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Transcriptome profiling uncovers =
the involvement of CmXyn1, a glycosyl
hydrolase 11, in Cochliobolus miyabeanus
pathogenicity
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Abstract

Necrotrophic pathogen Cochliobolus miyabeanus (C. miyabeanus) causes rice brown leaf spot disease and drastically
affects the yield and quality of rice grains. However, the molecular mechanism of rice-C. miyabeanus remains poorly
understood due to the limited research conducted on this pathosystem. To elucidate the molecular mechanism of
rice-C. miyabeanus, a transcriptome analysis was conducted from in vitro and in planta grown C. miyabeanus. This
analysis led to the identification of a total of 24,060 genes of which 426 in vitro and 57 in planta expressed genes were
predicted to encode for secretory proteins. As these 57 genes were specifically expressed in planta and were pre-
dicted to be secretory in nature, these were consider as putative effectors, highlighting their possible roles in the fun-
gal pathogenicity. Notably, among these putative effectors, CmXyn1 which encodes a glycosyl hydrolase 11 displayed
the highest expression level under in planta conditions and was thus selected for further functional characterization.
Interestingly, the extracellular expression of CmXyn1 transiently induced cell death in Nicotiana benthamiana leaves,
while intracellular expression was comparatively lesser effective. In addition, transcriptome analysis on rice leaves
during C. miyabeanus infection and comparing it to the rice leaf transcriptome data obtained during hemibiotrophic
pathogen Magnaporthe oryzae infection led to the discovery of 18 receptors/receptor-like kinases that were com-
monly expressed in response to both pathogens, indicating their key roles in rice defense response. Taken together,
our findings provide new insights into rice-C. miyabeanus interaction as well as the unique and common defense
responses of rice against hemibiotroph and necrotroph model systems.
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Generalized Ricci Solitons on N (x)-contact Metric Manifolds
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AssTiact. In the present paper. we study gencralized Ricod salitons ces Nia)-contact
metric manifolds, in particular, we cossbder when the potesitial voctor field s the conclrew-
bar wvectoe Beld. We also comssbhier generallzed gradiest Ricel solitons, amnd verify our resalts
with an example.

1. Imntroduction

The notion of n s-pullity distribation (in brief, KND) on a Ricmannian manifold
{RM. in short) was coined by Tanno [12]. A KND in a RM M ix described by

Niw)zg — Nyln) ={V5 € T,M - BR(V1, V234,
=rig{V%. Vi)V, — (V. V)Vl

for vectar fiekls V1, V2 € TyM. x being a real mumber, and T, M being the tangent
space of M at g. A (2m+1)-dimensionnl contact metric manifold (CMM. in shost )
is called N (£ pcontact metric manifold (NCMM. mn sbort) if the Reeb vector Geld ¢
satisfies KND. So. for & NOMM. we have

(1) R(Vi, Va)0 = x{=(V2)V: — 7(Va)12).

For # = 1. the manifoki is a Sasakian manifold and when x = 0 3t is locally
mometnic to the product of an m-dimensional manifold of scalar curvature 4 with a
flat (m+ 1)-dunensional manifold. provided m>1. If m = 1 and & = 0. the manifold
s Hat [1]. NCMAM= have been studied by many anthors {1, 2. 3. 5].
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Abstract
Bhasa (A.D.300) is a remarkable dramatist of Sanskrit literature who introduced various
structural devices to drama that were followed by most of Sanskrit dramatists. We know very little
about him as there are no written records of his life or biography of Bhasa exists. He wrote thirteen
beautiful plays in his credit. His plays occupied an important place in Sanskrit drama. Though
Pratigya-Yaugandharayana is an extant political play, social issues like love, marriage and portrayal
of men and women are equally important. Mahasena, the King of Ujjayini had made a secret plan to
give marriage of his daughter Vasavadatta with Udayana, the king of Vatsas. But Udayana would
surely reject this proposal. So, Mahasena decided to make Udayana a captive and force him to teach
vina to Vasavadatta in the hope that he would surely fall in love with her and marry her. Mahasena
executed his plan properly and Udayana was captivated. As expected, the Guru and Sishya loved each
other. Udayana forgot his kingdom and enjoyed the secret company of his pupil cum lover
Vasavadatta. Bhasa, with his profound knowledge of human nature, give a twist at the end of the
story. He shows a typical portrayal of the woman sentiment in the character of Vasavadatta. In this
paper I try to explore Udayana and Vasavadatta’s love and its’ social justification. At the same time I
have try to explore Vasavadatta’s sentiment which helps Yaugandharayana to execute his plan
smoothly.
Keywords: Influential, Love, Marriage, Sentiment, Human nature and social justification.

Introduction:

Bhasa is the earliest in the long line of Sanskrit dramatists. He can be regarded as the father

of Indian drama. He wrote plays with a good variety of characters and events. Bhasa’s Pratigya-
Yaugandharayana in four acts is apparently a political play. Yaugandharayana, the minister, unfolds
the machinery of his political plan designed with a view to rescue king Udayana from the captivation
of Mahasena and bring him back to the kingdom. But the story is interesting not merely for its exotic
political setting; it treats an exciting theme of love- a strange and true passion of love. Udayana was
in love with Vasavadatta. His passion of love for her was irresistible but he could not get her without
incurring the king Mahasena’s wrath. With the kept of his minister Yaugandharayana, a strong and
stubborn soldier, he at last took away Vasavadatta from the protection of Mahasena. The soldiers of
Mahasena were given a hot chase but with the will of Mahasena they had ensured the elopement. The
spirits of the lover and his beloved were full of emotion and passion.
Objectives: Main Objective of my study is to focus on the Love & Woman Sentiment of Vasavadatta,
a legendary woman figure in Sanskrit literature. Her nobility and devotion to her husband are
unquestionable based on her sacrifice and love. We find Vasavadatta’s selfless sacrifice only for love
to King Udayana in the development of the story of Bhasa’s Pratigya-Yaugandharayana. The paper
mainly focuses on the function of confrontation with self for the sake of love in the character of




International Journal of Applied Pharmaceutics
ACADENIC SCIENCES

Knowledge to Innovation

o> INNOVARE
e/

ISSN- 0975-7058 Vol 15, Issue 2, 2023

Review Article
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ABSTRACT

Diabetes mellitus is a cumulative effect of various cellular and biochemical malfunctions which trigger the blood glucose level far beyond the normal
range. From 1980 to 2014, more than 314 million individuals had diabetes. Epidemiology states that it is becoming more prevalent in low-income,
middle-income, more specifically, third-world countries than the first-world countries. It showed mortality rate increased by 5% in premature ages.
It was the 9 leading reason for almost 1.5 million deaths. The diagnosis clearly suggests the replacement of insulin-producing pancreatic endocrine
cells. Stem cell treatment substitutes the infected or destroyed cells from pluripotent stem cells or multipotent stem cells. One of the favourite ways
to understand and treat diabetes mellitus is embryonic stem cells, including pluripotent cells. The in vitro demonstration of iPSC-derived pancreatic
cells for treating infection is a grizzled dream of scientists. Luckily, iPSC-derived cells combat the major problems that arose in this field and still,
there are no legal and ethical bindings as well as immunological rejections. Later, the  cell of the pancreas has derived from PSCs from various
patients who have diabetes. The study proves there is a wide possibility of demonstrating and rectification of clinical administration of these newly
developing trends. The use of stem cell therapy in vitro, which is explicit patient research, shows various concerns related to the pathophysiology of
diabetes. Successful application of procedures of screening of the apoptosis of $-cells from inbuilt cell retrieval needed to be a proper arrangement

of new cell lines.

Keywords: (-cells, Insulin, Nanotechnology, Diabetes mellitus, Stem cell therapy
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INTRODUCTION

Diabetes is of two types, namely diabetes mellitus and diabetes
insipidus. Sources specify that ancient Indians, Egyptians, and
Greeks knew about this disease. The Latin word “Mellitus” means
sweet and the Greek word “Mellitus” defines sweetness, as honey is
called “Mellita”. Greeks noted that people suffering from such lesions
excrete sweet urine as they used to taste the patient’s urine for
diagnosis. The patient used to show tendencies to drink excessive
water, which could not remain in their body for a very long period.
The immediate excretion was demonstrated as siphoning, which
was studied as “Diabetes”. In the Indian subcontinent, the
“Madhumeha” name was famous as the physicians noticed patients’
urine enchanted ants, flies, and other insects. So, clinically these
were the primitive tests to identify glucose in patients [1].

In Africa, almost 5.1% of individuals from the sub-Saharan region
have diabetes. In the Caribbean and North American regions, the
percentile is 11.4. This state of affairs is about to strike 8.3% of
grown-up individuals aged from 20 to 79 worldwide. Third-world
countries or low-income countries follow the WHO STEP wise
approach to surveillance (popularly known as STEPS) tool, which
was launched in 2005, whereas countries of the first world do not
follow these properly. Proper lifestyle, Basal Metabolic Rate, blood
pressure, and waist circumference are very important risk factors
demonstrated by WHO with STEPS. FPG, along with OGTT, is advised
to conduct nationwide. BMP type-1 receptor inhibitors, namely
dorsomorphin and retinoic corrosive, could be the effective
treatment that enhances the differentiation into PDX1 positive -
cells [2, 3]. A small molecule called Indolactum V is isolated, which
initiates the differentiation of PDX1-positive cells from hESCs. The
ministration of these kinds of cells is administered with SB431542,
which is a TGFB type 1 receptor. Hence this takes action on their
differentiation from NGN3-positive precursor cells of the pancreas.
Medications with tetrabenazine and reserpine inhibit the vesicular
monoamine 2, separating PDX1 responsive cells into NGN3

in/journals /index.php/ijap

responsive ancestors. For the ultimate step, these potentially
separate pancreatic -cells [4].

