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Abstract. In this paper, a study has been started on a new variation of the problem on signed roman domination called signed
roman star edge dominance problem. A mapping g : E → {−1,1,2} having (a) ∑

e∈E(v)
g(e) ≥ 1, ∀v ∈ V and (b)∀e ∈ E with

g(e) = −1 there exists at least one edge e1 adjacent with e so that g(e1) = 2, is stated as signed roman star edge dominance
mapping. The smallest value of ∑

e∈E
g(e) taking all the functions g on G is defined as a signed roman star edge dominance number

of G. This value is indicated by γ ′srse(G). We compute here the accurate value γ ′srse for path, cycle, star, binary tree and Petersen
graph. In addition, an upper bound is presented on wheels.

INTRODUCTION

In this research, Let’s consider a simple and un-directed graphs G(V,E). E(x) denote a set of collection of all edges,
incident on x, where x is a vertex. From the problem of Roman domination several variations of Roman domination
problem were formulated.

The goal of this study is to introduce a new variation stated as Signed Roman Star Edge Dominance (SRSED, for
short) on graphs.

The mapping g : E→{−1,1,2} stated as Signed Roman Star Edge Dominance Mapping ( SRSEDM, for short), if
g fulfills following two conditions:
(a) ∑

e∈E(v)
g(e)≥ 1 ∀v ∈V ,

(b) ∀e where g(e) =−1 is adjacent to at least one edge e1 ∈ E with g(e1) = 2.
w(g) = ∑

e∈E
g(e) is stated as sign roman star edge dominance number of G. It is denoted by γ ′srse(G) of G which is

the lowest weight among all feasible mapping g on G.

Review

Many domination issues have been thoroughly investigated in the literature; see [4, 7, 8, 9, 10, 14]. Roman dominance
was established by Ian Stewart [17] and Revelle and Rosing [10]. In the recent years, the variation of the Roman
domination function has been widely studied by several researchers [5, 6, 9]. Initiated by Ahangar et al [2], sign
roman domination widely studied by many authors. For more information, read the literature [11, 12, 13]. Several
authors have been investigated sign roman dominating functions, [3, 11, 12, 13]. It’s variation of edge was first studied
by Ahangar et al [2]. Xu [18] introduced the variation sign edge.Several authors were considered these variations and
obtained several boundary numbers, see [1, 15, 16, 19]. In this paper, the accurate value of γ ′srse(G) of certain types
of graphs are resolved and furthermore, boundary value of general graph are presented. �

APPLICATION

Let each vertex represents a country. The two countries are joined by an edge if there exists a relation between them.
The weight of an edge may be 1, −1 or 2 defined as follows. If the two countries have a strong friendship (i.e., they
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have strategic partnership including military cooperation), then the weight of the edge between them is assigned to
be 2. If the two countries have normal friendship (i.e., without strategic partnership), then the weight of the edge
going along with them them is assigned to be 1. But if they have enmity, then the weight of the edge between them is
assigned to be −1. The relationship number of a country is the total of the incident weights across the country. Now,
for the peace of the world,
(i) Relation number of each country must be at least one.
(ii) If there exists enmity between two countries, then there must exist at least one strong friendship neighboring

country of any one of the two enmity countries.
This issue can be demonstrated as signed Roman star edge domination problem on graphs. Indeed, this problem

can be applied in interpersonal network thinking individual as a vertex. �

PRELIMINARY AND NOTATIONS

Let g be a signed roman star edge dominance mapping(function) SRSEDM of G.
We partitioned set E into three sets D−1, D1 and D2, where D−1 = {e ∈ E : g(e) =−1}, D1 = {e ∈ E : g(e) = 1},

D2 = {e ∈ E : g(e) = 2}.
In our paper, matching of a graph plays a significant role in discovering γ ′srse. Remember that matching is described

as a subset of the edge set E with the constraint that two edges not in Me that share no common vertex (G). A matching
Me is maximum, If for every e ∈ E \Me, Me∪{e} is /∈Me. It is noted that an edge in D2 dominates every edge in D−1.

Obviously, γ ′srse(G) = |D1|+2|D2|− |D−1|. Also, D1∪D2 is dominating set of edges. �

Lemma : For a path Pm having m edges, γ ′srse(Pm) =

 m, m ≤ 2
m+3

2 , f or odd value o f m
m
2 +2, f or even value o f m

.

r r r rrr r
r r r r r r r

2 −1 2 1

2 −1 2 −1 2 1

2 −1 2 −1 2 −1 2r

P4

P6

P7

r r r rr

FIGURE 1. Path Pm

Proof : For m≤ 2, the proof is obvious.
Let m≥ 3, Me be a max. matching. Then, if m be odd, |Me|= m+1

2 . Take into account the following description of
g.

g(e) = 2 for e ∈Me also g(e) =−1 for e ∈ E \Me.
Assigning in this way, it is seen that total weights of all the adjacent edges of any vertex is either 1 (for each internal

vertex) or 2 (for terminal vertices) and every edge of weight −1 has at least one adjacent edge of weight 2. Hence, g
is a SRSEDM.

