle on
both sides of the column.

o
e

ig. 111 Flat slab with a column hea

Flat slab: Problems

Punching shear failure during flat slab design is a
significant problem. Extreme localised stress is what
causes the flat slab to break. This usually happens
towards the base of the column or where the column
joins the slab. [6]

When a column's focused support response pushes
against the slabs, cracks develop all across the loaded
regions of the slab, resulting in a truncated collapse of
the slab. This is known as a punched shear failure. To
overcome this problem, the following strategies are
used:

Increase the slab's overall thickness, taking into account
drop panels and column heads.

By making the columns larger, the shear perimeter may
be hidden.

Give the necessary shear reinforcement.[2]
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Advantages

Because of its advantages over alternative reinforced
concrete floor systems, flat slabs are frequently used by
engineers in construction. Some of the most salient
benefits of flat slabs are as follows:

e Flexibility in room layout.

e Partition walls can be placed anywhere.

e False ceilings can be omitted.

e Owners may choose room layouts.

e Flat slab reinforcement is simpler to install.

e Reinforcement placement is easier.

e Flat slab uses a big table structure.

e Ease of Framework Installation.

¢ No beams minimise floor height and building
height.

e Foundation load will also reduce.

e Building height can be reduced.

e The vertical member might be saved by 10%.

e Big table structure speeds building.

e Less construction time.

e Standard sizes

e Prefabricated welded mesh.

e Better quality control.

e Less installation times

Disadvantages
The main drawbacks are listed below.

e Span length is medium.

e Large spans cannot be obtained using a flat
plate method.

e Not advised for delicate (masonry) partitions.

e Critical middle strip deflection.

e Drop panels may block larger mechanical
ducting.

e The center strip deflection may be crucial in flat
slabs.

e Higher slab thickness. In comparison to the
typical reinforced concrete 2-way slab design,
flat plate slabs have a greater thickness.

Flat Slab: Uses

The columns and beams in a conventional structure
serve the function of providing support for the slab.
Because beams aren't necessary when using the flat slab
method, which eliminates the need for them, the slab
itself is directly supported by the columns. A flat slab is
a common strategy for creating asymmetrical column
layouts due to its practicality, adaptability in interior
design, and simplicity of construction. [14]

Flat slabs are often used in construction because they
allow for greater aesthetic variety and light dispersion,



and they also reduce the amount of formwork that is
necessary for the building. It is common practice to
make use of flat slabs in the construction of irregular
column layouts, such as storeys with bending shapes,
ramps, and other similar elements, in public venues such
as parking garages, skyscrapers, theatres, and other
similar elements.
Using flat slabs provides a solution for the problem of
depth, as well as favourable conditions for the building
of flat soffits and increased design arrangement
versatility. Flat slabs provide a high degree of flexibility
and may be employed in situations where there is a
possibility that the interior layouts may need to be
changed in the future.

I1l. WAFFLE SLAB
Waffle Slabs can be defined as “A reinforced concrete
slab with equally spaced ribs parallel to the sides,
having a waffle appearance from below. A Waffle Slab
is a type of building material that has two-directional
reinforcement on the outside of the material, giving it
the shape of the pockets on a waffle”. [8]
The bottom of a waffle slab is supported by concrete
joists that span in opposite directions and are built of
reinforced concrete. The R.C. ribs are known as waffles
because of the grid pattern they produce. Another name
for it is a 2-way joist slab. It is often utilized when the
span exceeds 12 metres. It is more durable than other
slab types. 2 sections make up the slab. The two parts—
the top section, which has a flat surface, and the bottom
half, which is made up of joists—combine to form a
grid-like structure. When the grid has had any mould
removed from it, it appears. Additionally, it is used
when a building is being loaded heavily. When a
structure has to be stiff yet still have minimum
vibration, like a laboratory or industrial facility, this
kind of slab is utilized. [12]
A waffle slab considerably increases structural stability
without adding a lot of extra material to a substance. A
waffle slab is therefore ideal for broad, flat regions like
floors or foundations. Construction of reinforced
concrete roofs and floors using a grid of square, deep

Fig. IV Waffle slab
Waffle Slabs Characteristics

e In general, flat areas benefit from using waffle
slabs.

e Comparatively speaking, relatively little
concrete is utilised.

e Reinforcement for waffle slabs may be found in
the form of either mesh or individual bars.

e Thereis no need for a separate excavation to be
carried out for the beams in the case of a waffle
slab.

e The bottom of the slab has a waffle-like
appearance that was created with cardboard
panels, pods, etc.

e Waffle slabs should be between 85 and 100 mm
thick, with a maximum slab depth of between
300 and 600 mm.

e Waffle slab beams or ribs typically range in
width from 110 to 200 mm.

e Rib spacing should be between 600 and 1500
mm.

e Upto 16 metres, reinforced waffle slabs may be
built, but for spans longer than that,
prefabricated waffle slabs are preferred.

o Waffle slab is less expensive than strengthened
rafts and footing slabs and is effective against
shrinking.

e Only 70% of the concrete and 80% of the steel
used for the stiffening raft are needed for the
waffle slab [14].

Advantages
e In general, flat areas benefit from using waffle
slabs.

e Comparatively speaking, relatively little
concrete is utilised.

e Reinforcement for waffle slabs may be found in
the form of either mesh or individual bars.

e In the case of a waffle slab, a separate
excavation for beams is not necessary.

e The bottom of the slab has a waffle-like
appearance that was created with cardboard
panels, pods, etc.

e Waffle slabs should be between 85 and 100 mm
thick, with a maximum slab depth of between
300 and 600 mm.

e Waffle slab beams or ribs typically range in
width from 110 to 200 mm.

e Rib spacing should be between 600 and 1500
mm.



e Upto 16 metres, reinforced waffle slabs may be
built, but for spans longer than that,
prefabricated waffle slabs are preferred.

o Waffle slab is less expensive than reinforced
rafts and footing slabs and is effective against
shrinking.

e Only 70% of the concrete and 80% of the steel
used for the stiffening raft are needed for the
waffle slab.

Disadvantages

e Not ideal for locations with substantial live
loads, such as large industrial facilities and
warehouses.

e The thickness of the slab is controlled to ensure
that it satisfies the requirements for fire
resistance.

o Formwork cost is expensive.

e Installation of electrical apparatus might
provide a number of challenges at times.

IV CONCLUSIONS AND COMMENTS

It has been determined that the waffle slab is preferable
to the flat slab and conventional slab based on the results
of numerous investigations and discussions. The
chronological development of slab systems has played
a tremendous role in concrete technology and high—rise
building design in the whole world. The advancement
in building construction has opened a market for
researchers and developers to use eco—friendly and
cost—effective construction of slabs. Besides these, the
requirements of longer span, stability against seismic
activities etc. also put emphasis on the design of modern
types of slabs. In this way, we see the development of
flat and waffle slabs for building construction.
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ABSTRACT:

Financial inclusion (FI) as such means delivery of
appropriate financial services at an affordable cost on timely
basis to the disadvantaged group of people who do not have
access even to the most basic banking services. Financial
inclusion is often regarded as a key indicator of societal
development and well-being around the world. On August 28,
2014, the Pradhan Mantri Jan Dhan Yojana (PMJDY) was
launched for the welfare of the excluded section who was not
under the purview of financial services for long-term
development of the Indian economy.

Financial inclusion is a macro concept that empowers
different approaches to foster banking traditions while also
assisting in poverty reduction. In many nations, including
India, providing basic financial services that are affordable to
everybody, has a top goal for the government and financial
planner. In India, financial inclusion is critical to long-term
economic growth and development. Without financial
inclusion, inclusive growth is not possible. Financial
inclusion is also required for the country's economic growth
and development.

Under this concept, this paper aims to analyze the journey of
Financial inclusion since it inception. The introduction of
Jan Dhan Yojana has paved a strong base and connected a
record number of excluded people with more benefit for their
well beings. In short, the PMJDY is a bold step for financial
inclusion.

Index Terms:- PradhanMantri Jan Dhan Yojana(PMJDY) ,
Financial Inclusion
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I. INTRODUCTION

The Universal Financial Access 2020, financial inclusion
plan aims to source and open one billion savings accounts
worldwide either in the form of transaction account or in
the form of electronic instrument to storemoney and send
& receive payments. Since 2011, 1.2 billion people have
already been covered under the above criteria of financial
inclusion but still estimated 1.7 billion have still who
don’t have these facilities[1]. However savings account
access does not always mean that savings account is being
used on regular basis. According to studies, these
accounts are of very little activity[2]. The ineffectiveness
of the considerable resources committed to account
opening campaigns is called into doubt by low levels of
adoption. Delay in use of these services also prevents the
targeted class from taking use of the benefits that is being
provided with the inclusion with the formal financial
system. As a result, authorities should look at the
mechanisms that influence the adoption of savings
accounts [3].

Despite considerable expansion in the banking sector in
India, a large portion of the Indian population remains
unbanked. Furthermore, around 5.92 crore rural
household people in India are outside the purview of
formal banking system [4]. Even women particularly are
lagging in this count [5]. The economic development
without financial inclusion cannot go a long way as a
large portion of the population is outside the ambit of
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growing process [6-7].0n August 28, 2014, Prime
Minister Narendra Modi started the scheme of Jan-Dhan
Yojana (PMJDY) which lies on the basic theme which
says that it is for everybody coming together and for
everybody development and welfare [8]. The purpose isto
ensure easy and affordable access of financial services, in
the form of banking/savings and deposit accounts,
remittance, credit, insurance, and pension. The name "Jan
Dhan" was selected through a competition which was
online hosted under My Govt Platform, which received
over 6000 submissions. The mission's tagline is
"MeraKhata- Bhagya Vidhaata," which roughly translates
to "My Bank Account, the Creator of Good Fortune"[9-
10].

Il.  FINANCIAL INCLUSION IN INDIA

Financial inclusion as such means delivery of appropriate
financial services at an affordable cost on timely basis to
the disadvantaged group of people who do not have access
even to the most basic banking services. Reserve Bank of
India (RBI) defines the financial inclusion as the steps to
transformation from financially excluded section of
society to connecting to availability of appropriate
financial products and services by financial institution at
an affordable cost in a easy and fair manner for these
excluded groups which compromises weaker sections and
low income groups.

Both developed and developing countries are concerned
about financial exclusion. In many countries, a "well-
developed" financial system has even failed to achieve
universal financial inclusion [3-4] .

Financial inclusion in India has seen a considerable
growth in the number of bank branches under urban,
semi-urban, and metropolitan category since 1991. In
India, however, a huge portion of the population is
currently lack of financial services. To address this issue,
the Indian government took significant initiatives, such as
launching PMJDY in 2014 for those aged 20 to 65, with
the goal of providing financial services in the form of
banking, insurance, and pensions more affordable to low-
and middle-income people. These plan’s detailed features
have been given, which is for the up liftmen of those
people, who are outside the purview of financial inclusion
(Table I). These plans have been perfected to keep up with

the rate of economic growth and to achieve long-term
development goals. Surprisingly, there is a rise in
expectations for their impact on women's empowerment.
As of May 2019, 53% of women have bank accounts
(Table 1), with the most of them connected with public
sector banks.