Pathology of diabetes

Initially, diabetes was characterized by unrestrained thirst, halitosis
(a clinical term for bad odour in breath), profuse urination, presence
of sugar or sweetness in urine. Back then, the biochemical pathways
of diabetes were unknown to physicians. Statistical investigation
shows that about 60% of the mass is distressed by diabetes. Patients
who are suffering from it chronically may show various syndromes
of hyperosmolar glycemia and diabetic ketoacidosis (DKA) [5].
Blurred vision, loss of vision, and floating dark strings, the red flag of
diabetic retinopathy, may also occur. Acute diabetes affects the
functional unit of the kidney (nephron), as a result, its function is
impaired, and proteins are leaked into the urine, which is clinically
termed diabetic nephropathy. In the United States, diabetes is the
prime key to peripheral neuropathy.

People suffering from diabetes mellitus type-2 have a high risk of
segmental bone injury. The prime regulating factor of the
biochemical pathway of diabetes is insulin, which plays a pivotal
role. The absence or imprudent quantity of this hormone produces
diverse corporeal abnormalities and collateral damage in the body.
The surplus in body weight and insufficient physical exertion leads
to non-insulin-dependent diabetes, popularly called diabetes
mellitus type-2. In this case, the body becomes incompetent to the
effect of insulin. More than 95% of the human population has
diabetes, suffering from non-insulin-dependent diabetes mellitus
(NIDDM). Insulin is produced and released by the f-cells of the
pancreas [6]. In an auto-immune disease where [-cells are
destroyed, insulin production will be halted. In chronic pancreatitis,
the cells of this organ become inefficient in producing insulin which
regulates blood sugar levels. The illegitimate modification in insulin
receptors also plays a crucial role as it is also responsible for insulin-
dependent diabetes mellitus (IDDM), which is widely known as
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ARTICLE INFO ABSTRACT
Keywords: The phosph Ipyruvate sugar phosphotransferase sy in bacteria are complex enzyme systems carrying

Phosphoenolpyruvate-dependent sugar
phosphotransferase system
Transcriptomics

out various important functions like detection, phosphorylation and transport of several sugar substrates
including mono and disaccharides, amino sugars, etc. This key enzyme complex prevents the efflux of sugar
substrates by phosphorylation and prepares them for energy production and metabolism. In this study, a high
throughput RNA sequencing method was used to compare the gene expression in Bacillus coagulans treated with
nano titanium dioxide (TiO») rutile. Out of 3175 genes, 499 were differentially expressed. Gene Ontology
analysis revealed 239 significant genes. In the biological process category, we found the phosphoenolpyruvate-
dependent sugar phosphotransferase sy are the d ones and are involved in the uptake of specific
carbohydrate sources. In our previous study, we showed increased growth of bacteria in presence of nano TiO»
anatase with a sharp rise in ATP concentrations. We know that, among metal oxide-based nanoparticles, TiO, is
placed at the topmost position in the agri-food sector based on its use and their reactivity with human beneficial
gut flora, commonly known as probiotics, becoming a major concern. Hence, the interaction of TiO, rutile
nanoparticles on Bacillus coagulans was studied thoroughly at the transcriptomics level; with depth.

Bacillus coagulans
TiO, nanoparticle

Key Points

1. B. coagulans-probiotic, balanced microbial ecosystem in the gut,
healthy immune system.

2. NanoTiO2-increased bacterial growth, high ATP.

3. Transcriptomics study reveals phosphoenolpyruvate-dependent
sugar phosphotransferase system, is the dominant one and is
involved in the uptake of specific carbohydrate sources for TiOorutile
nanoparticle treated bacteria.

4. Transcriptomics study reveals upregulation of cytochrome c oxidase
subunit 1L

1. Introduction

The phosphoenolpyruvate (PEP): sugar phosphotransferase system
(PTS) is an important transporter for sugar and sugar derivatives in
many bacteria (both gram positive and gram negative) and archaea. The
membrane mediated carbohydrate transport in bacteria occurs via PTS,
which provides a tight coupling of translocation and phosphorylation of
carbohydrates; thus, preventing their efflux and preparing them for
energy production via metabolism. The phosphate group is attached to
the PTS protein either at a histidine residue or at a cysteine residue. This
signal transduction pathway involves the transfer of the phosphoryl
group from PEP to the translocated carbohydrates via a series of protein-
protein complexes [1]. Usually, the phosphotransferase system contains
one membrane spanning protein and a few soluble proteins. The ptsHI
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ABSTRACT: A mild and greener approach for intramolecular
regioselective hydroarylation is described for the efficient and
elegant preparation of a number of dihydrobenzofurans and
dihydrobenza[ bjthiophenes using imidazole as a directing group
and Rh(III) as a catalyst. Moreover, the protocol may be extended

A 5 NN
to the formation of indoline and chromane derivatives. Deuterium ~ T he? e ){R'
scrambling experiments and characterization of isolated rhodacycle § l ¢ SO .
i i i i X=OCS and N exampes [
intermediate were explored to understand the mechanism in a n=12 > ﬁb 0975

better way.

B INTRODUCTION

Transition-metal-catalyzed approaches have allowed a consid-
erable number of transformations using neighboring directing
group participaﬁon.‘ Among the warious directing groups
following this protocol, many new substrates have been set up
for C=H fanctionalization at the selective C=H bond in a
predictable manner among multiple C=H bonds.** This has
been illustrated by the directing ability of several mono and
bidentate directing groups to accommodate co-ordinately
unsaturated metal catalyst in close proximity to the desired
inert C=H bond which typically proceeds via five-to seven-
membered metallacyclic intermediates’ In this regard, a
mimber of different directing groups have been reported and
still being reporting for C=H functionalization at arene
systems, and the development of inter and intramolecular
hydrotl;ylations, olefinations, amidoarylations, and halogen-
ations™ using the transition metal catalysis strategy has come
into the limelight in recent times. This have been elaborately
illustrated by Ellman and l!uergm.)n,7 Rovis,® Cramer,”
Gon‘us,m Sahoo,“' Yoshilmi,u and Lépezl‘ using different
directing groups (amides, imines, sulfoximines, aldehydes, and
carboxylic acids) for alefin hydroarylation via Rh, Ru, Co, or Ir
catalysis. Although significant research has been carried out in
this area for the last decade, there remains room for further
developments regarding the introduction of a new directing
group for the intramolecular hydroarylation reaction, thereby
elaborating the substrate scope and understanding the reaction
pathway by mechanistic studies. Few limitations were noticed
during directing group-assisted intramolecular cyclization
reactions and the foremost one is the (a) necessity of inert

© 000 feredcan Cemical Sodety

< ACS Publications

Isclated Rhodacycle
imermediate

Iclined und chir actar2ed RNOARCYCH intemedate
ASEINE-100 SQUOOLS MEhandlic Medium

Mid reacticn condbion

Bropd sudbstrate scope (hetiary motrts

and dry conditions, (b) use of toxic chlorinated solvents, (c)
use of additives like AgNO,, PivOH, AcOH, AgSbF etc., and
lastly, (d) removal of directing groups after the C=H activation
step, which sometimes becomes more challenging during the
synthesis of target malecules. We thus realized that the above
shortcomings could be overcome if we would identify
conditions using such a directing group which would constitute
a part of the target molecule without the burden of removing
the directing group at late-stage fanctionalization.

Intrigued by the above shortcomings and our recent work
using transition metal catalyzed C_?-H functionalization in
aqueous media using 3-amino-l-metIy]-lH-p)m'din-Z-one as a
directing group;“ we envisioned to use transition metal as a
catalyst for the imidazole-assisted intramolecular hydro-
arylation reaction. Actually, the selection of 2-phenyl-imidazole
as a core structural motif was motivated by the compound SB
202190, a synthetic inhibitor of p38 kinase and therapeutics for
the treatment of inflammatory and immunological disorders.™®
Moreover, arylated azole motif’® can be observed in
fluorescent and chemiluminescent probes. Thus, we were
inspired to show that systematic and comprehensive intra-
molecular hydroarylation using 2-phenylimidazole could be
feasible, and in this context, a new directing group for

Received: March 29, 2023
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Abstract: Ostrogradsky’s, Dirac’s, and Horowitz’s techniques in terms of higher-order theories of
gravity produce identical phase-space structures. The problem with these techniques is manifested in
the case of Gauss-Bonnet-dilatonic coupled action in the presence of higher-order term, in which
case, classical correspondence cannot be established. Here, we explore another technique developed
by Buchbinder and their collaborators (BL) and show that it also suffers from the same disease.
However, when expressing the action in terms of the three-space curvature, and removing “the
total derivative terms’, if Horowitz’s formalism or even Dirac’s constraint analysis is pursued, all
pathologies disappear. Here, we show that the same is true for BL formalism, which appears to be
the simplest of all the techniques to handle.