Therefore, |D2|= m+1
2 and |D−1|= m− m+1

2 = m−1
2 . Obviously, |D1|= 0.

Hence, γ ′srse(Pm) = 2 |D′2|+ |D1|− |D−1|= 2 m+1
2 −

m−1
2 = m+3

2 .
If m is even, then |Me|= m

2 . Observe that, maximum matching is Me and exactly one of the two terminal edges of
the path Pm is a member of Me.

Now define g as follows.
g(e) = 1, where e is the terminal edge 6∈Me.
g(e) = 2, for e ∈Me.
g(e) =−1, for the remaining edges of Pm.
Here total value( weight) of the adjacent edges at any vertex is either one or greater than one and every edge with

weight −1 is at least one adjacent edge of weight 2. Therefore g is a SRSEDM.
Thus, |D2|= m

2 and |D−1|= (m
2 −1). Then, |D1|= m−|D2|− |D−1|= m− m

2 − (m
2 −1) = 1.
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Hence, γ ′srse(Pm) = 2 |D2|+ |D1|− |D−1|= 2 m
2 +1−

(m
2 −1

)
= m

2 +2. �

Lemma : For a cycle Cn having n vertices,

γ ′srse(Cn) =

{ n
2 , n is even
n+3

2 , n is odd
.

2 2

−1

2

r r r
r r rr rr 2

−1

2 2

C5 C6

−1

−1

r r
−1

FIGURE 2. Cycle Cn

Consider the matching Me of Cn. The total edges in Me is n
2 and becomes a perfect matching.

Define g as below.
g(e) =−1, if e ∈Me and g(e) = 2, if e ∈ E \Me.
Obviously, the total weighted value of the adjacent edges at each vertex is 1 and at the same time every edge of

weight −1 has at the minimum one edge with weight 2 that implies g is a SRSEDM.
Thus, |D2|= n

2 and |D−1|= n− n
2 = n

2 �
Proof : There could be two cases.
Case I: For even number of vertices n. The number of matching is n

2 . Here, |D1|= 0.
Hence, γ ′srse(Cn) = 2 |D2|+ |D1|− |D−1|= 2( n

2 )− ( n
2 )=

n
2

Case II: For odd value of n.
The number of edges of Me is n−1

2 and Me is a maximum matching. Define g as below.
g(e) =−1, if e ∈Me and g(e) = 2, if e ∈ E \Me.
Therefore, the total weighted value of the adjacent edges of one vertex is 4, whereas for other vertices it is 1 and

also every edge with weight −1 has at least one adjacent edge of weight 2, implies that g is a SRSEDM.
Now, |D−1|= n−1

2 , |D2|=n− ( n−1
2 ) = n+1

2 and |D1|= 0
Hence, γ ′srse(Cn)=2 |D2|+ |D1|− |D−1|= 2 n+1

2 +0− ( n−1
2 )= n+3

2 . �

Lemma : For n≥ 1, γ ′srse (K1,n) = n.

t t
tt t

1

1 1

1 1t
K1,5

FIGURE 3. Star K1,n

Proof : Consider a star graph K1,n with vertices v0,v1, ..,vi, ..,vn and e∈ E implies e = {v0,vi} for i = 1,2, ....,n. Here
v0 is the support vertex and the edges (v0,vi) are called the Pendant edges. Since the degree of each vertex vi is one,
we assign the weight 1 to each pendant edge. So, ∑

e∈E(vi)
g(e) = 1, i = 1,2, ...,n, ∑

e∈E(v0)
g(e) = n. Therefore g is a

SRSEDM. Thus, |D1|=Total number of Pendant edges = n and |D−1|= |D2|= 0.
Hence, γ ′srse (K1,n) = 2 |D2|+ |D1|− |D−1|= n. �

Lemma : Consider a binary tree T of size m. p be the number of pendant vertices. Then
γ ′srse(T ) = m−

⌈m−p
3

⌉
Proof : Let P = set of pendant edges in T .
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FIGURE 4. Complete binary tree of level four

For binary tree, root having degree 2 and other internal vertices having degree 3. Now, |Me| =
⌈m−p

3

⌉
, where Me

denote maximum matching of E/P and p = |P|.
Define g as follows.
g(e) = −1 for e ∈ Me, then |D−1| =

⌈m−p
3

⌉
. Allot weight 2 to the edges of T so that each e with g(e) = 1 is

adjacent to not less than one e1 where g(e1) = 2. Therefore, |D2| =
⌊m−p

3

⌋
. Thus, |D1| = m− |D−1| − |D2| =

m−
⌈m−p

3

⌉
−
⌈m−p

3

⌉
= m−2

⌈m−p
3

⌉
. Assign the weight 1 to the Pendant edges and other edges.