Table I: Financial Inclusion Schemes started by the
Government of India

Scheme Details & Benefits Eligibility
PMJDY e Accident e Allcitizens
Launched insurance cover of India
in 2014 of Rs. 2 Lacs with Valid
e Life Cover of proofs
Rs.30,000 o Preferences
e Overdraft is given to
facility up to female f
Rs.10,000 to households.
preferably lady
of the
households
e Rupay ATM-
cum-Debit card
PMJIBY e Pay premium is e Peoplein
Launched Rs. 330 per the age
in 2015 annum group of
e Risk coverage 18-50 years
under this e Having
scheme is for Bank
Rs. 2 Lacs in account
case of death under
PMJDY
PMSBY e Pay premium of e Peoplein
Launched Rs. 12 per the age
in 2015 annum group of
e Therisk 18-70 years
coverage under e Having
the scheme is bank
Rs. 2 Lacs for account
accidental death under
and full PMJIDY
disability and
Rs. 1 Lacs for
partial disability
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APY e Fixed pension e Minimum
Launched for the age of
in 2015 subscriber joining is
ranging between 18 years
Rs. 1000 to Rs. and
5000. maximum
age is 40
years

Sources : Financialservices.gov.in

Table Il : Accounts Under the head of PMJDY (All
figures in millions)

Bank | Benefici | Benefici | Rural | Tota | Deposits
Type | aries at | aries at | Urban | | in
Rural/S | Metro female | Bene | accounts
emi- centre Benefi | ficia
urban Bank ciaries | ries
centre Branch
Bank es
Branch
es
PSB 153.4 129.7 149 283. | 7,81,556
1
RRB 51.2 51.2 9.8 34 1,72,782.
7
PSB 6.9 55 6.7
TOTA | 2115 145.1 189.7 356. | 9,84,145.
L 5 5
Notes : PSB- Public Sector Bank, RRB-Regional Rural
Bank

I11.  FINANCIAL INCLUSION AND ITS
IMPORTANCE

Financial inclusion is defined as the extension of financial
services to disadvantaged and low-income people at a
affordable cost. A few countries throughout the world are
now looking at financial inclusion as a way to achieve
more inclusive growth, in which every citizen of the
country can use his or her wages and they can be a part of
financial resource to improve their financial condition
while also contributing to the country's advancement.
Financial Inclusion is the provision of low-cost banking
services to large segments of the poor population.
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Because banking services is being treated as public utility
services, it is important that banking and payment
services be made accessible to all citizens of the country
without distinction. While addressing 'Vision-2020 on the
theme Indian Financial Services Sector, Deputy
Governor, RBI, emphasized the importance of financial
inclusion as a cornerstone to inclusive growth. She
emphasized the increasing difficulties in the near future,
which will necessitate building synergy between
institution like MFI, Self-Help Groups, and Banks in
order to implement ICT-based solutions without any
hassle. She also emphasized that Financial Inclusion
requires technically human resource to successfully
manage IT platforms.

IV. CURRENT STATE OF RESEARCH ON

FINANCIAL INCLUSION

Most of the literature is based on the theories and concept
of financial inclusion in microfinance and self-help
groups. In India, for example, there is a vast amount of
literature on financial inclusion and self-help
organizations andadvance/ loans without collateral
security by the Grameen banks.

A multidimensional index of banking services has been
used by a large number of studies which has taken the
secondary data sets to determine the levels of financial
inclusion in various regions. The UNDP's ‘distance-based
approach' is utilized to build the index used an axiomatic
framework to create a financial inclusion index for Indian
states from 1972 to 2009. The principle component
analysis method was used to construct a number of
financial inclusion indexes.Availability of financial
access, its use of formal financial services on demand side
and supply side factors etc. which was the basis of
financial inclusion indexes were developed in some
research.

The role and input of primary data in this research is
limited. In Several studies which have sought to
determine the key elements that influence the level of
financial inclusion in India, like education level , income,
financial information, access, usage, and self-help
organizations. So, under these variable ‘financial
inclusion’ is being measured under these lines, i.e., the
accessibility and ease of use of financial services for



different groups of people. According to current data in
India, the number of people with bank accounts has
climbed to roughly 80% of individuals who are part of the
formal financial system. According to the RBI, 251
million account holders used mobile banking in 2018, and
mobile banking transactions totaled $3,047 billion in
2018-2019.Financial inclusion strategies like as PMJDY,
PMSBY, and PMJJBY have encouraged poor and
disenfranchised Indians to create zero-parity ledgers and
take advantage of low-cost insurance protection
programmes. With a 55 percent increase in women
citizens' contribution, these programmes have helped to
close financial inclusion disparities among various groups
of people. This has used a qualitative survey to look into
trends in the financial inclusion of the urban poor. The
study found that nuclear families with younger age groups
and higher willingness-to-save have a favourable impact
on financial inclusion of the urban poor, using data from
202 slum dwellers in Pune (India). These families are
keen in taking out loans from traditional financial
institutions.

Though, India has made significant progress toward
financial inclusion, a vast number of bank accounts are
underutilized by account users. Only 20% of Indian
citizens have active savings bank accounts, as per the
Global Findex database. Only 7% of Indian people can
obtain credit from their accounts, making the situation
evenworse. The major reasons behind the exclusion from
the financial system are lower financial literacy, social
inclinations institutional biases, social limitation and
absence of believe and faith on financial organizations [
5].

V. PRADHAN MANTRI JAN DHAN YOJANA
(PMJDY)

Financial inclusion is a multi dimensional phenomenon
beyond just access to bank account or credit. Till date,
not only this has helped, who were lagged behind from
the circle of organized financial structure but also is
increasingly connected these people through new age
technology driven banking. Prime Minister Narendra
Modi started the scheme on August 28, 2014 of Jan-
Dhan Yojana (PMJDY) which lies on the basic theme
which says that it is for everybody coming together and
for everybody development and welfare i.e to ensure of
financial services such as banking/savings and deposit

34

accounts, remittance, credit, insurance, and pension etc .
On the occasion of India's Independence Day, the
inauguration of this scheme was announced at the
ancient Red Fort. Jan Dhan Yojana roughly translates to
"People's Wealth Scheme™ in English. The name "Jan
Dhan" was picked through an online competition hosted
by the My Govt Platform, which received over 6000
submissions. The mission's tagline is "MeraKhata-
Bhagya Vidhaata," which roughly translates to "My
Bank Account, the Creator of Good Fortune." The
PMJDY program's goal is to ensure that every household
should have a bank account. There are 9.98 crore
MGNREGA worker accounts in banks and post offices.
As a result, all banks were brought together to strive
toward this goal of greater inclusiveness.

A. Obijectives of PMIDY

Mainly there are six objectives of PMJDY. Out of this,
the first threewill be completed in the first year of its
implementation. The following six pillars make up the
structure:

A. Banking facilities universal access:

B. Along with Banks account, facility of debit
card(Rupay) with the addition of overdraft facility: The
main goal is for each household in the country to open a
basic account. Each account also comes with a RuPay
debit card. After successfully use of a debit card for six
months, over draft limit of up to $5,000 can be used. Only
a nominal interest rate on overdraft money will be taken
against this.

C. Implementation of Financial literacy programme: Most
of the locals are illiterate. Due to this, a financial literacy
curriculum is required. The major goal of such a
programme is to increase people's awareness of and
ability to use banking services.

D. To create Credit guarantee fund: In future, the
government intends to establish a credit guarantee fund
that will be utilized to cover overdraft account failures.

E. Micro finance: The government will offer
microfinance to anyone who is willing and eligible. The
second phase of PMJDY will achieve this goal.



Phases of Pradhan Mantri Jan Dhan Yojana

To achievel00% financial inclusion in the nation, the
entire action has been divided into 2 parts, which is as
below:

Phase-1 which will be for the period 15 Aug, 2014 - 14
Aug 2015.

In Phase I, there were mainly four key goals. The
following are the objectives:

1. Ensure that everyone in the country has access to
banking services, with the exception of places where
infrastructure and connection are limited.

2. To offer basic banking accounts as well as a debit card
(RuPay).

3. To provide the facility of accident insurance coverage
of $1,000,000 more convenient to each account holders.

4. Phase-Il of the Financial Literacy Program will be
implemented during 15 Aug. 2015 - 14 Aug 2018.

Phase-11 objectives:

1. On successful account performance of six months, an
overdraft facility of up to '5000/- will be provided.

2. Establish a fund which will cover the credit guarantee
to overdraft account defaults.

3. Encourage use of microfinance.

4. To address geographic areas that were not covered in
phase | due to unavailability of infrastructure and poor
connection issues.

5. To Promote financial inclusion programmes for adults
and students in each household at the individual level.

In a study focusing the importance of having a bank
account for every excluded people, Shiva (2010)
explained various details & analysis of the Punjab tragedy
taken during the 1970s and 1980s which were the main
cause for poverty of farmers, as most of the farmers did
not have access to banking services or financial access.
The author has concluded that due to Green Revolution
which resultedin increase in the cost of agricultural
inputs, leading to increasing debt and declining profit
margins. The author has also notedthat due to lack of
access to banking services resulted in making it difficult
for the farmers to sustain the life [10-12] .
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The noble Laureate Dr. Abhijit Banerjee & Dr. Esther
Duflo in their book “Poor Economics” in 2011 mentions
that the battle has to be fought on several fronts. What
works somewhere doesn’t necessarily work everywhere.
Also, they mentioned that there is no grand, universal
formula for poverty reduction and small changes,
including tweaks in existing structures, often produced
lasting and big outcome in reducing poverty.

In July, 2016, Dr. Raghuram G Rajan, former Governor
of Reserve Bank of India has expressed the cause of
inequalities in form of 1T in short, where First | stands
for Information. Second | mean Incentive and the last T
stands for Transaction Cost.  Further elaborating
Information he says that The people who are deprived
from financial services & are living in far flung area or
engaged in informal sector, not keeping the records of
their job or any agreement or don’t have any acceptance
letter with him. These people also don’t have any
ownership of property or regular source of income. So
bankers who are not from local area find it difficult to
provide the financial product to them suitably. He further
clarify about the second I i.e. Incentive. Any financial
organization while lending to anybody analyze about the
process of recovery & legal hurdle involved in it. This
should be fast and less cumbersome. Whenever, the
borrower doesn’t have any security to mortgage with the
lender, it is very difficult for the lender to recover the
dues. The last “t” stands for transaction cost which means
the cost involved in lending the small loan say Rs. 10,000
which takes same time and document with respect to a
loan of Rs.10 Lakhs. A banker who will be concerned
about the bottom line will definitely preferred big
customer in comparison to a small ticket size loan.