Keywords: higher-order theory; canonical formulation

1. Introduction

The canonical formulation of higher-order theories was developed by Ostrogradsky
almost two centuries ago [1,2]. However, it did not draw much attention, since other than
toy mechanical models, practically no such physical theories were proposed at that time.
Exactly a century had elapsed when it was applied to a physically motivated problem, such
as a fourth-order harmonic oscillator [3]. The real physical problem in this context appeared
for the first time, while an attempt was made to formulate a renormalized quantum theory
of gravity [4]. The higher-derivative theory of gravity is usually considered a model of
quantum gravity. The reason is that Einstein—-Hilbert action is supplemented by curvature
squared terms (R?, R uwRIY) to ensure renormalizability [4] and asymptotic freedom [5-7].
Unfortunately, curvature-squared gravity theories have been found to suffer from the
unresolved problem of physical unitarity in perturbative analysis, which is typical for
higher-derivative theories. However, possibilities to overcome this difficulty were also
discussed in the literature [6,8] and references therein. It is also ascertained that curvature
squared gravity would arise as a low-energy effective theory derived from superstring
theory in D = 10 dimensions [9-11]. Over the last couple of decades, higher-order theories
of gravity, e.g., F(R), F(G), F(R,T), etc. (R, G, T being the Ricci scalar, the Gauss-Bonnet
term, and the torsion term, respectively) have drawn lot of attention in the search for
alternatives to the dark energy issue. Nonetheless, it is always suggested to test the
viability of such modified theories of gravity in different contexts. In the context of the
very early universe, a canonical formulation is required as a precursor, especially to study
quantum cosmology.

Since Ostrogradsky’s technique does not apply in the degenerate case of singular
Lagrangian, for which the Hessian determinant vanishes, Dirac’s constraint analysis [12]
may be applied for the purpose. Nonetheless, a host of theories have been formulated over
the years to bypass constraint analysis. One such approach in this direction was originally
proposed by Boulware [13], and later reshuffled by Horowitz [14] in the context of a higher-
order theory of gravity, in particular. Since the canonical formulation of higher-order

Universe 2023, 9, 48. https:/ /doi.org /10.3390 /universe9010048
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In the last decade Planck PR4 data together with ground-based experimental data such
as BK18, BAO and CMB lensing tightened constraint of the tensor-to-scalar ratio,
starting form » < 0.14 to » < 0.032, while the spectral index lies within the range
0.9631 < ns < 0.9705. Viability of modified gravity theories, proposed as alternatives to
the dark energy issue, should therefore be tested in the light of such new result. Here,
we explore F(R,G) gravity theory in regard to the early universe and show that it is
not compatible with newly released constraints on r and ns simultaneously. Further,
it also fails to produce a feasible radiation-dominated era. It therefore questions the
justification of using the model for resolving the cosmic puzzle.

Keywords: Modified theory of gravity; canonical quantization; inflation.

Mathematics Subject Classification 2020: 83D05, 81508, 83F05

1. Introduction

The challenge to explain the issue of dark energy is now almost three decades
old. In the first decade, cosmologists tinkered with different exotic dark energy
models. However, despite tremendous efforts, no trace of phi (the non-interacting
scalar field) has yet been found in the sky. Cosmologists now started believing that
the puzzle may be resolved by modifying the left-hand side of Einstein’s equation,
namely the geometric part of the theory. The problem is, as for different dark energy
models, almost all the modified theories of gravity can associate acceleration at the
late stage of cosmic evolution. It is therefore required to test such models from
different astrophysical observations. In recent years, we have taken up the task to
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Abstract: The COVID-19 pandemic has busted the myth of the invincibility of
globalisation. Borders are suddenly no longer that significant. Open spaces are becoming
pertinent in urban reconstruction. At present, post-pandemic recovery is an important
challenge globally. The need to develop modern urbanisation with planned cities that
accommodate all sections of people is being universally acknowledged by experts. These
cities need to be resilient, inclusive and sustainable. For cities to be sustainable, they need
to utilise public spaces judiciously. The paper focuses on what makes cities sustainable in
a post-pandemic world order and how India is navigating the challenges of urban
reconstruction. The paper brings up the binary between public and private space and
points out that wellness of individuals is very significant pointer in newly planned cities.
The paper concludes that big cities are here to stay whatever be the predictions of
naysayers.
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Abstract: Gender-based violence implies physical, sexual and mental harm or suffering to women
including threats of such acts, coercion or arbitrary deprivation of liberty whether occurring in public or
private life. Moreover, when this is culturally embedded or rooted in societal structure (as Galtung argues),
it is expansive and often invisible as ‘tranquil waters’. In war-ravaged Afghanistan, which has paid the
price of external interventions, dominance of regional military factions, brutal insurgent forces like the
Taliban, and a state that has failed to give legal and medical protection to half of its citizens (read women);
structural violence as found in gendered forms are quite common. This chapter identifies structural violence
as the most widespread form of violence in Afghanistan and how it is deeply rooted in gender inequality.
It focuses on case studies of violence where it is essentially gendered and how health of women is getting
affected.

Keywords: gender-based violence; right to health; human rights; distress; domestic abuse; structural
violence; survivors; invisibility of women; ‘baad’; ‘baadal’; gender activism; Taliban; sexual violence;
Afghanistan.
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Accurmnulating evidences from investigations in the last decade have revealed the Price includes VAT (India)
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ABSTRACT

Apart from nitric oxide (NO) and carbon moncxide {CC), hydrogen sulphide (H25) has
emerged as 3 potential gasotransmitter that has regulatery roles in root differentistion.
proliferation and stress signalling. H2S metabolism in plants exhibits spatic-temporal
differences that are intimately 3ssocisted with sulphide signalling in the cytosol anc other
subcellular components, e.g. chloroplast and mitochondria. H2S biosynthesis in plant
organs uses both enzymatic and non-enzymatic pathways. H2S generation in roots and
3erial organs is modulated by developmental phase and changes in environmental
stimuli. H2S has an influential role in reot development and in the nodulation process.
Studies have revesled that H2S iz 3 part of the auxin and NO signalling pathways in roots.
which induce lateral root formation. At the molecular level, exogenous application of H2S
regulates expression of several transcription factors, viz. LBD (Lateral organ Boundaries
Domain). MYB (my=loblastosis) and AP2/ERF (Apetals 2/ Ethylene Rezponse Factor), which
stimulate upregulation of PpLBD 15 (Loteral orgon boundaries domain 15). thereby
significantly increasing the number of Iateral roots. Concomitantly, HaS acts as 3 crucial
signalling molecule in roots during various abiotic stresses, e.g. drought, salinity heavy
metals (HMs), etc., and augments stress tolerance in plants. Interestingly, extensive
crosstalk exists between H1S, NO, ABA, calcium and ethylene during stress, which
escalate plant defence and regulate plant growth and productivity. Hence, the present
review will elaborate the role of H:S in root development, stress alleviation, legume—
Rhizobium symbiosis and rhizosphere signalling. The review also examines the
mechanism of H25-mediated abiotic stress mitigation and cross-talk with other signaling
molecules.
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Abstract

Lanthanum (La) is a chemically active and naturally occurring rare-earth element (REE)
known to exert both beneficial and deleterious effects to plant growth and physio
biochemical functions. Not much information is available to substantiate the integrative
role of salicylic acid (SA) and silicon (Si) in alleviating La toxicity in plants. Therefore, the
current study was planned to evaluate the role of SA and Si in mitigating the La toxicity in
mustard (Brassica juncea L.) seedlings. Different physiological and biochemical parameters
like the estimation of chlorophyll, nutrients content and osmotic compounds, and analysis
of antioxidative enzymes and non - antioxidative enzymes were used in this study. Mustard
seedlings grown under La toxicity conditions exhibited reduced growth attributes and
impaired photosynthetic metabolism. However, the combined application of SA and Si
synergistically suppressed hydrogen peroxide ( H20:) content, electrolytic leakage,

malondialdehyde and improved the content of nutrients (nitrogen, phosphorus,
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Abstract

Datoms play an important role in the process of the photosyrthetic
comversion of crbon dionde to trnsparent exopolymer (TER. This
study revezlad that the formation of TEP = encouraged dunng the
masmus populbstion of distom with 2 greater relative sbundonce of
Sizktorere d @statuw, Dytiuw boghtwelly, Choetocems sp. in
the post.moezoon. The concestration of TEP manged fom 1204 %
203.5 pg gum mnthan aquivalentt with the cvdmum levdl in the
post-moesocn, whie fogacty of (0, (00, u atm} was minemum
(3045 2 2t} and the study are2 aced x5 2 gnk for atmesphenc (0,
[-525 p Mim’fh) in contrast to the pre-morzocn (364.0 g atm; 133
1 Mm%} and morsocn {4325 p atme 10.6  MmR). Thes TEP
production by diatom is related to the uptake of (0, duing avaibible
phosphoruslimeed endironmants and may pariopate i other
eclogial processes.
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Introduction

The TEP & 2 miQoscopic, Tansprent organic parice that consks
mainly of 3cid polysacchatides and Is an exopolymes of diztom
and teaert (Passow, 2000; Passow, 2002a). Grossart and Simoa
(1957) and B2tman-Rank er 3. (2007) obsarved TEP formation
In senescent of maTHent-stressad aigae and cyanotaaEa. TEP
produciion by ciom could be rekanad w D2 uptike of €O, unda
nutiest imiaton {(Raven and johmison, 1991). The TEP may be
an importnt component of crbon cycies, 3s s concenoation
2nds 10 Ingease along prodectivity gradients Som oceanic 1o
coastal regions. Bnaskar and 2nosle (2006) teported tat the

Short communication

mean % of TEP-C conuiderion © the annual Jverage ceganic
Carbon prodecton for 1988-2000 was 6.9% +5.8%, nait only
10 phyropaniaon-C (33.1:+22.1%) and grezer than bacesal-C
{4.6%:+4.5%) e Catbon coming 2om other soeeces ( 2 8%)
In the west coast of india. The TEP Garbom ConQidetss 1o 16%
of the total ceganic carbon pool (Weg & i, 2009) and telr
2023100 and sinking coukd CoNDibE SIGRISCINDY t the Sux
of Cbon 1 Jephs 2nd may have tar-+eaching CoRSEqUENCEs
fot the sagueseation of carbon.