Assigning weight of the edges in this way, the total value(weight) of the edges, incident to any vertex is either one
or greater than one. Also, each edge with weight −1 has one adjacent edge of weight 2. It is obvious, if we assign
weight 1 to each pendant edges, then total weighted value of the edges incident with pendant vertex is one. Hence, g
is a SRSEDM.

Thus, we have, γ ′srse(T ) = 2 |D2|+ |D1|− |D−1|
= 2

⌈m−p
3

⌉
+(m−2

⌈m−p
3

⌉
)−
⌈m−p

3

⌉
= m−

⌈m−p
3

⌉
. �

The Petersen graph is not directed graph where two pairs are joined by an edge when they are disjoint.

Lemma : For Petersen graph γ ′srse(GP(5,2)) = m− 3
2

⌈m
4

⌉
.

r
r

r
r−1

1
1

1

r r

r�� rr

−1 2
1

−11

1

21

1

−1

r

1

FIGURE 5. Petersen graph GP(5,2)

Proof : Let us consider the GP(5,2) Petersen graph . Since every edge of the Petersen graph has four adjacent edges,
for the maximum matching Me of the Petersen graph, |Me|=

⌈m
4

⌉
. We assign the value of weight −1 to the edges in

Me and therefore |D−1|=
⌈m

4

⌉
. Assign the value of the weight 2 to the edges joining the two edges in Me and therefore

|D2|= 1
2

⌈m
4

⌉
. Assign weight 1 to the remaining edges, we get |D1| = m− 1

2

⌈m
4

⌉
−
⌈m

4

⌉
=m− 3

2

⌈m
4

⌉
. Here, the total of

the weighted value of all adjacent edges of each vertex is either 1 or 2 and every edge with weighted value 2 has two
neighboring edge with weighted value −1, therefore g is a SRSEDM.

Hence, γ ′srse(T )=2 |D2|+ |D1|− |D−1| = 2 1
2

⌈m
4

⌉
+m− 3

2

⌈m
4

⌉
−
⌈m

4

⌉
= m− 3

2

⌈m
4

⌉
. �

The next two lemmas are devoted to determine the upper bounds of γ ′srse of wheels Wn.

Lemma : If |Me|mod 2 = 0, Me is a matching of Wn, then
γ ′srse(Wn)≤ 5n−5

4 , n is odd .
≤ 5n−8

4 , n is even.
Proof : Let Wn be a wheel and Me be it’s matching.
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If n be odd, there are n−1
2 number edges in Me. Therefore, |Me|= n−1

2 . Define the mapping g from the edge set E
to {−1,1,2} as bellows. The weight −1 is assigned to the edges in Me and weights 2 and 1 are assigned to the other
edges of Wn. The edges, adjacent to edges of Me ( |Me|

2 ) are assigned by 2 and the remaining edges are assigned by 1.
Assigning weights in this way, total weighted value of the edges incident on any vertex is either greater than one or 1
and each edge with weight −1 has at minimum one adjacent edge with weight 2. Therefore, g is a SRSEDM.

−1 12
1

1
W4

−1

1

−1 1

2

−1

1

1

1

W5

−1 1
2

2
1

−1 1
1

−1

1

W6

1

−1 2 1

1

1

−1 1

1
−1

1

2

W7

r
r rr r rr rr

r

r r

r
r

r
r

r r
r r

r r

FIGURE 6. Wheel Wn

Now, if n be odd, then |D−1|= |Me|= n−1
2 .

Since |Me|mod 2 = 0, then |D2|= |Me|
2 = n−1

4 and
|D1|= (2n−2)−|D−1|− |D2| = (2n−2)− n−1

2 −
n+1

4 = 5n−5
4 .

Therefore, if n is odd and |Me|mod 2 = 0 then
γ ′srse(Wn)≤ 2 |D2|+ |D1|− |D−1| = 2 n−1

4 + 5n−5
4 −

n−1
2 = 5n−5

4 .
Consider the case if n is even, then |Me|= n

2 and the matching is perfect matching. Assign −1 to edges in Me and
the assignment of the other edges as follows.

Now, if |Me|mod 2 = 0, then |Me|
2 number of edges adjacent to the edges in Me are assigned by 2. Again if

|Me|mod 2 = 1, then |Me|+1
2 number edges adjacent to the edges in Me are assigned by 2. In both the cases, remaining

edges are assigned by 1. Assigning the weight of the edges in this way, the aggregate of weight of the edges incident
at each vertex is either one or greater than one and every edge with weight −1 has at least one adjacent edge with
weight 2. Therefore, g is a SRSEDM.