Dr. Raghuram Rajan further also describes the primary
purpose for a country to implement financial inclusion is
to free the excluded section of the society from the
clutches of the moneylender. Here, the important
question is how does the moneylender firmly lend where
no banker dares to think regarding lending?The answer
is very much clear and it states that as he does not suffer
the same impediments. As the sahukar belongs from a
local community, so, he is well versed about the source
of income and wealth are, and how much they can repay.
He is quite capable of using ruthless methods to enforce



repayment. Moreover, the borrower knows that if he
defaults on the sahukar, he loses his lender of last resort.
So the borrower has strong incentives to pay. Finally,
because the sahukar lives nearby and uses minimal
documentation, after all, he is not going to use the courts
to force repaymentloans are easily and quickly obtained.
In an emergency or if the poor need to borrow on a daily
basis, there are few more readily available alternatives
than the moneylender. No wonder he has so many in his
clutches.

Nobel Laureate & Economist Dr. Amartya Sen describes
Poverty as the deprivation of opportunity. He emphasis
that the poor generally lack a number of elements, such as
education, access to land, health and longevity, justice,
family and community support, credit and other
productive resources, a voice in institutions, and access to
opportunity. According to Dr. Amartya Sen, being poor
does not mean living below an imaginary poverty line,
such as an income of two dollars a day or less. It means
having an income level that does not allow an individual
to cover certain basic necessities, taking into account the
circumstances and social requirements of the
environment. Furthermore, many of the factors are
interconnected. He further says financial inclusion gives
the financially weak the chance to change their economic
circumstances and lead better lives.

Since its inception in 2014, this programme has helped
millions of people gain access to banking services. It is a
critical government initiative aimed at achieving
widespread financial inclusion and progressing toward
inclusive growth. This article aims to investigate the
scheme in depth, as well as its progress across the country
and particularly in Odisha [6] .

It discuss the extent of awareness of the PMJDY plan, as
well as its success and usage. The study’s major goals are
to determine the progress, level of awareness, PMJDY
scheme impact on financial inclusion, as well as the
achievement and use of accounts opened under this
programme. The study makes use of both primary and
secondary data. The Ernakulum District uses the 50
questionnaire to obtain information from respondents.
The studies main finding was that the main motives for
opening a PMJDY account are to achieve a hassle free
account with nil balance along with a free RuPay debit
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cards. Most of the respondent confirmed that they are
aware of the PMJDY plan. According to the survey, bank
employee’s attention and activeness should improve in
order to eliminate the schemes flaws [7] .

The research examines how the rural masses in Himachal
PradeshChamba and Shimla districts& in Odisha’s
district like Mayurbhanj & keonjhar view PMJDYs
contribution to the countriesinclusivegrowth and
development agenda. To obtain the primary data for the
study, the researchapproach employs multistage
sampling. The study concludes with four major findings,
namely, financial rewards, emphasizing saving habits,
social economic growth, and the elimination of corruption
as main benefits of the Yojana. Finally, the author has
commented that supplying financial resources with the
necessary guidance for their optimal application provides
them with an opportunity. The analysis findings indicate
that this account may have progressed from Jan Dhan to
Jan Suraksha. The rural masses benefit not just
financially, but also in terms of overall social
development, as a result of this yojana [8-9] .

VI. CONCLUSION

The introduction of Pradhan Mantri Jan Dhan Yojana
(PMJDY) scheme was launch to address India's financial
exclusion problem. The main goal of the PMJDY
programme is to facilitate vulnerable people with access
for formal financial services. Financial inclusion will
assist the disadvantaged in entering the mainstream of
growth while also providing the financial organization
with a chance to participate in inclusive growth as
partners of the nation’s development. In a country like
India, financial inclusion is critical to long-term economic
growth and development. Without financial inclusion, the
inclusive growth cannot be thinkupon. Thisis also
necessary for the country's economicgrowth and
development. On the larger perspective, the PMJDY is a
bold initiative for financial inclusion.
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Abstract:

Maintaining an active and balanced professional
and personal life balance is important to
improving job satisfaction as well as effectiveness
in Higher education for the improvement of the
student learning process. It has been repeatedly
demonstrated that a healthy work-life balance
leads to teacher well-being and better student
behaviour. In this current study, work-life
balance was examined among working hands in
various academic fields across universities and
colleges in Chhattisgarh. The conclusion was that
the employee designation, their kind of schedules
to meet people, various subject areas in the
education system in higher educational
institutions, where they are working, and the
makeup of the institution where they are
employed all have a direct and considerable
impact on how well they can combine their
personal life and professional dignity. However,
no discernible differences in the quality of work-
life balance have been discovered by gender or
marital status. Education has an important
contribution in life, for the employees imparting
education to display their ideological purity with
humility, it is very important to have a role of co-
ordination in their personal life and working life,
otherwise, they cannot perform work efficiently
at both the places. Current Research has been
ensured to study the coordination found between
the employees working in higher education in
their personal life and workplace In the Bilaspur
district of Chhattisgarh.

Index Terms:- Professional and personal life
responsibilities, a balance between personal and
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work life, Education
Institutions.

. INTRODUCTION

Teachers, Higher

Work, life, and balance together make up the
phrase "work-life balance,” which broadly
includes priorities in their life whether they are
related to the job (ambitions and career) and
personal life (physical or mental well-being,
wealth, leisure, inner peace, and family) and
another side, job-satisfaction and effective role-
play at job place as well as in a family with the
least amount of struggle on the other[1]. A
balance between job tasks and personal life is
an extension to where, a person may
concurrently manage their feelings, attitude and
way of working at job place and/or personal life
for responsibilities and other commitments.
Such responsibilities and job tasks can differ
from individual to individual [2]. Employees in
this position can devote the appropriate amount
of time and effort to make a balance between
their professional and personal lives within
society. The standard definition of work-life
balance is a way of managing activities at the
workplace as well as in personal life. Few
individuals can consider it as balanced between
various tasks with several methods of
adjustment [7]. When people are equally
invested in and content with their roles as
professionals and parents, it promotes the
melodious and comprehensive combination of
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job tasks in society and with family members.
The widest definition, work-life balance refers
to a person's level of participation,
contentment, or compatibility with their many
life responsibilities. Any human's ideal work-
life balance will develop over time and
frequency shift on a daily basis. Any person's
ideal work-life balance will develop over time
and frequency shift on a daily basis. The
optimal work-life balance is different for
everyone since everyone has different goals
and various values. In other words, the perfect
balance now for one person may be different
tomorrow. The bulk of the time, maintaining a
work-life balance means meeting one's actual
and perceived personal and professional duties
in order to meet one's basic requirements and
those of the people they are dedicated to
helping [8]. For a select few, however, it does
not entail maintaining an equal balance but
rather achieving satisfaction in one's role.

I1.  AREVIEW OF LITERATURE

The[3] identified that the work life balance
directly affects how effective a person's
working life is, it has long been a major concern
for researchers. People need to have a healthy
work-life balance to be more effective and
successful be more effective and successful,
people need to have a healthy work-life
balance. This results in job satisfaction, which
in turn ensures success in one's activities [4].

In the context of educational learning, work-life
balance is crucial to the effectiveness and
happiness of teachers. The research work of [5]
has demonstrated that a healthy work-life
balance enhances demonstrated that a healthy
work-life balance enhances both student and
instructor behaviour. A healthy work-life
balance also enhances job satisfaction and to
job satisfaction and enhances employee
retention rates. At the end of each workday in a
private Educational Institution, career women
bear a greater load of responsibilities and
obligations at home than males.
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[14] has discussed about light problems with
women's work-life balance in educational
sectors as well as the elements that affect it. The
administration of educational institutions has to
be aware of this position of working women
and assess it on a regular basis. They can
provide an encouraging environment to aid
these ladies in striking a balance between job
and life. Additionally, environmental matching
asks for coordinating the physical workplace
with each employee's objectives and goals in
order to improve their quality of work life.
There are several factors that set educators,
professionals, corporate trainers, recruiters, and
managers distinct from typical performers in
any firm; these factors are not related to their
technical abilities or intellect but rather to
something else that cannot be expressed in
words .

According [15] career women who work full-
time at a private educational institution have
challenges since they have additional
obligations and responsibilities at home at the
conclusion of each workday (2011). Their study
brought to light problems with women's work-
life balance in educational settings as well as the
elements that affect it. The administration of
educational institutions has to be aware of this
position of working women and assess it on a
regular basis. They may provide a welcoming
environment to aid these ladies in striking a
balance between job and life. Additionally,
environmental matching asks for coordinating
the physical workplace with each employee's
objectives and goals in order to improve their
quality of work life. There are some factors that
set educators, professionals, corporate trainers,
recruiters, and managers apart from average
performers in any organization. These factors
are neither technical prowess nor intelligence;
rather, they are extra role behaviour, which can
be attained by enhancing the quality of the
working environment [6].



I11.  AIM OF RESEARCH STUDY:

1. To study that how employee can
manage their work and life in higher
education institute with efficiency.

2. To study the various types of
appointments and their varying degrees
of work-life balance.

3. To study the quality of the employees,
work-life balance according to their
gender.

4. To study employee’s marital status that
how it effects their work-life balance.

IV. HYPOTHESIS:

1. There is no positive correlation
between work life balance and job
performance.

2. There is no significant impact of
demographic variables (Age,
gualification marital status) on job
performance of female faculties.

V. ANALYZING, THE SAMPLE

This section goes into depth on the participants,
instrument development stages, instrument
specifications, and data analysis. The
descriptive survey approach of educational
research is used due to the nature and objective
of the investigation. Purposive sampling was
used to choose a representative sample for the
survey. With the use of a well-constructed
questionnaire, a sample of 143 female
instructors ~ from higher  educational
organisations, government-aided colleges, and
university teaching departments was gathered.
The researcher’s technique for gathering data in
this study is a self-developed questionnaire [8].
After the questionnaire table was created, it was
also standardised based on the validity and
reliability of the items. A review of the
literature indicated that different professionals'
work-life balance was often assessed using
different criteria.

A. Validity and Reliability

ITEMS:
TABLE I. M-MEAN, SD& CA (CRONBACH ALPHA VALUE =5)
No. Identified Factor's Label Mean Var. SD Items Cronbach
Alpha
1 Gratitude for the family and for oneself 32.05 445 5.6 09 .702
2 Role Overload 42.6 60.4 6.73 13 .645
3 Awareness to wards Work-Life Balance 35.7 20.3 35 8 .661
4 Workplace Flexibility and Job Satisfaction 25.46 20.1 55 6 .643
5 Self-Appreciation of Work 20.60 14.2 3.0 5 .614

Work-life balance requires that the first
dimension, designated "Satisfaction with
Family and Self-Life," be met [9]. A person can
experience happiness on both fronts if they
invest a lot of time in both their family and their
job. Activities like picnics, vacations,
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conversations, fostering understanding among
people, and attending to family needs may all
make someone feel content. Giving each
personality trait equal attention improves the
quality of one's life and brings about pleasure.