In the noetheastetn reglon of the 23y of Bangal, the esturing
systems of ™e Hvet Ganges are gominated by the highly
producive Sundarban Mangrove eCosysIems. Hete, seasonal
variabliity of diatom showed he highest levels curing
post-monsoon petiods with 3 greatet numdet of definadke
Badlarophyceae spacies over Dinophycese txa (De er 3,
1934; Biswas eral,, 2010). The Bloiogical pump fot €O, has
3 very aaive presence hese (Biswas er al, 2004) and e
organic ctdon producton of small-sized diawm was found
by De eral. {1991) 10 be mote Tan 70% of the 1otal peimary
producion. Copepods Were (he most Dundant Ba (54.6%
of w13l 20opianiion abundance) and Chowdhury & 3l 2012)
explained D Imes-anneal vatiatons In diztom abunsance by
3 Imple pradaor prey relazonship with zooplaniaon. Passow
and Addredge (1599) reportad That the 200piankon geneta,
Euphausia pacifia pestested TEP rathet than grazing small-
sized dizom Taixsiosia wassAogi The previous study by
Chowanery eral. (2016) In the Sundetban Mangrove walets
was malnly tased on 1) finding possible sources and 2) emporal
and seasonal vataton of TEP In the wate. O Study repoets
the TEP Soemation reiting diztom producion with Inceased
€0, uptake undet 3 limited supply of avalable nutients In the
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Abstract

By using a multifunctional diarylazooxime ligand LN 1, incorporating electron deficient azo chromophore in conjunction
with a pendant 7-electron-rich naphthyl group, the trans dichloro bis complex of type [Com(LNOH)(LNO“)CIZ] 2 has been
synthesized. The structure of the chelate has been determined by X-ray crystallography, thereby authenticating the presence
of oxime-oximato hydrogen bond within the coordinated moiety. The stability of this complex is attributed to intra-molecular
hydrogen bonding as well as due to strong Ph~Ph stacking interactions. The complex has been characterized by several
spectroscopic techniques, and their electrochemical properties have been reported. These are further complemented by
theoretical studies in the form of DFT and TDDFT. The visible excitation for the complex arises from mainly mixed singlet

manifold 'ILCT and 'LLCT transitions.

Introduction

The exploration of coordination chemistry of cobalt oxi-
mes has gained significant importance after the reports of
Schrauzer et al. [1] since they have similarities with cobala-
mins (vitamin B ,) [2—4]. The cobaloximes have also been
recently employed as cheap materials to bring about electro-
catalytic proton and water reduction [5-9] owing to the abil-
ity of the metal center to span redox states from 3 + (3d%
to 1 +(3d®). Furthermore, cobalt oxime complexes have
also been reported to catalyze H-transfer from H, [10-15].
Lately, the tris complexes of cobalt with diarylazooxime
possessing polycyclic aromatic hydrocarbon (PAH) moie-
ties derivatized with electron-poor azo chromophores as well
as oxime function have been employed as robust catalyst to
carry out electro-catalytic oxygen reduction reaction (ORR),
and it has also been observed that the catalytic activity may
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be varied by suitably changing of one of the aryl groups
[16]. In this regard as well as a part of our pursuit for under-
standing molecular and electronic structures of diverse
cobalt complexes with diarylazooximes, we were prompted
to study the electron transfer properties that may be exhib-
ited within the metal-ligand framework in such complexes.

In the present work, we have selected a multifunctional
diarylazooxime ligand LN°" 1 incorporating an electron defi-
cient azo chromophore in conjunction with oxime function
along with a pendant z-electron-rich naphthyl group. We
have been able to isolate the trans dichloro bis complex of
type [COI“(LNOH)(LNO‘)Clz] 2 (Scheme 1), and its structure
has been authenticated by X-ray crystallography. There is an
oxime-oximato hydrogen bond in the coordinated framework
that gives additional stability to the complex, and there is
further stabilization via strong intramolecular 7—x stacking
interactions [17-19]. Characterization of 2 was performed
by several spectroscopic techniques, and their electrochemi-
cal properties have been scrupulously monitored, and these
are further complemented by theoretical means. It is worth
mentioning that the chemistry of such dichlorobis complexes
of both rhodium(III) and iridium(IIT) have been well under-
stood but the corresponding cobalt chemistry has not been
developed [17, 20].

@ Springer
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Abstract

Aquaculture productivity is increasing rapidly and it has been a exploding sector among all
kind of aquatic food. To get economic profit, farmers uses several kinds of chemicals, drugs or
antibiotics to increase the rate of production within a very small period of time. Because of
these reasons; the aquatic environment of aquaculture is in loss. Not only that, the condition of
water becomes poor. And by following this way, lots of disease arises in fish, affect the growth
of fish and even several environmental stress condition appeared. Disease control in fish
culture, rather aquaculture is more important to counter the economic losses as well as public
health. Use of drugs, antibiotics and chemicals are old method to prevent disease. These type
of method is not so much beneficial. So, new method is necessary to release these
environmental stress and provide suitable environment for this culture. This review will present
the effectiveness of application of pre and probiotics to improve better growth of fish, helps in

growing beneficial bacteria and present infective bacteria.

Keywords: Productivity; Aquaculture; Organic pollution; prebiotics; Inulin.

1. Introduction:
The world population is increasing with the time, that is why the demand of food is Very high
nowadays. It has been seen that the food production in aquatic medium; Play a major role to

supply the food and also fulfil the demand of food in large scale (Pandiyan et al.,

2013). The Global demand of fish as a food consumption is Increased at the rate of 3.1 percent
yearly from the year 1961 to 2017, and this rate is About twice the rate of yearly world
population growth i.e. 1.6 percent in the same Period of time, it’s higher than from all other
animal protein food consumption which Increased in the rate of 2.1 percent every year (FAO,

2020). In most of the countries,aquaculture is the base of their economy. In recent studies we

2389 |Page
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The Curse, Crisis and Control: A study of Kalidasa’s

Abhijnanashakuntalam.
Biplob Das, West Bengal

Abstract:

Abhijnanashakuntalam is one of the most well-known plays by Kalidasa. It is generally considered
to be the greatest Indian literary work of any period. It was composed about the 5th century CE. It is the
first Indian classical play ever to be translated into western languages. Sir William Jones translated it in
English language by in the year 1789. Abhijnanashakuntalam is the most famous and is usually judged the
best Indian literary effort of any period in Indian classical drama. The story of the drama is taken from the
epic Mahabharata, and it presents tale of the seduction of the nymph Shakuntala by King Dushyanta, his
rejection of Shakuntala and his child, and their subsequent reunion in heaven. In the development of the
whole story Rishi Durvasa’s curse on an innocent maiden, Shakuntala plays a pivotal role. The curse
brings a disaster in Sakuuntala’s life. Shakuntala was once daydreaming about her lover, King Dushyanta.
She was so lost in the thought of Dushyanta that she missed seeing Rishi Durvasa arrive there. She forgot
to take care of the sage. Enraged, Rishi Durvasa cursed her that her lover would forget her. Horrified, she
pleaded for pardon and her friend tried to mollify the Rishi, who softened the curse, saying that Dushyanta
would remember her when he saw the ring he had gifted her. Accidentally she had lost the ring. Sure
enough, Dushyanta forgot all about her. He remembered everything only when he saw the ring. Finally, the
two lovers reconciled and lived together happily ever after, along with their son, Bharata. According to
Hindu Mythology, the Sage or Rishi possesses the power to bless and curse. Curse is the most undesirable
things or situations that one is bound to suffer mostly because of a mistake he/she made or a crime that
he/she committed.

Keywords: Hindu Mythology, Rishi, Rage, Curse, Crisis, Control, Emotional, Love, Reunion.

Introduction:

Mahakavi Kalidas, the Shakespeare of India, is the well-known classical Indian author. He is a
dramatist, an epic writer and a poet. He is probably the greatest Indian writer of any epoch. He was a
creative genius who had made his characters multi-dimensional and expanded their scope with imaginative
flights. In his writing, the characters appear as common men of blood and flesh, and their actions are
governed by well-conceived notions of beauty. The characters are real and life-like. The hero and heroine
fall in love at first sight. Heroine plays leading role and surpass their male counterpart. She is endowed
with wit, common sense, human feelings and noble qualities of head and heart. She knows how to fulfil her
love and resolve the crisis. Kalidasa gave depth to his works by highlighting Shakuntala’s separation from
Duhsanta. The separation caused by the loss of memory and the token ring due to the curse. The curse
complicates Shakuntala’s love for Duhsanta. When Shakuntala asks Duhsanta to accept her as his wife,
Duhsanta, under the influence of the curse does not recognise Shakuntala. He does not recall his love affair
with Shakuntala and refuses to acknowledge her as his wife. Duhsanta expresses his extreme
consciousness concerning the impact of the denial of her rights. Thus it sincerely reveals an emotional
crisis in her life. She is suffering agonies over his lost love. Dushyanta is not responsible for their
separation; he acts only under a delusion caused by a sage’s curse. The curse causes crisis in Shakuntala’s
life.