Thus, if n is even, then |D−1|= |Me|= n
2 .

If |Me|mod 2 = 0, then, |D2|= Me
2 = n

4
|D1|= (2n−2)−|D−1|− |D2| = (2n−2)− n

2 −
n
4 = 5n−8

4 .
Therefore, if n is even and |Me|mod 2 = 0.
Then, γ ′srse(Wn)≤ 2 |D2|+ |D1|− |D−1| = 2 n

4 +
5n−8

4 −
n
2 = 5n−8

4 . �

Lemma : If |Me|(mod 2) = 1, Me is a matching of Wn, then
γ ′srs(Wn)≤ 5n−3

4 , n is odd
≤ 5n−6

4 , n is even.
Proof : Consider the mapping g from the edge set E to {−1,1,2} as follows.

The edges which are adjacent to edges in Me ( |Me|+1
2 number) get the assigned value 2 and the remaining edges

are assigned by 1. Assigning in this way, the aggregate of weight of the edges incident on any vertex is either 1 or
greater than 1 and every edge with weight −1 have at minimum one neighboring edge of weight 2. Therefore, g is a
SRSEDM.
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Then |D2|= |Me|+1
2 = n+1

4 and
|D1|= (2n−2)−|D−1|− |D2| = (2n−2)− n−1

2 −
n+1

4 = 5n−7
4 .

Therefore, if n be odd and |Me|mod 2 = 1 then
γ ′srs(Wn)≤ 2 |D′2|+ |D1|− |D−1| = 2 n−1

4 + 5n−7
4 −

n−1
2 = 5n−3

4 .
Again, if n be even and |Me|mod 1 = 1 then |D2|= |Me|+1

2 = n+2
4 and

|D1|= (2n−2)−|D−1|− |D2| = (2n−2)− n
2 −

n+2
4 = 5n−10

4 .
Then, γ ′srse(Wn)≤ 2 |D2|+ |D1|− |D−1| = 2 n+2

4 + 5n−10
4 − n

2 = 5n−6
4 . �

From the above two lemmas, it is clear that for any wheel Wn of n vertices γ ′srse(Wn)≤ 5n−3
4 .

The next lemma presents, boundary values of γ ′srse(G) for the general graphs.

Lemma : For every graph G having p number vertices and q edges, p
2 ≤ γ ′srse(G)≤ q.

Proof : Let g be a SRSEDM . Therefore ∑
e∈E(vi)

g(e)≥ 1 for every vi ∈V , i = 1,2,3, . . . , p.

This implies, ∑
p
i=1 ∑

e∈E(vi)
g(e)≥ ∑

p
i=1 1 = n. (1)

As every vertex vi, 2 |D2(vi)|+ |D1(vi)|− |D−1(vi)|= ∑
e′∈E(vi)

g(e)

Therefore,
∑

p
i=1(2 |D2(vi)|+ |D1(vi)|− |D−1(vi)|)=∑

p
i=1 ∑

e∈E(vi)
g(e)

As every edge having exactly two vertices, each edge gets counted twice, once at each end.
Therefore,
2(2 |D2|+ |D1|− |D−1|) = ∑

p
i=1 ∑

e∈E(vi)
g(e)

2 |D2|+ |D1|− |D−1|= 1
2 ∑

p
i=1 ∑

e∈E(vi)
g(e)

γ ′srse(G) = 1
2 ∑

p
i=1 ∑

e∈E(vi)
g(e)≥ n

2 , using (1).

Hence, γ ′srse(G)≥ p
2 , equality holds for the graph Cn where n is even.

|D2|+ |D1|+ |D−1|= q.
|D−1| ≥ |D2|
γ ′srse(G) = 2 |D2|− |D−1|+ |D1|= (|D2|+ |D1|)+(|D2|− |D−1|)
=(|D2|+ |D1|)− ((|D−1|− |D2|))
≤ |D2|+ |D1| ≤ |D2|+ |D1|+ |D−1| ≤ q
Hence, γ ′srse(G)≤ q.
Combining the two results γ ′srse(G)≥ p

2 and γ ′srse(G)≤ q, we have p
2 ≤ γ ′srse(G)≤ q. �...

CONCLUSION

In this study, the investigation of a new parameters of different graphs is initiated. This new parameter, we mean
by γ ′srse(G). Here, we established the exact value γ ′srse(G) for star graphs, paths, cycles, complete binary tree and
Petersen graphs and got the upper bound of SRSEDN for the wheel. Additionally, bounds of general graph are
presented. Further study is possible to get SRSEDN of other graphs which are yet to be found. �
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Chapter - 2 

Different Synthesis Methods of Nanomaterials 

Dr. Tapanendu Kamilya 

 

 

Abstract 

The material particles or structures having dimensions in range of 1-100 

nm are typically termed as nanostructures/nanomaterials. There are several 

methods for the synthesis of different nanostructures. The total synthesis 

process can be divided in two approaches- 

i) Top Down. 

ii) Bottom Up Approach. 