TABLE II. M-MEAN, SD, AND PARAMETERS-WISE VALUES, F-1: FAMILY AND SELF-LIFE
SATISFACTION.

S.N. Satisfaction With Family and Self Life Mean SD  [Factor Loading
1. | I spend enough time each day with my family and/or children. 2.2 1.13 .562
2. | I'spend as much time as | want with my family. 2.1 1.05 .635
3. | I can use money to make my family members happy. 2.3 1.11 -417
4. | I engage in my daily interests for a while. 2.2 1.03 723
5. | I devote the same amount of time to my physical, spiritual, moral, 2.2 1.21 .830

social, and financial well-being.
6. | I frequently partake in leisure pursuits. 2.3 1.04 .616
7. | I have an excellent life. 24 1.07 .700
I think | can typically maintain a healthy balance between work and 24 1.05 .695
life.
9. | I make time to work out and exercise. 2.0 1.19 .585
10. | I have enough time to successfully complete my personal and 2.6 0.89 410
professional ambitions.

Mean, SD, and Item-wise Factor values of the
F-1: Family and Self-Life Satisfaction Role
overload, the second dimension in the current
inquiry, is designated as F-2. Table 3 lists the
fourteen instrument items that have come to be
considered a part of this factor. A balanced role
is a must for having a high quality of work life,
so when a person cannot perform a balanced

function as both a family member and an
employer, it is inevitable that both are
impacted, and the person begins to experience
anxiety and maladjustment [10]. To blend in
with his surroundings and with the increased
job and family obligations, he must make
several adaptations the workers who are unable.

TABLE IIl. M-MEAN,SD AND PARAMETERS WISE VALUES- F-2:ROLE OVERLOAD

Items Satisfaction With Family and Self Life Mean SD F values
1. | I think or worry abou twork when | am not actually at work 2.2 1.14 434
2. | | feel tired or depressed because of work 33 1.09 .559
3. | I faced if faculty in arranging leave 3.0 1.24 .358
4. | I need to make many adjustments to fit into my work environment 2.6 1.21 .627
5. | I do overtime due to the pressure of work 2.9 1.14 534
6. | Sometimes I miss out on any quality time with my family because of 2.6 117 .549

Pressure of work

I am frequently worried due to problems in my family 2.7 1.16 .459
8. | There are such members in my family whose presence make me annoy 3.6 1.09 404
9. | I have given up activities | enjoy to work 2.6 1.07 489
10. | I have sacrificed my happiness to work 3.2 1.19 576
11. | 1 am suffered from a stress-related disease 3.6 1.26 .584
12. | | feel that I am alone in this world 4.0 1.08 .694
13. | I hesitate to accept responsibility of family and social functions 3.7 1.05 451
14. | I experience conflict between my value and what | have to do in 3.0 1.20 .701

my work




B. Analysis and interpretations:

Research Question 1: Does the employee
in a higher educational institute, affect how
well they manage work and life?

H1.There is no positive correlation between
work life balance and job performance.

The designation of employee clarifies not
only the women employee's place in the
hierarchy but also, to some extent, the
instructor's financial situation.
Individually and collectively. Employee’s
quality of work life is influenced by both
their financial situation and their position
in the educational organization. ANOVA
was used to assess how Employee’s
position affects the quality of their working
environment, and the findings are
displayed in Table.

TABLE IV. EMPLOYEES POSITION

N Mean | SD F Sig.
Professor 6 167.40 | 27.57 | 2.965 | .045*
Associate 26 179.37 | 17.71
Professor
Assistant 111 | 176.59 | 15.06
Professor

The overall mean scores were 168.40 (SD=27)

for professors, 181.37 (SD=17.71) for

associate professors, and 173.59 (SD=15.06)

for assistant professors, according to

descriptive statistics for quality work-life

balance provided in Table. The statistics

showed that among the 143 instructors who

took part in this study procedure, associate

professors had the highest work-life quality,

followed by assistant professors and

professors. In order to assess the variations in

Research Question 3: Does the quality of the
employee's work-life balance alter depending on
their gender?

H3: There are no gender-specific differences in
the effectiveness work-life
balance.

Traditionally, women have been seen as more

of employee’s
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work-life balance, an analysis of variance
(ANOVA) was used. It was discovered that
there is a difference in the quality of work life
depending on their designation. The null
hypothesis HO01, "There is no positive
correlation between work life balance and job
performance.” is rejected by the significance
value, or p=.045, which indicates a significant
difference in the quality of work life balance
across three designations of the female
employee.

Research Question 2: Do the employee
having different nature of appointment enjoy
differing quality of work life balance?

Employee is hired on a permanent, temporary,
or contract basis. 90 of the 143 employee who
took part in the poll were determined to be
working regularly, 20 were working as guests,
and 33 were working on a contract. The table
illustrates how much a employee's kind of
appointment affects their stages of job
satisfaction. With a mean score of 175.40, it
has been found that permanent professors have
the best level of work-life balance, followed by
guest faculty (mean score=176.83), and
contract-base faculty members, who reported a
mean score of 168.30. The findings highlight
the need of stability and uniformity in the face
of a volatile work environment. When the data
was examined for analysis of variance, the p-
value of.02 showed that an individual's kind of
job substantially influences their ability to
maintain a healthy work-life balance. As a
result, the alternative hypothesis is accepted
and the hypothesis H02, which states that "the
form of employee's appointment does not
significantly impact the quality of their work-
life balance," is rejected.

likely to pursue careers in education. However,
it is currently a profession that is equally
cherished by both sexes and in which both
parties contribute equally and suffer equally,
regardless of the professional satisfaction or the
quality of work-life balance. It is found and
presented in the table if there are any



differences in the quality of work-life balance
among employee according to gender.

The mean scores for the descriptive statistics
for quality work-life balance by gender in Table
show that male and female instructors had
almost comparable quality work-life balance.

Since there is no significant difference in the
quality of teachers' work-life balance according
to gender, the one-way ANOVA method's
significance value of.341 supports the null
hypothesis.

TABLE V. QUALITY OF WORK LIFE BALANCES ACCORDING TO GENDER

Gender N Mean SD F Sig.
Male 67 176.30 15.8 .956 .341*
Female 76 176.69 16.6

VI. Summation and Policy Implications

The study identified many elements that affect
university and college employee ability to
maintain a healthy work-life balance[11]. It is
widely accepted that a proper balance between
work and family responsibilities is essential for
an individual's psychological health, as well as
for increased self-esteem, job satisfaction, and
a general sense of harmony in life. Being more
effective and efficient in the teaching
profession is crucial for achieving work
satisfaction, which in turn guarantees the
successful shaping of the student body[12].
Simultaneously work life balance also helps the
faculty to be more productive in their job
accomplishments ~ with  their  personal
commitments and family affairs. In the present
study, researcher had explored the various
factors that have been found significantly
affecting the status of work life balance [13]. It
has been found that designation of the teachers;
their nature of appointment, the academic
stream in which they are teaching, and the
nature of their serving institution affect their
quality of work life balance significantly.
However no significant variations have
emerged in the quality of work life balance
across the gender and marital status of the
employee. While talking in terms of specific
parameters, associate professors, regularly
appointed teachers, faculty members of arts
stream, and the teachers serving in government
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institutions have witnessed highest level of
quality of work life balance in contrast to their
contemporaries across the diverse variables
[14]. It is beyond saying that proper work life
balance affects the productivity at workplace as
well as individual and family setup wherein the
ambience of work place took play an important
part in determining the quality of work life
balance of a teacher[15]. In changing scenario,
teachers have so many assignments with
teaching workload, research and extension
activities that work pressures are laying
negative impact on their professional as well as
personal life. Hence policymakers, educational
institutions and the teachers themselves need to
take care of this aspect very carefully so that the
output of the system adds to the quality of total
system and the society.

REFERENCES
[1] Bell Amanda, S. Rajendran, Diana
Theiler,  Stephen, “Job  Stress,

Wellbeing, Work-Life Balance and
Work-Life Conflict Among Australian

Academics” Electronic Journal of
Applied Psychology, vol. 8, pp. 25-37,
April 2012.

[2] Clark S.C., “Work/Family Border
Theory: A new Theory of
Work/Family ~ Balance”,  Human
Relations, vol. 53, pp. 747-770, June
2000.

[3] Fleetwood S., “Re-Thinking Work-
Life Balance: Editor’s Introduction”,
International Journal of Human



[4]

[5]

[6]

[7]

[8]

[9]

Resource Management, vol. 18, pp:
351-359, October 2007.

Hill E.J., Hawkins A.J., Ferris, M.,
Weitzman M., “Finding an Extra Day a
Week: The Positive Influence of
Perceived Job Flexibility on Work and
Family Life Balance”. Family
Relations, wvol. 50, pp: 49-58,
November 2001.

Lakshmi K. Santhana, Kumar, N.
Santhosh., “Work Life Balance of
Women Employee-with reference to
Teaching Faculty”,E-Proceedings for
2011 International Research
Conference and Colloquium, on
Contemporary Research Issues and
Challenges in Emerging Economies
held on October10-11,2011 at
University of Tun Abdul Razak,
Malaysia.

Maclnnes J., “Work-life balance: three
terms in search of a definition”. In
1.Warhurst, C.,Eikhof, D.R.and
Haunschild, A. (Eds), Work Less, Live
More? Critical Analysis of the Work-
Life Boundary, London: Palgrave, pp.
44-49, June 2008.

Marafi H., “Perception of Work Life
Balance-An Investigation of Education
Sector of East and West”, Asian
Journal of Business Management, vol.
5, pp. 174-180, March 2012.

Miryala R.K., Chiluka Nagapriya.,
“Work Life Balance amongst
Teachers”,The IUP  Journal of
Organisational Behaviour, vol. 11, pp.
37-50, July 2012.

Noor Fatima, Noor, Sahibzada,
Shamim  A.2012.“An  Empirical
Analysis of Factors Affecting Work
Life Balance among University
Teachers: The Case of Pakistan”,

44

Journal of International Academic
Research, vol. 12, pp. 16-29.

[10] Perry R.P., Menec V.H., Struthers,
C.W., Hechter F.J., Schonwetter, D.J.,
& Menges, R. J., “Faculty In
Transition: A Longitudinal Analysis of
the Role of Perceived Control and
Type of Institution in Adjustment to
Post secondary Institutions”, Research
in Higher Education, vol. 38, pp 519-
556, April 1997.

[11] Journal of Business Perspective, Punia
B.K., “Employee Empowerment and
Retention  Strategies in  Diverse
Corporate Culture: A Prognostic
Study”, VISION-The vol. 8, pp. 81-91,
December 2004.

[12] Punia, B.K., Khosla M., “Relational
Analysis of Organisational Role Stress
and Conflict Management Strategies in
Indian Service Sector”, IMS Manthan:
The Journal of Innovations, vol. 4, pp.
87-96, December 2009.