Curse appears frequently in traditional Hindu literature. If you look deep into Hindu Mythology,
you will see that no power was bigger than the curse of a pious or saintly person. A curse is a warning and
a wish to inflict adversity upon an enemy, using supernatural powers like a mantra, a prayer or a magic
spell. Curse has the life-changing power. Curses have a reason and sometimes they shape the future of
millions. Even gods were not spared from the power of a curse. Curses explain some natural
phenomenon’s and tell us why things are the way they are. In the Puranas, Durvasa, also known as
Durvasas, was an ancient Rishi - the son of Atri and Anasuya. He is known for his extremely short temper
and tendency to curse, and he was always received with great reverence by cursing. Rishi Durvasas cursed
Shakuntala because of her inhospitality. Durvasa was also known for granting boons to those who pleased
him. As Rishi Durvasa storms off, Anasuya attempts to plead with the sage and requested him to modify
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ABSTRACT
The bactericidal activity of human beneficial gut bacteria commonly known as probiotics plays an important role in the era of multidrug-

resistant bacteria as the rising antimicrobial resistance has been identified as a top health threat. The probiotic organism plays an important role not
only in infection but also in the development of immunity and its impact on inflammatory diseases. Besides digestion and absorption, it eliminates
pathogenic microorganisms by their bactericidal activity and thus maintains a proper balance in the gut ecosystem. Along with that, multiple
applications of nanotechnology in the agri-food sector, drug delivery, and medical sectors are growing rapidly. The biosafety study of those
nanoparticles was tested on several human cell lines, but the fate and behaviour of nanoparticles in the human gastrointestinal tract, especially on
beneficial gut flora or probiotics need attention along with its antimicrobial activity. Here, in this study we have tested the effect of titanium dioxide
(TiO2), silicon dioxide (SiO2) and zinc oxide (ZnO) nanoparticles (as those nanoparticles used mostly in the agri-food sectors and health sectors)
treated Bacillus coagulans (used as probiotic) cellular supernatant on E. coli MTCC 1610 strain with respect to untreated Bacillus coagulans cellular
supernatant. We found reduced bactericidal activity in the case of TiO2 and SiO> nanoparticles treated Bacillus coagulans whereas the bactericidal

activity of ZnO nanoparticles treated Bacillus coagulans cellular supernatant showed more or less similar result with respect to untreated Bacillus

coagulans cellular supernatant. Hence, the bactericidal activity of nanoparticle-treated Bacillus coagulans was studied thoroughly.

Keywords: Bactericidal activity of gut bacteria, nanoparticles, pathogenic bacteria.
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INTRODUCTION
Nanotechnology has become one of the developing

industries with its multiple applications in electronics, medical
diagnosis, agri-food sector, healthcare, etc. These particles have huge
importance due to their high surface area, size flexibility,
biocompatibility and versatile functional ability. In the agricultural
food sector, nanotechnology leads to technological advancement for
higher growth of crop with high quality and higher nutritional
value [, In plant science mainly two groups of nanoparticles are
used, they are metal based and carbon-based nanomaterials 1.
Among metal-based nanomaterials titanium dioxide (TiO2)
nanoparticles stand top based on their uses Fl. Our gastrointestinal
tract seems to be the most relevant space for the absorption of TiO2
nanoparticles as food products, water, liquid beverages, and drug
carriers 91, Our gut contains greater than a thousand phylotypes of
bacterial components, among which Bacteroidetes and Firmicutes

represent greater than ninety percent of the total microbiota [l. Gut

bacteria have a growing interest in various areas of research but they
have been considered recently in connection to the probable
toxicological effects of consumed food. Regarding the fate and
behavior of nanoparticles in the gastrointestinal tract very little is
currently known. In our previous experiment, we have studied the
effect of TiO:» anatase nanoparticles on Bacillus coagulans (the
beneficial gut bacteria, commonly used as probiotics) in dark
conditions for its safe doses. The data show the enhancement of
bacterial growth in presence of 1 ppm concentration of TiO2 anatase
nanoparticle with a moderate amount of oxidative stress, thickening
of the cell wall and biofilm formation [l. We have also tested the
effect of zinc oxide (ZnO) nanoparticles on B. coagulans for their
safe doses, as these nanoparticles are extensively used as antibacterial
and antiviral agents 1%, Along with that, nano ZnO has positive
feedback on explants culture and plant root production M The

silicon dioxide (SiO2) nanoparticle was also tested onB.
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ABSTRACT

Miceller Extraction of metalion from aqueous to Trition X-100 is carried out as a sample preconcentration and prior to
determination in different matrices coupled with atomic absosopion spectroscopy (AAS). The metalion-Schiff base
complex formation and it was subsequently transferred from the aqueous phase to the surfactant phase. The pH,
concentration of the surfactant as well as the ligand, incubation time and temperature etc. play a vital role in this
extraction. The cloud point temperature (CPT) was established in presence of different salts with varying their
concentrations and its role like salting-in and salting-out effect were tested and optimized. The efficiency of extraction
was more than 86%. The change of -AG indicates that the process was spontaneous and favorable. Application of this
process was applied for extraction and recovery of Cr (lll) from water and sediment sample.

Key words: Cloud point extraction (CPE), Cr (II)-Schiff base complex, Surfactant, Water and sediment, AAS

The chromium containing liquid effluent from leather
industry is treated with ferrous sulphate (or) sodium sulphide to
convert all Cr (VI) to Cr (III) form. Recently, inadequate use of
this compound in the industry led to discharged large quantities
into the environment. Cr (III) is an essential nutrient for living
animal and shortages may cause heart conditions, disruptions of
metabolisms and diabetes. But the too much uptake of Cr (III)
symptom and causes sleep disturbance, irregular heartbeat,
allergic reaction, for instance skin rashes and mood change etc.
[1]. As an analytical chemist separation and preconcentration
and reduction of load of hazardous substances in the
environment some technique like [2], liquid extraction [3],
coprecipitation [4], cloud point extraction [5,6], solid phase
extraction [7], is necessary prior to determination step for
overcome this problem. The most popular and traditional
methodology used for extraction and/or separation of solute is
the liquid-liquid extraction (LLE). However, the technique has
serious drawbacks, like excess amounts of toxic and flammable
organic solvents used, slow extraction speed and high dilution
factor that lead to low extraction efficiency for solute. A
considerable attention has recently been paid towards the
development of simple and rapid extraction methods together
with the use of minimum of solvents, reducing the analysis step,
increasing the sample throughput and improving the quality and
the sensitivity of the analytical methods.

Currently, CPE has been put forward as a clean and
alternative to conventional technique for extraction of both
metal ions and organic compounds. The first use of the CPE

*  Rajib Joarder

B rajibjoarder10@gmail.com
1 Department of Chemistry, Jangipur College, Jangipur -
742 213, Murshidabad, West Bengal, India

methodology for metal ion was pioneered by Watanabe and co-
workers [8-10]. The concept of CPE that arises from the use of
organized molecular assemblies [11] have received wide
acceptance in different fields of analytical chemistry. The
different reported methods sows that critical temperatures of
nonionic surfactants depend on the nature of the surfactants and
experimental conditions [12]. Substrate solubilization in
micelles has traditionally been treated in terms of a two-phase
process [13-16]. Solute distribution between two extreme sites
is considered in this model. In CPE, for separation of metal ion
several complexing reagent were used with maintained solution
buffered. Watanabe and coworkers [17-18] were the first to
study the extraction of copper, cadmium, nickel, iron, and zinc
for preconcentration via complexation with some ligand. The
micellar solubilization equilibrium of some analytical reagents
in aqueous solution of non-ionic surfactants [19]. The process
involves several equilibrium and chemical species. The
equations presented below represent in a simplified way the
acid dissociation step of chelating reagent (HL) and the
formation of a hydrophobic chelate following by its
transference into a micellar phase [20]. During separation of the
surfactant-rich phase containing the micelles from the aqueous
bulk, there is a decrease of the solubility of the amphiphile in
water or to a sharp increase in the micelle aggregation number
[21-24]. The phases consist of a surfactant-depleted (or dilute)
phase and a surfactant rich aggregate (or concentrated) phase,
sometimes also referred to as the coacervate phase that appears
only in the vicinity of the CPT [25]. The actual physical
separation of the phases is facilitated by the difference in
density between the two (dilute aqueous and surfactant-rich)
phases. The phase separation process is reversible and, upon
cooling the mixture to a temperature below the cloud point, the
two phases again combine to form an isotropic, homogeneous
solution [26]. Thus, separation of Cr(VI) and Cr(IIl) could be
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Potassium and melatonin-mediated
regulation of fructose-1,6-bisphosphatase
(FBPase) and sedoheptulose-1,7-
bisphosphatase (SBPase) activity improve
photosynthetic efficiency, carbon
assimilation and modulate glyoxalase
system accompanying tolerance to cadmium
stress in tomato seedlings
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Highlights

= Cadmium (Cd) toxicity impairs photosynthesis capacity and glyoxylase
system in tomato seedlings.