Herein, photolithography, Ball Milling, Gas Phase Condensation, 

Vaccum Deposition, Thermal Evaporation, E-Beam Deposition, Pulsed 

Laser Deposition (PLD), Chemical Vapour Deposition (CVD) and Chemical 

Vapour Condensation (CVC), Sol Gel Process, Electro Deposition, Spray 

Pyrolysis, Hydrothermal Synthesis, Colloidal Synthesis, Molecular Beam 

Epitaxy (MBE), Green synthesis, etc. methods of synthesis of nanostructure 

materials are discussed. 

Keywords: Nanoparticles, photolithography, ball milling, gas phase 

condensation, vaccum deposition, thermal evaporation, e-beam deposition, 

pulsed laser deposition (PLD), chemical vapour deposition (CVD) and 

chemical vapour condensation (CVC), sol gel process, electro deposition, 

spray pyrolysis, hydrothermal synthesis, colloidal synthesis, molecular beam 

epitaxy (MBE), green synthesis 

Introduction 

The materials particles that have dimensions are in range 1- 100 nm are 

typically termed as nanostructure or nanomaterials. It is well known in the 

existing literature that the surface to volume ratio of the material body 

increases as their size reduces as well as the surface to volume ratio of these 

nanoparticles become large and we find more fraction of the total number of 

atoms on the surface of nanomaterials, compared to the bulk ones. The atoms 

that situated on the surface of nanomaterials behave differently than those 
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Recent Developments & Applications of Nanomaterials 

Tapanendu Kamilya* 
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Abstract: 

The materials particles having dimensions are in range 1-
100 nm are termed as nanomaterials/nanoparticles (NPs).  
Recent developments of some metal and metal oxide NPs along 
with lipid NPs those have wide range of applications in diverse 
fields that have been discussed here. NPs have drawn a great 
considerable attention from the mundane to several biomedical 
applications owing to their novel electronic, electrical, optical, 
etc. properties. The recent progresses of applications of gold 
(Au), silver (Ag), gold-silver (Au@Ag) core shell, titanium 
dioxide (TiO2), magnetic iron oxide, manganese dioxide 
(MnO2) NPs have been discussed. Also, the applications of 
solid lipid NPs (SLNPs), vesicle, micelles have been discussed. 
Finally, NPs have immense applications in fabrication of nano 
devices and nano electronics devices, sensing, nanocatalyst, 
nanophotonics, nanoparticles based synthesis of organic and 
inorganic materials, biopolymer electrolytes, nanocomposite, 
drug delivery, gene therapy and so on. 

Keywords: Nanoparticles, Applications, Sensing, Drug Delivery, 
Devices, SLNPs, Vesicle, Micelles 
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PREFACE 

 

Biodiversity is a vast arena in the sphere of life dealing with many 
living organisms of botanical and zoological origin and also microbes. 
Though majority of the research and studies of the biodiversity focus 
on the macroscopic organisms, but the economic importance of the 
microbial species present in biosphere cannot be neglected due to 
its huge importance in ecology as well as pathology. Moreover, air 
born microbes are also significant as potential pathogens of different 
diseases.  

From the beginning of the twenty‐first century, it has become 
evident that the loss of biodiversity are posing threat, mainly due to 
loss of forest plants and also extinction of many animals and birds. 
This also results in the biodiversity loss in a broad sense due to 
environmental pollution, global warming, human negligence and 
associated hazards. 

This book is an effort to cover many aspects of biodiversity issues as 
many as possible, in the light of recent trends of researches. Here, 
the authors expressed their views in different facets od the said 
subject and focused on the recent researches going on in this 
direction. We hope this book will be helpful for the readers to 
generate knowledge in the subject area.  

 

Dr. Arpita Chatterjee 
Sri Tirthankar Dalui 

 

 

 



 
 

FROM THE EDITORIAL DESK 

 

India is well-known for its wide range of biological variety. In India, 
the biologically rich remote habitats are home to the poor, mostly 
tribal and farming communities. Poor farmers are forced to protect 
biodiversity by custom, even as the wealthier reap the benefits. The 
vast array of traditional wisdom generated by the destitute tribal 
peoples of the forests has created the fundamental foundation of 
our modern civilization. Unfortunately, the present concrete and 
industry-based artificial civilization is posing a great threat to such 
traditional knowledge. The need of the hour is to conserve our 
natural richness through ex-situ and in-situ conservation, eco-
restoration, and bio-remediation, employing both conventional and 
current biotechnological methods. Domesticated species or varieties 
of plants and animals must be protected. Over the years, forest 
resources have been exhausted due to overgrazing, over-
exploitation, encroachments, unsustainable practises like shifting of 
cultivation, and developmental activities such as constructing roads, 
buildings, irrigation etc. This has resulted in the extinction of certain 
flora, fauna, and microbes as well as the loss of wild habitat.  