[13] Punia B.K., Sharma P., “Employees’
Perspective on Human Resource
Procurement Practices as a Retention
Tool in Indian IT Sector”, VISION-The
Journal of Business Perspective, vol.
12, pp. 57-59, April 2008.

[14] Yadav PandPunia, B.K.,,
“Organisational Citizenship
Behaviour: A Review of Antecedents,
Correlates, Outcomes and Future
Research Directions”, International
Journal of Human  Potential
Development, vol. 2, pp. 1-19,
November 2013.

[15] Zedeck S., “Exploring the Domain of
Work and Family Concerns”.In
S.Zedeck (Ed.), Work, Families and
Organizations, SanFrancisco: Jossey-
Bass, pp. 1-32, September 1992 .



Bharat Journal of Science Technology and Humanities
Vol. 10, No. 1, (2024), pp:45-49

ISSN: 2454-6151 (Printed version)

URL.: http://www.cvruresearch.org

A STUDY ON DIFFERENT LARVAL STAGES OF ANTHERAEA
MYLITTA IN JANGIR CHAMPA DISTRICT OF CHHATTISGARH

1Sunil Kumar Yadav, 2Anupam Tiwari
'Rearch Scholar, Department of Rural Technology, C.V. Raman University, Kota, Bilaspur (C.G.)
2DEO Office, Nehru Nagar, Bilaspur (C.G.)
sunilkumaryadavbeo@gmail.com

Abstract

The current study demonstrates the
variation between the numerous larval
stages of the tasar silkworm Antheraea
mylitta, which are dispersed in various
geographical locations as ecoraces. The
female insect produced large quantities of
brown coloured eggs that were oval,
globular, or slightly flat, and bilaterally
symmetrical. Tasar silkworm larvae that
have been fully nourished are strong and
voracious feeders. They have dimensions
of 122.00£9.63 mm in length, 18.96 +.63
mm in width, and 25.36+1.63 g in weight.
Under controlled indoor settings, newly
hatched first day larvae had dimensions of
15.90+ 2.40 mm in length, 2.12+0.31 mm in
width, and 0.009+ 0.003 g in weight.
Index Terms: Tasar, species,
morphology

larvae,

I. INTRODUCTION

In rural India, sericulture is a secondary
occupation for Indian population. The
tasar silk moth produces kosa silk, often
known as tasar silk [2] . In the Janjgir-
Champa region, the polyphagous
Antheraea mylitta, also known as the
Indian tasar moth, is commercially
produced on the primary food plants
Shorea robusta (sal), and Terminalia
arjuna (Arjun). Janjgir-Champa district
of Chhattisgarh is known for its kosa
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silk, has a rich variety of plant species
and many of these species’ act as host
trees for A. mylitta in its natural habitat
[4] The primary goal of the current study
was to evaluate potential for sustainable
exploitation of the wild silk moth and
efficacy of rearing under controlled
indoor conditions. Antheraea mylitta, a
tropical tasar silkworm Drury is naturally
wild and is raised outdoors on Terminalia
tomentosa, T. arjuna, and Shorea robusta
as its main food sources. The temperate
oak tasar A. pernyi silkworm feeds on the
leaves of Quercus species of oak trees[5].
Tasar silk industry economy faces
significant losses as a result of the several
illnesses that tropical tasar silkworm
larvae frequently contract. The four most
common diseases are virosis, pebrine,
muscardine, and bacteriosis, caused by
various bacteria, fungi, and viruses,
including AmCPV (a reovirus), Nosema
mylitta  (Microsporidia), Penicillium
citrinum, Penicillium variotii (fungi),
and Antheraea mylitta Cytoplasmic
Polyhedrosis. Around 40% of India's
tasar crop losses are attributable to
silkworm illnesses. Pebrine, virosis,
bacteriosis, and muscardine are each
expected to cause 20-25%, 25-30%, 10-
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15%, and 2-5% of the overall crop loss,
respectively.

Il. MATERIAL AND METHODS

For the culture of A. mylitta eggs or
disease-free layings (dfls) were collected
from a variety of farms in the Janjgir-
Champa region. The Dfls were carefully
cleaned with 5% Depurotex and dried
with an egg dryer for 20 minutes. To
explain the ecology of tasar cocoon
larvae, studies were carried out. Newly
hatched larvae were placed onto the
leaves of the primary host plants for the
indoor rearing of A. mylitta (T. arjuna
and Shorea robusta). As leaf feeding,
young twigs with 10 to 15 leaves were
used. Large, completely developed
leaves are required by later instars. A
larva was transferred to another conical
flask (Borosilicate glass). At 12-13hours
intervals, the dried twigs were changed
with delectable, newly tender twigs from
the conical flask. The leaves that served
as support and sustenance for the
moulting larvae were also moved. After
that, the used conical flask was cleaned,
sterilized, and dried for reuse. Between
the date of egg laying and the date of egg
hatching was referred to as the "egg
phase." In the egg observations, the
weight was recorded on an electronic
weighing balance in accordance with the
manufacturer guidelines. The colour,
shape, and size (breadth and length) of
the eggs were calibrated under a stereo
trinocular microscope (make: Olympus-
SZ 61) fitted with a brand-name catcam-
130 camera having software power scope
photo. The presence of cast-off skin from
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larvae in later instars served as evidence
that the larva had recently lost its skin.

I1l. RESULTS AND DISCUSSION-

During in the oviposition, eggs were
oval, ellipsoidal, some flat, and
bilaterally symmetrical in shape. They
were also brown in colour. In indoor
conditions, the average egg: measured
2.63 mm to 2.70 mm in length, 2.35 mm
t0 2.48 mm in breadth, and 0.005 to 0.013
g in weight.

A.lnitial stage: The freshly formed
larva's colouring displayed shades of
light brown and dark yellow. The
average length was 11 to 11.03 mm,
breadth- 2.01 to 2.99 mm, and weight-
0.006 to 0.008 gm., under indoor
settings. These conclusions
(Bambhania and others 2017) are
consistent with the data, which
showed that the first instar larvae
were respectively as15.96+1.14mm,
2.16+0.62 mm, and 0.07+0.01 mm in
length, circumference, and weight.

B.Secondary stage: Under indoor
conditions length-18 to 28.30mm,
breadth-3 to 6.12mm and weight was
0.12to 0.28 with a mean of 13.31 +
2.02 mm, 4.05 +0.22 mm and 0.14 +
0.03 g, respectively. Present findings
are more or less similar to those
reported by Bambhaniya et al. (2017)
who reported that second instar larvae
were 23.24 mm * 2.15 mm in length,
4.4 £ 0.65 mm in breadth and 0.18 +
0.03 g in weight.



C.Tertiary Stage: The recently in third Table 1. Measurements of newly
stage larva's body had a light, grown larvae and egg size in 1st stage
greenish hue and was covered in (Minimum).
setae. In indoor circumstances,
dimensions such as length, width, and

Weight ranged between 41 to 52 mm, Differ in stages of life Measurements Minimum
12 to 13 mm, and 1.03 to 2.50 g,
respectively. The results shown here

are more or less comparable to those Eggs Length (mm) 2.60
published by (Bambhaniya et al.

. . A Width (mm) 2.32
2002), who estimated the dimensions

of the third instar larvae to be 46.18 + Weight (g) 0.005

2.45 mm in length, 12.50 = 0.20 mm

Initial stage Length (mm) 10.00
in breadth and 1.01 £ 0.43 g in weight.
Width (mm) 1.09
D.Quaternary Stage: The fourth instar Larval Weight (g) 0.006
larva's body had a light greenish Satge
colour and coated in setae. In indoor Secs‘;;';:ry Length (mm) 16.00
circumstances, the ranges for length- Width (mm) 3.20
60.00-70.00 mm, width- 18.00-20.00
Weight (g) 0.09

mm, and weight were 6.73-8.80 gm,

respectively, and 122.00 + 9.63 mm, Tertiary stage Length (mm) 39.00
18.96 + 0.63 mm and 24.36 + 1.63 g,

respectively The results of the current Width (mm) 12.00

study are quite comparable to those of Weight (g) 1.03

Bambhaniya et al. (2017), who found

that the fourth instar larvae were Quztg;zary Length (mm) 62.00
107.72 £ 0.23 mm in length, 19.12+ Width (mm) 17.00
0.88 mm in breadth and 24.82 + 1.12 _

. . Weight (g) 6.73
g in weight.

a. Measurement of developing larvae
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Table 1I. Measurements of newly
grown larvae and egg size in 1st stage

(Maximum).
Different stages of life Maximu Mean + SD
m
2.73 2.64 +0.07
Eggs
% 2.49 2.36 +0.08
0.013 0.009 +0.002
10.03 15.96 + 2.46
Initial stage
3.10 2.14 +0.32
0.008 0.008 +0.002
27.30 13.31+2.02
Secondary
stage 6.18 4.05+0.22
0.26 0.14+0.03
Larval 54.00 47.0824.45
Satge
Tertiary 15.00 8.8915.2
stage 255 1.710.26
71.02 56.23+3.66
Quaternary 57759 12.3520.36
stage
8.79 6.82+0.35

b. Measurement of developing larvae

CONCLUSION-

Rural people can be prevented from
migrating to cities by non-mulberry
agriculture, and can be a potent source of
income. The relevance of all these lesser
known silk producing silkworms and the
host plants they depend on must be
observed and studied for the betterment
of humanity. Thus, it is important for our
society to encourage related sericulture
enterprises and fully utilize edible plants
silkworm to produce a variety of goods.
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MI—ARIT

IEIHTA & AT gAY YgRT &I &1 8 a8 M iR
BHROT AT AT Silgd &Y 3N fod & w9 9
QEX I SIAT V6T €| §9 ORE SNl A o
e Ui U9 favgardt ve1 | SR @Y dere
# 7GRl BT TR SR 980R AONaPT A & T
# AARI FT UARH UH A AR § ASEIR DBl
AT ¥ 3aR® 3R RIS arfdRe ward 3T 2,
Ao 3R U R IFE W) &7 $I e |mfoie
3R Trorifae Rl © wiE gear @ T4, T4 10
# q AT QN RGN AARS YaRT & 5 WA
TIRIR g9y W9 § 3R dof 9§ ged oW A 3R
PREF S G AfSAl YAl # SeoiEHg gfts g8
2| v W, ond W, A A 9@ | A
2| YAl Sl & | oMM AT R § HRgh,
YT , 959 SWEW a@ Ugd, WEed SR
RISTifa® IR, ST Y07 BT Ffrggerar T ar
PR H SABT JeAAT WA 2| YR R ST
&3 MRA # IidR® Yardl Folqyl d W 3 qrell
TR 3R Jarel Aol @ JE TR | fues
3 fog R & 78 Al &1 sewgd FA T T
I 2| I8 AU SAARE YAl Ayl SR Fd
Tl T@ & G 2