= Potassium (K) and Melatonin (Mel) improve photosynthetic carbon fixation
in the Calvin cyde.

= K plus Mel improve Chl biosynthesis and glyoxylase system in tomato
seedlings.

= K plus Mel enhance high GSH levels in GSH pool and antioxidant system in
seedlings.

= Kin association with internal Mel brings about tolerance of seedlings against
Cd roxicity.

Abstract

The mechanism of the combined action of potassium (K) and melatonin (Mel) in
modulating tolerance to cadmium (Cd) stress in plants is not well understood. The
present study reveals the synergistic role of K and Mel in enhancing physiological and
biochemical mechanisms of Cd stress tolerance in tomato seedlings. The present findings

rasraal that randlinegs cuhinctad ta Cd tavicitne avhihitad Aicturhad nutrinnts halanen
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Auxin-mediated molecular mechanisms of
heavy metal and metalloid stress regulation
in plants
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Highlights
» Auxin plays a key role during HM and metalloid stress in plants.

» Auxin protects the plant from oxidative stress and increase the production of
antioxidative enzymes.

* Auxin concentrations in roots are increased by various rhizospheric
microorganisms and mitigate plants from HMS.

» Acrosstalk exists between various other phytohormones such as ABA, Et, SA,
BRs, etc. and auxins during HMS.

* Auxin also interacts with other signalling molecules like NO, melatonin, CO
and H,S during stress conditions.
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Calcium and jasmonic acid exhibit
synergistic effects in mitigating arsenic
stress in tomato seedlings accompanied by
antioxidative defense, increased nutrient
accumulation and upregulation of
glyoxalase system
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Highlights

* Arsenic (As) impaired growth, physiological and biochemical attributes of
tomato seedlings.

» Application calcium (Ca%*) with jasmonic acid (JA) suppressed ROS and
methylglyoxal overproduction under As stress conditions.

» Combined application of Ca?* and JA enhanced chlorophyll and glycine
betaine biosynthesis As-tressed tomato seedlings.

+ Exogenous Ca%*+JA regulated nutrients homeostasis in tomato seedlings
under As toxicity conditions.
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Abstract. The object of the present paper is to study some curves on three-dimensional
almost Kenmotsu manifolds with the (, x)"-nullity distribution. In this paper, we study bihar-
monic almost contact curves and slant curves on three-dimensional almost Kenmotsu manifolds
with the (k, p¢)'-nullity distribution. We also study ¢-symmetric curves on almost Kenmotsu
manifolds and a nontrivial example of Legendre curve is given.

1 INTRODUCTION

The notion of k-nullity distribution was first introduced by Gray [9] and Tanno [22] in the study
of Riemannian manifold (M, g), which is defined for any p € M as follows

Ny(k) ={Z € T,M : R(X,Y)Z = k[g(Y, Z)X — g(X, Z)Y]}, (1.1)

where X, Y and Z denote arbitrary vectors in 7T, M and k € R. Blair et al. [5] introduced a
generalized notion of the k-nullity distribution named the (k, 4¢)-nullity distribution on a contact
metric manifold (M?"*!, ¢, €, 7, g), which is defined for any p € M>"*! as follows

Ny(k,p) = {Z € T,M : R(X,Y)Z =k[g(Y, 2)X — g(X, Z)Y]

(1.2)
+ ulg(Y, Z)hX — g(X, Z)hY]},

where h = %ng‘) and L denotes the Lie differentiation and (%, ) € R?. Later, Dileo and Pastore
[7] introduced another generalized notion of the k-nullity distribution which is named (k, p)’-
nullity distribution on an almost Kenmotsu manifold (M?"*! ¢, £ 7, g) and is defined for any
p € M?"+! a5 follows

Np(k, p)' = {Z e T,M : R(X,Y)Z =k[g(Y, Z)X — g(X, Z)Y]

+ulg(Y, Z)W X — g(X, Z)W'Y]}, (3)
where i/ = ho ¢ and (k,;) € R?. If both k and p in relation (1.2) are smooth function on
M?*+!then such a nullity distribution is called a generalized (k, .2)-nullity distribution.

In [1], M. Atceken studied warped product semi-slant submanifolds and proved non-existence
of such submanifolds in Kenmotsu manifolds. The geometry of warped product pointwise semi-
slant submanifolds of locally product Riemannian manifolds were studied in [27]. The warped
product semi-slant submanifolds of Kenmotsu manifolds and bi-slant submanifolds of Kaehler
manifolds were studied in ([6], [23], [24], [25] ). Also the Classification of totally umbilical
slant submanifolds of a Kenmotsu manifold were studied in [26].

After the work of Baikoussis and Blair [2], the study of curves on contact manifolds has be-
come a popular topic. They have studied Legendre curves on contact three-manifolds. Initially,
Legendre curves were studied only on contact manifolds. Later, the Legendre curves on almost
contact manifolds have been also studied on almost contact manifolds. Legendre curves have
been given the name almost contact curves. For detailed we refer the references given in [19].
Legendre curves have been studied on manifolds with Lorentzian metric side by side of Rieman-
nian metric. In [3], the authors have studied Legendre curves on Lorentzian Sasakian manifolds.
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CERTAIN CURVES ON SOME CLASSES OF THREE-DIMENSIONAL
TRANS-SASAKIAN MANIFOLDS ADMITTING SCHOUTEN-VAN
KAMPEN CONNECTION

ASHIS MONDAL

ABSTRACT. In the present paper we study biharmonic Legendre curves and locally ¢-
symmetric Legendre curves with respect to Schouten-van Kampen connection on three-
dimensional trans-Sasakian manifolds. Also we study mean curvature vector of Legendre
curves and C-parallel slant curves in a three-dimensional trans-Sasakian manifold with
respect to Schouten-van Kampen connection. Finally, we constract an example of a
geodesic Legendre curve on a three-dimensional trans-sasakian manifold with respect to
Schouten-van Kampen connection.

1. INTRODUCTION

In the study of contact manifolds, Legendre curves play an important role, e.g., a
diffeomorphism of a contact manifold is a contact transformation if and only if it maps
Legendre curves to Legendre curves. Legendre curves on contact manifolds have been studied
by C. Baikoussis and D.E. Blair in the paper [3]. Originally the notion of Legendre curve
was defined for curves in contact three manifolds with the help of contact form. This
notion of Legendre curves can be also extended to almost contact manifolds [22]. Curves
satisfying the properties of Legendre curves in almost contact metric manifolds are known as
almost contact curves [10]. J. Welyzcko [22], studied Legendre curves on three-dimensional
trans-Sasakian manifolds with respect to Levi-Civita connections. In [10], the authors have
introduced a l-parameter family of linear connections on three-dimensional almost contact
metric manifolds to study biharmonic curves on almost contact manifolds. The author has
studied some curves on three-dimensional trans-Sasakian manifolds with semi-symmetric
metric connection [19]. The author of the present paper has also studied some curves on a-
Sasakian manifolds with indefinite metric [20]. Slant curve with C-parallel mean curvature
vector fields have been studied in [14]. Again in [8] slant curves with C-parallel mean
curvature vector field have been investigated. It is known that [11] trans-Sasakian structures
of type (0,0), (0,3) and (o, 0) are cosymplectic, S-Kenmotsu and a-Sasakian respectively.
The local structure of trans-Sasakian manifolds of dimension n > 5 has been completely
characterized by J.C. Marrero [15]. He proved that a trans-Sasakian manifold of dimension
n > 5 is either cosymplectic or a-Sasakian or S-Kenmotsu manifold. So proper trans-
Sasakian manifolds exist only for dimension three. In the present paper, we are interested
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ABSTRACT
The increasing applications of nanoparticles such as Silicon dioxide nanoparticles (SiO2 nanoparticles) are found in the various

biotechnological and biomedical fields like drug delivery, disease diagnostics, imaging, biosensor development, cosmetics, foods, etc. In the new era
of nanotechnology, we get new dimensions in medical and pharmaceutical fields such as vaccine design (as nano materials show good performances
in antigen delivery, as it mimics viral body and also it acts as adjuvant). Thus, a systematic and mechanistic evaluation of the possible biotic and
toxic effects of SiO> nanoparticles needs to be tested for their safe applicability in human life. In the era of multiple drug resistance and the
simultaneous outbreak of new bacterial, viral and other zoonotic strains, human beneficial gut bacteria play a major role in developing the body’s
immunity. It controls mucosa-associated immune cells and produces a large number of antibodies. Thus, probiotic treatment becomes crucial for
maintaining the human body’s proper balance on immunity. The biosafety study of SiO2 nanoparticles was tested on several human cell lines. But,
the effect of SiO2 nanoparticles on human beneficial gut flora, used as probiotic has never been tested before. Bacillus coagulans is a spore-forming,
dominant, lactic acid bacillus used as a probiotic worldwide. Here, we report SiO2 nanoparticles (15 nm) inhibits the growth of bacteria even at a
smaller dose (0.1 mg/L), electron microscopy images and enzyme study also reveal changes in bacterial cell wall integrity due to stressful condition.