We hope this book will bring together scholars, academicians, and 
experts from different parts of India to share their ideas and 
experiences and formulate unique strategies for future research to 
conserve biodiversity. We are thankful to all the authors who have 
shared their knowledge to make this book successful. It is also worth 
noting that the assistance provided by Dr. Parthapratim Dasgupta, 
Principal, Barasat College, has greatly aided us in the preparation of 
this book, "Biodiversity: Earth's Living Treasure." 
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ABSTRACT 

 

Forests provide vital ecosystem services and are very important for 

human. The productivity and sustenance of many forest plants are 

directly related to pollinators. However, moth pollination is a 

relatively less discussed area in literature than that of bees mostly due 

to the difficulties in nocturnal studies. Nevertheless, it is reported that 

many forest flowers are visited by moths. Even, in some cases, 

nocturnal pollen transport networks have been shown to be dominated 

by moths and forest plants. The majority of available literatures are 

on pollination systems of individual plant species, which may or may 

not involve pollination by moths. In this study, we will try to do a 

review of forest plant flowers that are reported to be visited either by 

moths or by moths to carry their pollen. We hope this report will 

provide valuable information and guidelines to enhance and explore 

economic links between forest plant preservation and moth 

pollination and thus help in designing of new devices and approaches 

of forest conservation. 
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Keywords: Forest ecosystem, nocturnal pollination, pollinating 

moths, plant-pollinator interactions, pollination of forest plants, 

Sphingidae, biodiversity. 

 

 

INTRODUCTION 

 

Forests are considered as the storehouse of biodiversity (Putz et al., 

2001). Forests provide vital pollinator habitat and thus enhance 

pollinator activity in surrounding agricultural fields (Ricketts, 2004). 

Open forest areas with full sunlight, meadows, grasslands and 

pastures contribute suitable plant forage and nesting opportunities for 

pollinators (Garcia and Chacoff, 2010; Ricketts, 2004). Many forest 

trees are dependent on insects (Hymenoptera, Diptera, Lepidoptera), 

birds and mammals in terms of cross pollination (Devy and Davidar, 

2003). Some keystone forest plant species such as figs are so 

dependent on pollinators that without the presence of specific 

pollinators, their existence would be at risk (Harrison, 2003; Ghara 

and Borges, 2010). So, it becomes very necessary to have a detailed 

knowledge about pollination system, to conserve many forest plants. 

Bees are known to be excellent pollinators of majority of plants 

including many of the edible crops and natural vegetation (Klatt et 

al., 2014). However, most of the bees being diurnal, do not attend the 

flowers of plants having nocturnal anthesis (Devy and Davidar, 

2003). There are some plants employ both diurnal and nocturnal 

pollinators to maximise their reproductive success (Amorim et al., 

2013). Among the pollinators in the night, bats, some other flying 

mammals, and moths are known to be important (Wilmer, 2011). 

Many members of moth families such as sphigidae, noctuidae, 

geometridae, crambidae etc have been reported to either visit the 

flowers at night or to carry pollen (LeCroy et al., 2013; Devoto et al., 

2011). There are reports where some plants share so obligate 

relationship with moths that the length of corolla tube exactly matches 

to the length of the proboscis of the species and those plants can’t 

exist in absence of the particular species of moth (Johnson and 

Raguso, 2016; Johnson et al., 2016). Even, by studying the corolla 

length of the flowers, the presence of moth species with specified 

proboscis length can be predicted (More et al., 2012). The classic 

example of intimate moth-plant interaction is that of yucca and yucca 
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CHAPTER-1 

Immune modulation and probiotics 

Dr. Ranajit Kumar Khalua 

 

     Probiotic microorganisms have been found to have a 

variety of immunological and health-promoting 

properties. They are important in regulating the bacterial 

environment and module immune cells, as well as 

enhancing the bioavailability of nutrients and 

maintaining reasonable health. In a healthy gut, dendritic 

cells (DC) play an important role in immunological 

homeostasis. DCs are important antigen-presenting cells 

that take up antigens (such as viruses or tumors) and 

deliver tiny antigenic peptides on their surface to 

stimulate T cells to become pro-inflammatory (Th1) or 

anti-inflammatory (Th2). T cells can be deleted or 

regulatory T cells can be stimulated when DC is 

immature. DC can be induced to prime these cells by the 

gut microbiome. Indeed, L. L. reuteri and reuteri casei, 

triggering the production of IFNgamma and activating 

pro-inflammatory Th1 cells. Similarly, B. 
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administrations by mouth have been found to be 

effective. In mice, infantis stimulates DCs, which 

decrease Th2-biased responses and activate a Th1 pro-

inflammatory response, which is necessary for viral 

clearance. 