T BT — Tar e, e var, dvdaw,
Yara Aferi

l. EASIEEI
JIAIHROT IBIBRUT 3R d8ax SSIfddl Bl
Qo & HROT YARA HOIGRl &I A& H geal
8 © | YRA & §B &l ¥, IR § I dF uRari
H Uh I IS 21§ H 9 QI WRA™
AMfaRe gardl g | ARl IR S91a uRari &
YIrd BT YW, AR PT FMHEITh, anfefa ok
orHifoes Rerfadl o) #gcygel yWE STerar § |
JAR® TaT TR JETIT 1990 & <UD b
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ST Tfrefierar # fRae &1 dad fQar ¥
e Awd QR & 9 @) 3 idR®
SEE el ¥ gfts @ gfe drdl B |
AOTGRI @ Jar &) ¥ ges g BRPI &b BRY]
B Fadl & Sl W@ fAudd | g d] dRISTRI
o1 Regfa, Sl @ &1, gaiaReT &1 R,
YTepfcies ATl &1 RIRTIC AN Bl WIFIART
P B oY AR A B | d8aR AR B
nffs BRBI SN Yol HRBT & AT 2|

TTHIOT 319 YaTE & QT HEdqUl HRv]
g | 1. Sfad & & forg yard siiR 2. fats
@ o0 yar, ugar UniT HolgRl @RT ATHAT
@I SN drell TR GEIoe @R eTiid
HfeArsal o SAIT dral 21 T v Rerfa
STl SHfad & @ oy Uarad saedd &1 STl
2| Jyarad B gaxT drRor A1 fafg | Afd
IR AT ISR & fRTA BT A & oIy
A BT REH BT DI AEARIDHAT D HRY
I BIAT © | 3IR AMAR W 3 BR_1 4 9ga
R S O ' ([1] 39 o U H I7dARE 5
UarTT ¥ HeERId qe&l dl FHIAT BT 2
IRYIYT — TAdATsaatean  faerfHer  sm
TR RHAD 3R A SAADBI BT TRATT HRAT
2 Ol U IRYTS IMHAR TR HRTH MR TR
U WAt B ULHY B U UD &F A
TR & H aReyd w9 | 9T 2 |

1. gAfRT ol 42

WY 3R ET FeT —UD & H B b
qTel Uaril FoigR JIe8 9 UGfyd ardraRo H
B B © AR W FARIRAT 3R AR &
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gfd Haeeid 8 g1 FEr e, wer
IRATSRI H HRRT YRl A9IgR WRATD
dIATaRoT H & & AR I arg AR ST Tguor
T BRO IS AR BHe B APR AHY gl
WAl H I8d 2 oM JARAFTH & IR —
SHaR SIS &l & & ar sl ol Iugad
3ITaRT Y&t &N |

A SffDl & orettdr, 9 SifHe S Al &
fog oel @ IR TemE aRd B, Ui QiR
meurell H Red © geli— SufSat # R8T are
ART, S SRR Jardl &, udia uril 3iR
WRE o Ml @ 9 fawe gRRefoar |
& B, AT GRET SUTT SR ST T JRe
QUSRI BT HH I gAY BT 2 Sl °dd
g1 ol 2[2] |

HAR! [ BT YR — TR 89 W a1 TP
I H FARI IAT B U 3FIST HEHART BT
ol I8dl 8 O — Seidl JailRar & fora
I WG & 59 ST & Aulgy il 3=
5T H Fel S 8— oY & e, STt |wifad
ATATEh U & olfcbT T Al el Bl
9 99 T H THR BT UR=T <d 7, 39 &3l
# 7RI & HE I AW A AW 7 | T8
ey srguRRerd off, iR o9& fou a9 TAM
WR YA BT RFER 38T AT §
Afgerelt & UfY HRAT — AR Uge o ufy
@ A BR B B H AGS R D oIy YA
FHRAT o, ST T SHIHITS HRAT ol IdA
H B B TATY H WAF wT 9 AR A
arelt Aftasit @) Hem § gfiq g8 2| AT
HIIT | M W e ARy ¥ <= H 20
fafore e SRl § 4 e ufdrera
AT 3R g2 8, 3R 379 20 U= AN
14 99 & PHH SH DI © | Al AR BT T
3MenRa &A1 BT ATHAT BRAT Ul © [[TIRTD
AT B <@d gY S AR & IRIND
IR ARG WRY WG] Aedqul g9
gedr 27[3] |

91 %9 —<I1 = 30+ URARI & A1 Y=
PRI €, d I @RI Y DI S arell Jud
et gfaerer | dfrd & 9 2 e gk
WHY 91 HH BT & | $9 YBR qedl Dl
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AT AT 3R ATIAT RIS WRT BT ATHAT
HRAT TSl ©, N1 fb =i &1 8IT & | I8
g0 & AT e IR fadr BT arferd wxan
g | F9UT B BT AR JY R dgM 7
ANTE ST & |
e ANfAPR — TaR) AoigR & U
AMIRNTG Yol iR AMIRIe aAeda 81 81 9
3T A I H G DI IAE Bdhd © AR
¥ ARE A T qErER § Fel 9 ©, 3R I
¥ I AU AMEIGIe— ARGe aRder o
ATHTAINTG &R H ARl BT AT HRAT
gedl B Aol AMifoie awelE ARG
HFAfIPR Hhe BT HRIH Gl | AR gardT
HAOGRl & HHRTS WY W Ufdde 9vd
STeTdT B |
FqEIRIE WT— TaRAT ASTGRI BT AR 3
NHRAT R T b ST 8— @R,
e 3R UHFYHS I U &M & o [AsRad
MR DI WA AT T8l Bl IR eIy,
FH A & Y /15T & a8’ U SHdT Bl
TR ST & 1 U AeRA ifad wu 9 8=
AHRAT B T H 31F ATARID TRl
eI BN | T el W M dRA aret
Jaril HAoIgR MMAR R AR, 741 &1 aorg
A e o, 3T el 3R Hae dl At |
qifed & 2 |

SH®l eRes Refd & dRUT gari
faf=1 ey 3R IRIR TwWWTe SFRIGHT Tdh
T8l Ugd Wohd o | Alear sif¥el & forg gud
TSI R Tl GAg 3R BRIGH
I foly Foiv T8I, AT AP BT By
UIaeT= el 2, FoTad S8 U9d & o9 dxd
e R A W gH X & oy AR &
gedl 2 | O fh IRR # T, I9RgId, UG ol
@ el & uRId 81§ [dedl 3 S’/ B
feTq sher 1 Gfaem &1 & B BRI Il IR
U IRAR & AT BRI WR W & forasd
I WRY el ARl I AT HRAT gl
2| 9 Rem & Y 9T 81 91§, 'R W el
f3retr womel S yar Ued @l &g § T8l
G AR T el H STah! rers Refa 92
Tl Thel e & foly Iy 81 99 [4] dHad
q&Y YA @& AFel H, qIRAIRe Heel WR 3R




dIe X8 Y AR, gedl SR gl UR BI
UoTg TSl B, JHUl Bl AR AT S
SRIRETT T YT I<al 2 |
TSR] 3R YgA™ — USa Alfdd BT
ST g YRl § W TP © Sl TN YTl Bl
UHh AU WRIF R M W SABT ATHAT HRAT
Uedl ®, U I8 Wil S Yardg & d1g gu)
AT TP db A 8 FHAl 7 oI @RI
YHIOIT Uged SISl I8 GERRd aR &
fo saRRerd € & v =fdd & ug R
EdT 2, [ ANTRS® 31U+ ATHRI 3R GReT Bl
A FST Ah, S 5T UG Bl & | I8
RMUT B B ol FHT & GROH Wwg
BT BIAT 2 | UgaT &l HHI DI Jdcld © fdb
YIRIl AfedS! aTel WIo [ S8, Wy ATl
1 ReA S UTael I ) Ugd U 3@ © ol
e B Ifefh WY W HHSR af b U B |
vaRe i dawril @ AT uga —
JaTT_ bl b dlelt anfeie ifariaret @
qracle ARt s ifart w9 | a1 §@
qrell afraTel 99 gU ® | gl yaridl & urd
ggae R O & R v € B R,
T IR 9fp7 sl @R [uiRa e s
B A (BAS ) AFGS] DI R BIA A
fa%er Y&d ® 39 UBR d IEA B 9B @
Qre H 3R & | 9@ YRl SIS @ gaq
IR UV FaER TR Y9 TSl © |
I9EIE dfBR — IR SAe e
RIS JABRI BT TANT HRA D B AR
W dfd X8 S 2 i YAl 7 ol oI
¥ 98} AdSM PR P EPER T8l B, 99
FH IMUAT dic STe H A BT ® ST
I R AP ABIIRAT =RT AIGH Jaril
A{PT B ASHIOD FHGI TR 2011 B Th
eI N U AT fob YRA H 22 uforerd A
yqril SIffel @& 9T Aderdr UgdE UF el
BT AT AASTAT gl § ST 919 78l 8T | 39
I8 | YaRY HFTR 3[dR 39 IAfTHRI b
forg #iT =T AT GERT B AT B H g
g T

feaforl =/RT ¥MNYT — Yarie yaie SBaR
3R =il &1 Uep faRgd SRl S&aRT HeaRey
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BT & S S1fHeT @l AIRET 3iR il &7 Agayo
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¥ dRE feEifedl ) R I8d 2 [@fed oiR
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DI BRI & oIy 980 &F a1 DIg ATAR
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A, 9 g™ (P &R fafm)
gfaframigee, 9gam s\ fAfEAE 1976,
AR ST eReTE w9 I b & yaTREAr |
FHAR 9w [ 1, 1952 IR A
AT ST 1961 wfA 2[6] |

SWRIGT Bl & Il FFG
JIRTA Jar_fl TR (a1 & 9 9 9
Yarferfas 1979 TIRa foar, favw w9 9 S+
fooes & forg S =g @ ARt | 9ER ya
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RGRI BRI IFSWT B ST V8! 2 | 39 bR
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Abstract:

Phosphorus is a crucial nutrient needed for plant
development, production, and adaptability to various
environmental factors. Phosphorus deficiency is
common in Indian soils. There isn't much phosphorus
that is easily accessible in the organic state., but there
is a lot of mineral phosphorus like rock phosphate.
Different types of microorganismsmust solubilize the
mineral phosphorus in order to make ** phosphorus
"accessible to agricultural plants. This research
provides details on how phosphate- solubilizing
microorganisms work in agriculture.

Index Term:Agriculture, Microbes, Phosphorus.

I. INTRODUCTION

In order to make insoluble phosphate accessible for
absorption by plants, phosphate solubilizing
microorganisms (PSMs) provide an ecologically
acceptable method [1]. Numerous crops can develop
and yield more effectively when phosphate- solubilizing
microorganisms are present. A promising method to
increase global food output while posing no
environmental risks is to inoculate soil, crops, and seeds
with phosphate-soluble microorganisms (PSMs) [2].
Phosphorus is a vital nutrient for plant growth and crop
production. Although abundant in inorganic as well as
organic forms, the availability of this substance is
restricted because it is mainly found in insoluble forms
in soils [3].