Hence, bacterial interaction with silicon dioxide nanoparticles was studied thoroughly.

Keywords: Silicon Dioxide Nanoparticle, Gut Bacteria, Biosafety.
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INTRODUCTION

Particles having at least one dimension within the range of
1-100 nm with novel and distinctive physiochemical properties can
be considered as nanoparticles (NPs) M. NPs have various
applications in the field of industrial, biomedical and
biotechnological for their flexibility in size, structure, high surface
area, versatile functional ability and biocompatibility. This research
field revolutionized our lifestyle from medicine to the agricultural
field, from sensors to water remediation technologies. Now, in the
global pandemic period nanotechnology has an immense role in
vaccine design as NPs are suitable for antigen delivery and as
adjuvant . Among various NPs metal oxides play a very crucial role
in different fields like antimicrobial agent, anticarcinogenic agent, in
cosmetics, chelating agent etc. They have restricted size and high
density which affect their eccentric chemical and physical properties
Bl silica nanoparticles have a large specific surface area and

controlled particle size along with pore volume.

They have good bio compatibility. The preparation of large
scale low-cost hydrophilic nature silica nanoparticles is easy that’s
why they are used in various applications 1. Silica nanoparticles are
considered for drug delivery and DNA conjugation as they are
nontoxic safest particles [9. The oxide form of silica nanoparticles
(SiO2 NPs) is being developed for lots of biotechnological and
biomedical applications like cancer therapy, enzyme immobilization,
DNA transfection and drug delivery 1%L In certain diseases like
ulcerative colitis target-based SiO> NP loaded drugs are used for
treatment 11, However, the safety and the mechanism of interaction
of nanoparticles on cell lines and the human body were tested several
times but its effect on human beneficial gut flora has never been
tested before 1>, As we know, probiotic organisms play a key role
to boost up body’s defense and maintaining a symbiotic relationship

with humankind, only the intestines of our gut contain a dynamic and
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Molybdenum-induced endogenous nitric
oxide (NO) signaling coordinately enhances
resilience through chlorophyll metabolism,
osmolyte accumulation and antioxidant
system in arsenate stressed-wheat (Triticum
aestivum L.) seedlings

Saud Alamri %, Manzer H. Siddiqui ® 2 &.Soumya Mukherjee °, Ritesh Kumar 5,

Hozem M. Kalaji %, Mohammad Irfon ¢ Tationa Minkina , vishnu D. Rajput

Show more v/

+ Add to Mendeley %3 Share %9 Cite

https://doi.org/10.1016/j.envpol.2021.118268 A Get rights and content A

Highlights

+ Arsenate (As") toxicity impairs photosynthesis and chlorophyll (Chl)
metabolisms.

+ Molybdenum (Mo) induces nitric oxide (NO) signaling in AsV -stressed wheat
seedlings.

» Exogenous Mo and endogenous NO regulate Chl and photosynthesis
metabolisms.

« Mo and NO triggers nitrogen and proline metabolism under AsY toxicity.

« NO provides more efficacy to Mo to alleviate As" toxicity in wheat seedlings.
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ABSTRACT

The present investigation encompasses the ethnomedicinal uses of plants utilized by the Santal people living adjacent to
Biharinath hill in the district of Bankura, West Bengal. Ethnomedicinal data were obtained from the Santal informants
(medicine men and knowledgeable persons) through semi-structured interviews. Before collection of the data Free, Prior
Informed Consent (FPIC) was taken from each informant to ensure their intellectual property rights. The collected data
have been evaluated using suitable statistical indices, viz. Informant Consensus Factor (Fic) and Cultural Value Index (CV)
to recognize the most significant ethnomedicinal plant species used in the surveyed region. In total, 78 plant species have
been recorded and they are utilized in the area for treatment of 37 health disorders. The root (31.6%) is the most
recurrently used plant part in the recorded formulations. The Birth/Puerperium Disorders and Sensory System Disorders
obtained the highest Fic value, i.e., 1. Based on the values of the CV index, the top ranked 25 taxa have been identified,
namely Asparagus racemosus Willd., Soymida febrifuga (Roxb.) A. luss., Byttneria herbacea Roxb., etc. The
documentation of such ethnomedicinal knowledge will enrich the data base of the district as well as the country, but
scientific validation of the documented ethnomedicinal claims is needed.

Key words: Ethnomedicinal uses, Biharinath hill, Informant consensus factor, Cultural value index

Ethnomedicine is the study of human health, related
illnesses and healing systems traditionally practiced in a
particular culture. This practice is based on the beliefs and
experiences of ethnic people. Ethnomedicinal knowledge is
passed on orally from competent peers to the next generation.
Over time, the flow of such ethnic knowledge has been
gradually diminished due to cultural erosion, modernization
and lack of interest of the younger generation in learning such
age-old cultural tradition. Thus, documentation of such
knowledge is gaining more and more priority around the world
in order to conserve ancient cultural practices. Like other parts
of the world, Ethnobotanists from all over India are engaged in
documenting ethnobotanical information. Similarly, in West
Bengal, a good number of ethnobotanists are working in this
field. But a few scattered ethnobotanical works have been
performed [1-5] till date in the Bankura district. But no such
type of research work has been carried out in the tribal-infested
villages surrounding Biharinath Hill in Bankura. In this
background, the present research programme was planned to
document the traditional knowledge regarding the therapeutic
uses of medicinal plants in treating various disorders of human

*  Chowdhury Habibur Rahaman
2 habibur_cr@rediffmail.com

12 Department of Botany, Visva-Bharati
Santiniketan - 731 235, West Bengal, India.

University,

beings. This study will also help in preparation of the district’s
ethnomedicinal database.

MATERIALS AND METHODS

The district Bankura is one of the five districts of the
Medinipur administrative division of West Bengal. It is located
between 22°46' to 22°38' N and 86°36' to 87°46' E. The
geographical area of the district is 6882 km? and its total forest
area is 1482 km? (21.53% of the entire land area of the district).
Total population of the district is 3596674 and district’s
scheduled tribe population is 368690 (10.25% of overall
population of the district) [6]. Bankura district is designated as
a minor ethnobotanical hotspot or traditional knowledge hot
spot based on forest cover and scheduled tribe population of the
district [7]. The district lies between the plains of West Bengal
and the Chhota Nagpur plateau. The district’s physiography is
divided into 3 parts, viz. the hilly areas on the west, the central
undulating zone and the alluvial plains on the east. The
remarkable hills of the district are Susunia and Biharinath.
Biharinath hill is the tallest hill (448 m) in Bankura district. It
is situated at Saltora block in the northern part of Bankura
district. The forest of the hill is tropical dry deciduous type. The
hill is rich in a variety of plant resources especially medicinal
plants. Thirty different types of tribal communities live in
Bankura district like Santal, Bhumij, Kora, Savar, Lodha, etc.
[8]. The Santal represents the dominant tribe among the
different tribal communities. The total Santal population of the
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The genus Habenaria Willd. has c. 891 accepted species
scattered in tropical and subtropical to South Siberia [1]. In
India, it is represented by c. 83 species [2]. Seventeen species
were recorded from the then undivided Bengal [3]. Choudhury
et al. in 2011 reported about 12 species from West Bengal [4].
Although in recent past, Kumar ef al. in 2013 have recorded 9
species from the state [5]. Bankura is a westward district of
West Bengal state. The district is located between 22°38’ and
22°38' N latitude and between 86°36’ and 87°46’ E longitude. It
occupies an area of 6882 sq.km. During floristic explorations in
Bankura district, the authors noticed a few individuals of
Habenaria Willd. species in the forest of Susunia hill in
association with other elements of ground flora. On critical
study, it was identified as Habenaria gibsonii var. foetida Blatt.
& McCann.

At the time of floristic study in different areas of Bankura
district a few specimens of Habenaria Willd. were collected
from the forest floor of Susunia hill at an elevation 330 m After
laboratory examination and consultation of the pertinent
literature [2, 6, 7] the plant species was identified as Habenaria
gibsonii var. foetida Blatt. &McCann. The voucher specimen
has been housed in the herbarium of Department of Botany,
Visva-Bharati, Santiniketan, West Bengal.

A brief description along with a photo-plate of dissected
floral parts of the species has been presented here for easy
identification of it.

Habenaria gibsonii var. foetida Blatt. & McCann, J. Bombay

Nat. Hist. Soc. 36: 16 (1932). (Fig 1).

Habenaria foliosa var. foetida (Blatt. & McCann) Bennet, J.

Econ. Taxon. Bot. 5: 452 (1984).