     Monocytes are the first cells to come into touch with 

bacteria and viruses and are found in the peripheral 

circulation. They differentiate into tissue macrophages, 

which interact with the gut microbiota or ingested 

probiotics to release a variety of cytokines. Macrophages 

release the pro-inflammatory cytokine IL-12, which 

stimulates natural killer cells and CD4+ Th1 cells to 

generate IFN-gamma, which is essential for viral 

eradication. In addition, probiotic strains of L. gasseri, L. 

delbrueckii ssp. bulgaricus, B. bifidum, and L. 

acidophilus cause monocytes to produce IFN-alpha. 

TNF-alpha, IL-6, and IL-8 of human monocyte cell line 

THP-1 are increased by the probiotic L. paracasei DG. 

Similarly, S. thermophilus was recently found to elicit a 

TNF-alpha, IL-6, and IL-8 profile that is necessary for 

antiviral effects. NK cells play a critical role in the early 
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Over the past decade, progress in environmental science has grown considerably. In this 

regards, the book ‘Recent Trends in Environmental Science and Applied Ecology’ provides succinct 

updates, opinion, and discussion on the most exciting and fascinating current research in all 

aspects of environmental science and applied ecology. It contains brief, readable articles and 

thoughtful articles that keep readers up to date on the recent and latest trends, important 

developments and innovative ideas within and outside their specialized area. The original, peer 

reviewed articles from the leading and upcoming scientists ensures balance and accuracy.  

The book contains 21 papers in the field of Environmental Biology, aquaculture and Fisheries, 

Applied Ecology, Toxicology, Bioremediation and Waste Management. I am happy to mark that, 

this book is covering topics at the interface of science and technology. Most of the budding 

researchers can no longer simply turn to the older strategies, but innovative ideas are needed to 

accomplish their research with spotlight, this book series is a right platform to them. The book 

covers new information in the area of environmental science and ecological research. The topics in 

the book are practical and user-friendly. They allow practitioners, students and academicians with 

specific background knowledge to feel confident about the research presented on the recent trends 

of scientific research as per the need of the society. 

I congratulates to the editors Mr. Debkanta Ghosh and Dr. Sanjib Saha from Vidyasagar 

College for Women, Kolkata (Calcutta University), India for this initiative and wish them all the 

very best for their upcoming edition of the research series book. 

 
               

(Prof. (Dr.) D. V. Muley) 



 

PREFACE 

We are delighted to publish our book entitled "Recent Trends in Environmental Science 

and Applied Ecology". This book is the compilation of esteemed articles of acknowledged experts 

in the fields of environmental science and applied ecology. 

Environmental science and applied ecology draws on knowledge and methods from many 

fields of the sciences and social sciences. Many environmental specialists adopt an 

interdisciplinary approach to integrate these different ways of knowing in order to help 

understand and prevent environmental damage. This book also adopts an interdisciplinary 

approach by drawing on a variety of disciplines.  

The articles in the book have been contributed by eminent scientists and academicians. Our 

special thanks and appreciation goes to experts and research workers whose contributions have 

enriched this book. We thank our publisher Bhumi Publishing, India for taking pains in bringing out 

the book.  

Finally, we will always remain a debtor to all our well-wishers for their blessings, without 

which this book would not have come into existence. 

- Debkanta Ghosh 

Sanjib Saha 
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IMPLEMENTATION OF PHYTOREMEDIATION AS AN ECO FRIENDLY 

APPROACH FOR ENVIRONMENTAL CLEAN-UP 

Poulami Adhikary Mukherjee 

Department of Zoology,  

Narajole Raj College, Narajole, West Midnapore, West Bengal, India 

Corresponding author E-mail: poulamiadhikary@gmail.com 

 

Abstract:  

Environmental contamination due to urbanization, industrialization, anthropogenic 

activities, heavy metal accumulation, military and agricultural activities etc. is of serious 

ecotoxicological concern worldwide. Plants are currently used to extract the pollutants and 

remove them from the environment. This simple cost effective eco-friendly green technology is 

known as phytoremediation. Phytoremediation is the most promising way that could be 

successfully used to minimize the concentrations of toxic substances from the environment. 

Therefore, it is indispensable to focus on the different strategies of phytoremediation in order to 

enhance its performance. For this, a better understanding of the various phytoremediation 

processes such as phytoextraction, phytofiltration, phytostabilization, phytodegradation, and 

phytovolatilization is required. The current review work outlines the general aspects of 

phytoremediation, along with its advantages and limitations. It also provides a more 

comprehensive view of the present status of phytoremediation with a much wider range of its 

applications to environmental pollution control. Furthermore, the recent developments of science 

and technology related to phytoremediation research are also discussed here to improve and 

focus on future trends and prospects of global relevance.  