In order to satisfy the global demand, the production of
chemical phosphatic fertilizers is a very energy-
intensive process that costs US $ 4 billion annually. The
problem is made worse by the fact that metalcation
complexes in the soil produce nearly 75-90% ofthe
additional phosphatic fertilizer. Agricultural soils have

amassed enough phosphate to support the highest crop

yields worldwide for approximately a century [4].
Additionally, insoluble phosphatic compounds can be
transformed into soluble forms in soil by organisms with
phosphate-solubilizing abilities, making them accessible to
crops. It has been discovered that themajority of crop plants
benefit from interaction with rhizospheric microflora in
phosphorus-deficient circumstances. This connection might
enhance the plant’s absorption of the phosphates already present
or make previously inaccessible sources of phosphorus
available. The most sophisticated and significant naturally
occurring method for increasing crop yield is the use of
microorganisms that can solubilize phosphate. Because using
PSM won't have any directional effects on the earth [5].

Il. PHOSPHATE-SOLUBILIZING
MICROORGANISM (PSM)

Numerous species of microbes, such as bacteria, fungi,
actinomycetes, and algae, have the capacity to
mineralize and solubilize phosphate. Pseudomonas
species, Agrobacterium species, and Bacillus circulans
are among the soil microbes capable of mineralizing and
solubilizing phosphate. Numerous species of Ralstonia,
Rhizobium, Rhodococcus, Serratia, Bradyrhizobium,
Salmonella, Sinomonas, and Thiobacillus, as well as
Bacillus, Burkholderia, Enterobacter, Erwinia,
Kushneria, and Paenibacillus, are among the other
bacteria that solubilize and mineralize phosphorus.
strains of Achrothcium, Alterneriya, Arthobotrys,
Aspergillus, Cephalosporium, Cladosporium,
Paecilomyces, Penicillium, Phoma and Yarrowia [6].

According to some reports, soil fungi can travel farther
through the soil than bacteria can. Information regarding
cyanobacteria's ability to dissolve substancesis lacking
(algae). Insoluble soil phosphate can be solubilized or
mineralized by various types of soil microorganisms,
releasing soluble P and rendering it available to plants.
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Microorganisms that solubilize phosphate boost crop
yield and plant development. Soothing seeds, crops,
andsoil with PSM is a promising method to increase
global food output without endangering the
environment [7].

I11. IMPORTANCE OF PHOSPHOROUS
IN PLANT GROWTH
One of the more important macroelements for
development and proliferation of plants is phosphorus.
Phosphorus nutrition is linked to a number of essential
plant processes, including the growth of roots,
fortification of stalks and stems, development of
flowers and seeds, maturity and quality of crop output,
nitrogen fixation in legumes, and defense against
disease. Phosphorus is a crucial nutrient for plants
because it is used as a catalyst in many important
biochemical processes as well as a component of

several important plant structural compounds.
Particularly for its function in capturing and
transforming solar energy into beneficial plant

molecules, phosphorus is well-known. DNA, thegenetic
"memory unit" of all living entities, is absolutely
necessary and contains phosphorus [8].

Additionally, it is a part of the RNA molecule, which
scans DNA's genetic code to create proteins and other
molecules vital for plant structure, seed production,and
genetic transmission. Phosphorus links connect the
DNA and RNA structural components. ATP, a plant's
"energy unit," is made up primarily of phosphorus.
From the start of seedling development all the way
through to grain formation and maturity, ATP,which is
formed during photosynthesis and contains phosphorus
in its structure, processes. The soil solutioncontains
phosphorus in many different types by nature. They can
be generally divided into insoluble inorganic and
insoluble organic phosphorus. Only a tiny portion of
phosphorus, however, is present in soil solution
because of its low solubility and low fixation in soils.(1
ppm or 0.1%), is readily available to plants [9].

IV. CONTRIBUTION OF PHOSPHATE
SOLUBILIZING MICROORGANISMS IN
AGRICULTURE
There are numerous reports on bacteria that, after being
introduced to soil or plant seeds, can solubilize
inorganic and/or organic P from soil and thus promote
plant development. A Burkholderia cepacia strain that
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is widely used as biofertilizer in Cuba and exhibits significant
mineral phosphate solubilization and moderate phosphatase
activity was said to also increasethe yield of tomato, potato,
onion, banana, coffee, and other crops [10]. It has been
demonstrated that inoculating lettuce and maize with two
Rhizobium leguminosarum strains that have been chosen for

their  capacity to  solubilize P improves root
colonization,growth enhancement, and P concentration.
Another Pseudomonas putida strain  promoted the

development of roots and shoots as well as boosted the uptake
of 32P-labeled phosphate in canola. [11]

A strain of Azospirillium brasilense was co-injected with
Pseudomonas striata and Bacillus polymyxa strains that had
phosphate solubilizing activity. This resulted in a
substantial increase in grain and dry matteryields as well as
an increase in N and P uptake. According to several studies,
PSB interacts with wvesicular arbuscular mycorrhizae
(VAM) Dby releasing phosphate ions into the soil. This
synergistic interaction enables improved exploitation of
sources of poorly soluble P [12].

Improvements in plant development and yield are typically
seen after PSM inoculation, especially when growing plants
in glasshouses. However, studies carriedout on wheat and
corn plants in the field have shown that PSMs could
significantly lower the use of chemicalor organic fertilisers.
A direct increase in the soil phosphorus availability is not
always anticipated because the improvement of plant
phosphorus nutritionmay be caused by the stimulation of
root growth or the lengthening of root hairs by particular
microorganisms [13].

PSMs have been found in the soil of a number ofdifferent
plants, including aubergine and chilli, maize, mustard, rice
and maize. Several horticultural plants and vegetables that
had effectively received PSB inoculationwere said to have
produced better crop performance.Through the inoculation
of appropriate PSMs, which is actually an integrated and
sustainable  method of nutrient management of
cropproduction systems, phosphorus use efficiency in
farming lands could be significantlyimproved. The increase
of biological nitrogen fixation, which promotes plant growth,
is another benefitof PSMs. Pseudomonas sp. were found to
increase the quantity of nodules, dry weight of nodules, yield
components, grain yield, nutrient availability, and uptakein
soybean.. Zea mays L.'s slat resistance to NaCl stress was
improved by pseudomonas inoculation [14].

Approximately 70 to 90 % of the phosphorus fertilizer added
to the soil precipitates as insoluble forms that arenot effectively



absorbed by plants by Ca, Fe, andAl metal cations. It has
been demonstrated that inoculatingsoil with phosphate-
solubilizing microorganisms improves the
solubilization of insolule phosphates, leading to
improved crop production. There have been reports of a
wide range ofmicrobes having the capacityto dissolve
minerals in P. The capacity to solubilize phosphate,
some of these microorganisms can promote the
development of plants through a number of different
processes, including boosting nitrogen fixation,
increasing the production of plant hormones, etc.
Although there are many phosphorous PSMs [15].

V. CONCLUSION

The higher input costs required for the present
phosphatic fertilizer are out of reach for farming in
developing nations. Therefore, it is the duty of
microbiologists and soil scientists to develop strategies
for making phosphorus available to crops, a financially
advantageous alternative to fertilizing crops. There is
interest in using soil microorganisms with phosphate-
solubilizing ability as inoculants to mobilise
phosphorus from insufficiently available sources in soil
because most soils lack easily available phosphorus for
plants and chemical fertilizers are not cost-effective.
Although there is definitely an opportunity for
improvement in the development of such inoculants,
their general use is still constrained by a lack of
knowledge regarding the ecology and population
patterns of the microbial species in soil, as well as by in
consistent performance across a variety of
environments. Furthermore, microbial inoculation's
promotion of the development of agriculturally
significant plants may not necessarily be linked with
traits like phosphate solubilization, which are visible in
a lab setting. In this context, novel, genetically modified
soil and technologies for their eventual transfer to the
fields must be developed, pilot-tested, and transferred to
farmers in a relatively brief period of time.
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Abstract—The primary goal of this research is to
conduct a critical analysis of the connection between
organisational culture as well as personnel job satisfaction.
The fundamental presumptions and values that every
employee of the organisation embrace are known as
organisational culture. According to Schein (1986), culture
is seen as an intrinsic characteristic that every
organisation possesses. Job satisfaction is a term used to
describe how employees feel about their working
environment, relationships with coworkers, income, and
prospects for advancement. The evaluation will reflect
current workplace characteristics including job
satisfaction, which are connected to employees' opinions of
their working environment, relationships with coworkers,
institutional goals and tactics, and criteria for
achievement. Demographic traits including gender, sex,
and marital status are also likely to have an impact on the
chosen organisational culture of the personnel. In order to
increase work happiness, it is important to measure and
analyse the culture of a company in conjunction with the
demographics and personal traits of its staff.

Index Terms—Job Satisfaction, Organisational Culture,
Employee, Business, Education

I. INTRODUCTION (HEADING 1)

Since the beginning of the 1980s, the public's view of
organisational culture has grown in importance. The key
components of organisational culture consist of a
business's beliefs, views, and attitudes. The way things
are done inside various enterprises is referred to as
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culture [1]. The organization's culture is well known for
being heavily oriented on learning. Therefore, if any
modification is done, it is important to acknowledge the
elements of a company's culture. In a company wherein
regulations are not formally taken into consideration, it is
frequently observed that staff are aware of the unspoken
norms and conduct standards. Administration is in charge
of making choices on company culture policies [2].

Job satisfaction is a the worker's assessment of his or
her duties and working circumstances, and as an outcome
of this assessment, the worker might acquire a favourable
or unfavourable perspective on the organization's
policies, opinions, and principles, which can have an
effect on the working environment. Considering job
assessment has a big impact on the performance and
well-being of the company, it is vital to talk about its
beneficial and detrimental consequences. Businesses
must place a high value on culture since an organization's
culture affects how satisfied its people are at work, which
in turn increases their level of efficiency. Understanding
the relationship among organisational culture and
individual job satisfaction is crucial [3].

Higher education is a valuable resource for both
established and emerging economies, and it cannot grow
without educational institution professors fulfilling their
necessary tasks. Educational institutions need to create a
culture that supports the dedication and happiness of its
staff members while preventing mechanical ways to
achieving their predetermined goals [4].
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The IT sector was used for the present inquiry since it
allows for in-depth investigation of the phenomena.
Additionally, throughout the past three to four decades,
this particular industry has greatly boosted India's
economic development and GDP, making it an important
one for the nation. With particular emphasis on both
private and public-sector banks, on which the study has
been concentrated, the banking industry is a
tremendously efficient and goal-oriented component of
the country.

There are four different forms of culture, including
clan, adhocracy, hierarchy, and market culture, that are
being discovered via a number of investigations. Two
elements were offered by the Theory of Competing
Values Framework (CVF); the first is the distinction of
efficiency criteria, which emphasises freedom of choice,
spontaneity, and independence from stability, order, and
control. The internal orientation, cooperation, and unity
are distinguished from the exterior orientation,
distinction, and competitiveness in the 2nd aspect.
Organisational culture is described as the principles,
presumptions, requirements, shared experiences, and
conceptions that exist inside an organisation. Each
quadrant displays the most noteworthy traits. Figure 1
illustrates the four forms of organisational culture
according to the Cameron and Quinn theory: clan,
adhocracy, hierarchy, and market.