Keywords: Phytoremediation, environmental contamination, phytoextraction, phytofiltration, 

phytostabilization, phytodegradation, phytovolatilization. 

 

Introduction: 

Around the world, there is an increasing trend in areas of land and waters that are 

affected by environmental contamination either due to ignorance, lack of vision, or carelessness. 

The major cause of environmental pollution is either naturally or due to various anthropogenic 

activities (Farraji et al., 2020). There has been an increasing amount of heavy metals 

introduction in the environment mainly due to industrialization and urbanization, which needs 

significant attention all over the world (Suman et al., 2018; Ashraf et al., 2019; Yan et al., 2020). 
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AN INSIGHT INTO THE PHYSIOLOGICAL 

PROPERTIES AND VIRULENCE  
OF VIBRIO CHOLERAE 
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ABSTRACT 
 

Cholera, the watery diarrhea caused by Vibrio cholerae, is one of the 

major public health issues predominant in the developing world. V. 

cholerae is a gram negative, facultative anaerobic, aquatic bacterium with 

single polar flagellum and is a member of γ subdivision of the family 

Proteobacteriaceae. Among the ~206 identified serogroups, only O1 and 

                                                           
* Corresponding Author’s Email: ch_ghosh@mail.vidyasagar.ac.in. 
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O139 cause epidemic cholera while the rest (non-O1/non-O139s) cause 

sporadic outbreaks. This human pathogen survives naturally in aquatic 

bodies and causes secretory diarrhea once it encounters the human host. 

The diarrheal infection commences with the ingestion of contaminated 

food and water, followed by colonization of the bacteria in the small 

intestine by toxin-coregulated pilus (TCP), expressed coordinately with 

cholera toxin (CT). CT and TCP are considered as the major virulence 

factors of V. cholerae. Besides, synergistic effects of other virulence-

associated factors, viz., heat-stable enterotoxin (ST), accessory cholera 

enterotoxin (Ace), zonula occcludens toxin (Zot), outer membrane 

proteins (OmpU, OmpT) and cytotoxic hemolysin A (HlyA: classical and 

El Tor) are also responsible for the pathogenesis. Phenotypic expressions 

associated with motility, biofilm formation, slime production, protease, 

lipase and hemolysin activities are also significant in the pathogenesis of 

the organism. Moreover, the transcriptional regulators ToxR, ToxS and 

ToxT are involved in coordinate expression of several genes linked with 

growth, survival and pathogenicity in V. cholerae. The non-O1/non-O139 

strains have resulted in the emergence of variants of V. cholerae 

associated with newer cholera epidemics. Virulence acquisition by 

horizontal gene transfer remains significant in the emergence of 

potentially pathogenic organisms, considered as the underlying reasons 

for lacking effective management strategies of the disease till date. 

 

Keywords: cholera, Vibrio cholerae, epidemic, diarrhea, virulence, toxin, 

evolution 

 

 

INTRODUCTION 
 

Cholera is a severe, sometimes lethal, diarrheal disease that affects 

human population for centuries (Rahaman et al., 2015). This devastating 

secretory diarrhea is one of the major threats to public health all over the 

world. Vibrio cholerae, the facultative anaerobic, gram-negative, curved 

and highly motile uni-flagellated aquatic bacterium belonging to the γ 

subdivision of the Proteobacteriaceae family is the causative agent of 

cholera. The disease is induced when the organisms are ingested through 

contaminated water and food (Pottinger at al., 2004; Faruque and Nair, 

2008). Human beings are the natural hosts of V. cholerae. Although in 

most of the cases the infection is mild and asymptomatic, however, it is 
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Dorenectives on Indian Dalit Literature : Critical Responses 

Introduction: 

Marginality: A Curse against Survival 

in Bhimrao Shirwale's Short Story 

CHAPTER 

"Livelihood" 

Milan Mondal 

Etymologically, the term `marginality' comes from the word 

marginal, which means 'bordered'. To some extent, it relates a 

subject / person of periphery. It can also be said that 'marginality' 

refers to the subject or person of 'lesser importance'. When it has 

become the subject matter of literature, the literature is known as 

marginal literature. 

93 

Marginality comes in different levels. It may be on social ground, 

political ground, economical ground and also on gender and race. 
Where as in the Western Countries, the main curse of marginality 

is 'race', in the country like India it is 'caste'. In India the lower 

caste people are marginalised. These people are termed as Dalit' 

The short - story Livelihood by the Dalit writer Bhimrao Shirwale, 

presents an ardent example of marginalisation of the three main 
Characters of the story namely, Dharma, Kashi and Kesu. There 
are multiple levels of marginality of all the three characters. 
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