Flexibility & Discretion

’ CLAN ADHOCRACY
)|
| 4 — N A
E E
E E
MARKET

Stability & Control
Fig. | Four forms of Organisational Culture
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Il. AIM & METHODOLOGY

The main aim of this research is to understand the
phenomenon of organizational culture and job
satisfaction of employee and how organizational culture
affect job satisfaction level of the employees. For this,
researcher has decided to review the available literature
on the undertaken topic. Different sources of secondary
data has been utlilized such as research paper published
in journals and conference proceedings and books as well
as literature from unpublished sources.

I1l. LITERATURE REVIEW

A. Organisational Culture

Culture is defined as the set of fundamental
presumptions that a particular group established,
discovered, or refined in order to deal with the issues
related to external modification and internal integration.
These basic assumptions are then taught to new members
as the proper way to perceive, think about, and
experience with regard to such issues [5].

Organisational Culture in Education sector

In an investigation, how organisational culture
affected productivity inside the organization, six factors
have been used to produce the outcome, including
surroundings, goal, administration, socialisation, tactics,
and information. Using the use of a questionnaire that
was semi-structured, students as well as faculty had been
questioned. All participants have responded to the six
sets of inquiries, which cover every aspect of
organisational culture that is taken into account. The
results of the investigation showed that the majority of
organisational culture's components seemed to provide
motivation and inspiration for the accomplishment of
universities' objectives and ambitions. More particular,
everyone present concurred that a welcoming atmosphere
is highly valued by instructors as well as learners [6].

The impact of organisational culture on work
satisfaction, organisational commitment, and intention to
leave is investigated in a privately owned university in
Karachi. Out of 120 academic participants, 92 were
chosen non-randomly. The organisational culture
assessment instrument (OCAI), which is based on a five-
point Likert scale, was employed to gauge the culture.
The information was analysed using quantitative research



techniques such as descriptive statistics, correlation, and
multiple regression analysis. The research showed that
informed employees are valuable assets and ought to be
supported by career prospects. Additionally, it is
demonstrated that with a positive environment,
professionals will be content and motivated [7].

Plekhanav Russian University of Economics is used
as a case study to assess the organisational culture at the
institution of higher learning. They wanted to learn more
about how the learners fit into this culture and determine
what aspects of organisational culture the learners have
internalised. The OCAI (Organisational Culture
Assessment Instrument) framework and survey technique
were employed. Furthermore, it was discovered that the
university has a hierarchical culture, which its learners
are anticipating to alter [8].

The impact of organisational culture on the
organisational commitment and work contentment of
instructors in the Catholic higher learning establishments
in the Philippines. Clan is the most prevalent sort of
culture in this organisation, according to the study's
conclusions. Clan culture, out of all four cultural
subgroups, had a significant favourable impact on both
job satisfaction as well as the dedication of educators as
workers [9].

Organisational Culture in IT Sector

The influences of organisational culture on workers'
job satisfaction at Micro and Middle-Sized IT Companies
in South India is investigated. Four hundred workers
were utilised as a representative size for the Denison's
Model analysis of organisational culture. MS Excel was
used to assess the data. The findings suggested that
culture  significantly enhances employee  work
satisfaction. Staff dedication results through learning
cultures [10].

Organisational culture and knowledge management at
a Spanish software creation company is examined. The
Organisation Knowledge Practises (OKP) questionnaire
(Cortijo and Quintanilla, 2004) and Organisational
Culture Inventory (OCI) were utilised, and the total
sample size was 196 workers. The results showed that the
business strives to have a positive organisational culture.
Additionally, the business placed a focus on effective
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knowledge management techniques, in
cooperation [11].

The many forms of organisational cultures were
discovered, who also looked at the connection between
organisational effectiveness and culture. The sample size
was 230 IT workers, and the responses were analysed
using multiple regression analysis and ANOVA. The
outcome shown that accomplishment is favourably

correlated with the hierarchy cultural style [12].

particularly

Organisational Culture in Banking Sector

A study on work culture and employee morale among
government and private banks is conducted. The present
research compared the work environments and attitudes
of bank workers from the public and private sectors in
Nagpur. It was determined that there are considerable
variations in the perspectives of bank personnel in
Nagpur's public and private sectors [13].

Study on how organisational culture affected the
performance of the banking sector in Nigeria is
conducted. The purpose of this investigation is to
ascertain the effect of organisational culture on the
performance of the Nigerian banking sector. According
to the results, there is a substantial and favourable
interaction among the  independent  variables
organisational performance and cultural fit, cornerstone
of existence reinforcement, and organisational
effectiveness enhancement. The independent factor that
determines a continuous patterns of behaviour and the
dependent factor organisational performance have a
strong and adverse connection [14].

A study to understand the nature of organisational
culture and job stress among northern Keralan bank
personnel is conducted. The findings showed that, except
from support, relationships amongst organisational
culture, bank kinds, and education did not significantly
affect total job stress and its aspects of request, oversight,
and position [15].

A study to investigate the connection between
organisational transformation and culture is the research’s
goal has been conducted. Organisational transformation
and organisational culture have been shown to be related.
Employees often embrace transformation if it provides
them with a nice atmosphere, contentment, and
leadership that is in a favourable mindset [16].



Researchers undertaken a study on organizational
culture and job satisfaction of employees working in
private sector banks in Pakistan. The goal of the research
study was to establish a link between organisational
culture's components and the in-role work performance
of Islamabad and Rawalpindi's private sector bank
personnel. In this study, it was discovered that supportive
organisational culture had no significant effect on the
way workers performed in their roles, but bureaucracy
organisational culture had a considerable favourable
influence on their performance [17].

IV. JOB SATISFACTION

Employees' feelings regarding the roles they play at
work are referred to as their level of job satisfaction.
Worker encouragement and inspiration for improved
performance are crucially dependent on job satisfaction.
A series of psychological, physiological, and
environmental variables induce workers to declare that
they are pleased or content with their occupations. As a
result, a number of factors, including job security and
assurance, pay, working environment, and interaction
among managers and subordinates within an
organisation, have an impact on how well individuals
execute at their jobs.

Working

b Satisfacti
Environment lo EeN-

* Employeeloyalty

« Sense of ownership

* Levelof
commitment

+ Efficiency &
effectiveness

* No hopping nature

* Working hours

* Job Safety &
Security
Relationship with
co-workers

* Top management

|

Fig. Il Work environment yielding job satisfaction

Job Satisfaction in Education Sector

Result of a study showed a lack of assets, increased
crowding, and student indiscipline were major causes of
teacher dissatisfaction. Management choices are other
factors contributing to instructional staff job discontent.
All of these things lead to instructors becoming
disengaged and filling their work with pessimism [18].

It was also investigated how the four aspects of
organisational learning, work environment, employee
engagement, and motivation affected job satisfaction in
the higher education sector. 242 workers' data were
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gathered using a surveying tool. Structural equation
modelling was used to analyse the data that had been
obtained. The results showed that job satisfaction is
significantly positively impacted by staff involvement,
inspiration, atmosphere, and learning [19].

Job Satisfaction in IT Sector

Researcher has investigated the many factors
influencing job satisfaction and looked at the connection
between the two. The characteristics that affect work
satisfaction and are positively correlated with employee
retention are organisational image, organisational culture,
compensation, perks, enticements, accomplishment, job

stability, style of leadership, authority, and
responsibilities [20].
It is sought to ascertain how Information,

Communication, and Technology (ICT) affected the job
fulfilment of library workers at the prestigious Narsee
Monjee Institute of Management Studies (NMIMS)
Deemed University. Thirteen librarians were the target
audience for this study. The vast majority of responders
needed training on the most recent advancements in the
library profession, it was discovered [21].

In order to investigate the connection amongst worker
users' happiness with ICTs (information and
communication technologies) and work satisfaction, a
study model was designed. Using an online survey,
information from 229 employees were gathered. The
study found that employment had a favourable
moderating effect on the relationship between work
satisfaction and IT satisfaction. The findings also
supported the moderating role of both professional and
occupational fit [22].

Training given to staff members helps them attain
satisfaction with their work. A substantial connection
among the contentment of training programmes and
employee growth features of work satisfaction was
discovered to exist between various factors of job
satisfaction that were shown to have a substantial
beneficial relationship with one another. The study found
the critical factors that contribute to work contentment
amongst staff members in a company environment where
learning and information exchange are key drivers. The
study concentrated on the demands placed on businesses
to depend on developing human capabilities and



emphasising employee development to achieve work
satisfaction and establish a competitive edge for the
business organization [23].

Job satisfaction in Banking Sector

A research has attempted to identify the factors that
influence work satisfaction among staff members in
India's banking industry. The majority of the information
was gathered through conversations with bank
management and workers. It was discovered that the
majority of staff members are really delighted with how
other colleagues are behaving [24].

In Kenya's banking sector, a number of variables that
impact employee satisfaction has been identified. The
intended audience consisted of 276 personnel. To
establish a causal link between the variables and
employee happiness, data were gathered using a
standardised survey and analysed using statistical
methods including correlation and regression values[25].

In Pakistan's banking industry, the impact of
organisational culture and satisfaction among staff on
organisational effectiveness is assessed. The researcher
performed regression analysis to determine the
association amongst culture and work happiness after
distributing 125 questionnaires to gather data. According
to research, organisational culture and work happiness
are key determinants of worker achievement [26].

The degree of work satisfaction of banking personnel
in Sri Lanka's commercial and state banks was
determined. Utilising stratified random selection, 226
personnel were chosen as the investigation's sample. The
results showed that public sector banking workers in Sri
Lanka reported better levels of job satisfaction than their
private sector counterparts. Additional regression
research results revealed statistically significant effects of
employment, compensation, stability of employment, and
acknowledgment on staff job satisfaction in the baking
industry [27].

V. CONCLUSION

Job satisfaction among workers is positively impacted
by organisational working conditions. Workers are
unable to use their talents to the fullest extent and realise
their fullest potential in unfavourable working
environments. The working environment and both
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financial and non-financial incentives are the elements
that influence contentment. Only a small percentage of
staff members get inspired by insufficient oversight,
consequently enough monitoring is necessary to assess
the employee's performance. To sum up the research on
organisational culture and worker satisfaction in various
workplaces with various factors, such as occupation
dedication, engagement at work, gender, self-job
contentment, administration, confidence, educational
background, dissatisfaction with employment, efficacy,
organisational culture, art, endurance work instruction,
psychological capital, organisational climate,
demographic factors, etc. Satisfaction among workers
values were significantly affected by demographic
factors. Job satisfaction may vary depending on the
gender and certain features of the job.
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