Habenaria thailandica Seidenf., Dansk Bot. Ark. 31: 78 (1977).
Terrestrial, annual, tuberous herb, 43-50 cm high. Leaves

alternate, ovate to oblong-lanceolate, 3.6-9.4 x 1.1-3.5 cm,

acute apex, entire wavy at margins; leaf base sheathing. Flowers

many, laxly arranged in raceme, white with a green tinge, with

*  Chowdhury Habibur Rahaman
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a foetid smell during the day time, very shortly pedicellate.
Sepals’ unequal; dorsal sepal ovate-elliptic, concave, ca. 7 x 7.5
mm, greenish, hooded over the column; lateral sepal obliquely
ovate-lanceolate, ca. 9 x 3.1- 3.6 mm, white, tinged with green,
drooping, keeled; reflexed at apex, rolled at margins. Petals 2-
partite; upper pair ca. 10 x 1 mm, green, sickle-shaped, bending
upwards; the lower pair ca. 9.5 x 0.5 mm, linear, white with
green tips. Lip tripartite at the base with narrowly linear-
filiform, subequal and wide-spreading segments; mid segment
13 — 15 % ca. 1 mm, slightly curved at obtuse apex, narrowly
linear; lateral segments ca. 12.5 x 0.75 mm, spreading and
narrower with pointed tips. Spur ca. 17 mm long, clavate at the
base. Stigmatic processes diverging sideward, oblong, with
numerous whitish appendages. Rostellum shorter than anther
cells, green, 3-lobed; mid-lobe broadly triangular; lateral lobes
narrow, slightly bent upwards, lying immediately below anther-
cells. Anther cells diverging below, separated from each other;
connective green. Pollinia obliquely obovate, 1.5 x 7.5 - 1 mm,
yellow; caudicle filiform, ca. 3mm long, hyaline, curved and
dilated at apex; viscidium reniform, brownish. Ovary twisted,
green, curved, ribbed, 17 — 20 x ca. 2 mm.

Flowering: Late July.
Field note: The flowers release a foetid smell.

Specimen examined: West Bengal: Bankura district:
Susunia hill, 23.39670°N, 86.98092°E, 330m, 29.vii.2014, coll.
S. Karmakar 155.

Habitat and ecology: It grow in the tropical dry
deciduous Sal (Shorea robusta Gaertn.) forest of Susunia hill
in association with Croton persimilis Mill. Arg., Curculigo
orchioides Gaertn., Peristylus constrictus (Lindl.) Lindl.,
Hemidesmus indicus (L.) R.Br., Lagerstroemia parviflora
Roxb., etc.

Distribution: Indian subcontinent: India: East Himalaya
(Darjeeling District, West Bengal), Jharkhand [8], Karnataka
[9], Madhya Pradesh [10], Maharashtra [11-12], Odisha [2,6]
Rajasthan [13] West Himalaya [1]; Indo-China Region:
Cambodia, Laos, Thailand and Vietnam [7].
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LINTRODUCTION
Smce its discovery in 1846 by Anderson [1], pyridine has

Doe to i mawsive impmm unl mﬂum:e from Ih!
dwn of

been me of the most studied heteraromugic maieties due
oy envrmoas imporsance in o glethora of Gekds, Most of the
Interest is dictied by the enommous biologicul relevance of
pyridine, for example, the core pyridine moiety is a central
purt of Vitamin Ba, Oxido-reductase systems like NADH-
NADFH, vidous natarally nuumng nlhlm.h. terpenes,
amediyne il polypeptide families. In the pharmaceatical
industry, numemas drugs have -ut(u:nl based oa pyndine
e, showing 4 wide range of snt-inflummatory (2, 3], anti-
depressant |4], antiasthmatic [5], HIV pmlm lnluhuury
6], esterase y {7, b

lopmmimn intubitory propedics m 9], 1 just name & Imn
B also has applications us vanoas hesbicides, insecticides,
e antifungal agents in agrochemistry [10-12],

s have closely lonh\l upon varfous mnshlc uppvomhcx
wward pyridine molety. Althoogh pyridine (s stracturally
=lated 1o benzene, the preseace of N in the ring readens gself
more clectron-deticient and results in o sabstantally differ-
et repctivity pattern. Therefore, pyridine is difficult o func-
sanalize o wopatic el ilic substitution (SEAr)
guthway and that Jod 1o the discovery of o number of meth-
ods of substituted pyridine synthesis from smaller synthetic
fagments |13, 14]. Recent developments of C.H activation
tuve opened the doar to fanctionalizing at various
pnlllom n\;lmeh.mrl) nu- can have o pmknunddlm o
ddruj n the
dnn'_v Pynidine and its derivatives have i fac found l’lﬂl
place as one of the mos important chelating agents 1 ac-
wimplish C-H activation on other rng systems s well as
aiphatic C Hbands {15, 16]. Herein, we would review some
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MIAO-TAM EQUATION ON
ALMOST COKAHLER MANIFOLDS

Tarax Manpan

ABSTRACY. In the present paper, we have studied Mino-Tam equation
on three dimensional almost coKiihler manifolds. We have also proved
that there does not exist noo-trivial solution of Miao-Tam equation on
the said manifolds if the dimension i greater than three. Also we give an
example to verify the deduced results.

1. Introduction

Recently. the study of differentiable manifolds endowed with certain struc-
tures, namely almost contact and almost complex structures has become a
subject of growing interest due to their applications in relativity. cosmology,
string theory etc. An odd dimensional differentiable manifold M equipped with
a (1.1) tensor field &, a vector field £, a 1-form 5 satisfying
(1) @ X =-X+n(X)E n(§)=1
for any X € y(M). the set of all vector fields on M, is known as an almost
contact manifold [4].

If the 2-form ¢ given by ®(X.Y) = g(0X.Y) for any X. Y € (M) and
the 1-form 5 both are closed. then the almost contact manifold is called an
almost coKahler manifold [3]. Due to additional properties that ¢ and 7 are
closed almost coKihler manifolds show some special properties which are not
found generally in almost contact manifolds. Therefore almost coKihler man-
ifolds need special attention. In 1967, Blair [3] introduced the notion of al-
most coKihler manifolds. The almost coKihler manifolds are odd dimensional
analogues of the almoest Kihler manifolds [17]. So many examples of almaost
coKahler manifolds have been constructed by various authors. For instance,
the Riemannian produet of a real line and an almost Kihler manifold admits
an almost coKihler manifold [19,23.24]. Many authors such as Blair [5], De
and Sardar [11]. De. Majhi and Suh [10], Dacko [8]. Dacko and Olszak [9],

Received June 27, 2021; Revised October 14, 2021; Accepted November 12, 2021,

2010 Math tics Subject Classifi n. Primary 53C15, 53D25.

Key words and phrases. Almost coKahler manifold, eritical equation, Miao-Tam equation,
Einstein manifold.
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CERTAIN RESULTS ON THREE-DIMENSIONAL f-KENMOTSU
MANIFOLDS WITH CONFORMAL RICCI SOLITONS

TARAK MANDAL

ABSTRACT. In the prescut paper, we have studiod conformal Ricei solitous on f-

Kenmotsu manifolds of dimension throe. Also we have stucied d-Ricel symmetry.
p-parallel Ricci tensor, cyelic paraliel Ricer tensor il second order parallel tensor
in f-Kenmotsu wmanifolds of dimension theee sdmitting conformal Ricci solitons.

Finelly, we give an example,

1. Introduction

In 1972, the notion of Kenmotsu manifolds was introduced by K. Kenmotsu in
the paper [16]. f-Kenmotsu manifold is the generalization of Kenmotsu manifold.
f-Kenmotsn manifolds has been studied by several anthors such as Hui, Yadav and
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Abstract: Human rights, a significant issue in international politics has not received due attention until recently.
Post-1945 world order made promises to keep citizens’ rights secured but the COVID-19 pandemic exposed
and deepened the already existent fissures in society. There is a humanitarian crisis across nations where
egalitarian measures are few and far between. In South Asia, India and Pakistan are two important nations that
witness rampant human rights violations, which aggravated in this pandemic. One country experiences civil-
military rule desperate to flaunt its democratic credentials and the other, its béte noire, is carrying on its
exclusionary policies in the garb of tackling the crisis as it has unleashed its authoritarian measures despite
being the largest democracy in the world. Both countries have failed its citizens.

Keywords: civil and political rights; international politics; COVID-19 pandemic; democracy; fundamental
freedoms; mass murders and misery; security and sustenance; the right to have rights; freedom of speech.

Reference to this paper should be made as follows: Basu, K. (2022) ‘Human rights as an issue in international
politics: charting its history to present times’, Int. J. Human Rights and Constitutional Studies, Vol. 9, No. 3,
pp.257-271.

Biographical notes: Koyel Basu is an Assistant Professor at the Department of Political Science, Jangipur
College for more than 12 years. She has been extensively writing on human rights and state politics, which is
her specialisation. She completed her dissertation in 2015 from Jadavpur University, Kolkata. She has written
in several UGC care listed journals and recently Authorspress, New Delhi, published her dissertation as a book.

1 Introduction

Rights are those inalienable non-transferable claims that have legal and moral validity,
which all human beings are entitled to have by virtue of their birth. They are fundamental

Copyright © 2022 Inderscience Enterprises Ltd.
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Optical and Magnetic Properties of Cubic Double
Perovskites Ba,RSbO¢ (R= Dy, Gd) Coordinated to Lattice
Dynamical and Crystal-Field Computations

Yatramohan M. Jana,* Saikat Nandi, Aksar A. Biswas, Hem C. Gupta,
Rajnikant Upadhyay, Chandan Upadhyay, and Debabrata Samanta

Herein, optical (e.g., UV-Vis reflectance spectra, infrared and Raman spec-
troscopy) and magnetization properties of the double-perovskite compounds
Ba;DySbO, (BDS) and Ba;GdSbO, (BGS) are reported. Optical bandgap is
determined to be 4.524 eV for BDS and 4.465 eV for BGS using Kubelka-Munk
function fit to the UV-Vis spectra. The lattice dynamical calculations on the force-
field model are undertaken for assigning the observed infrared and Raman
modes. The dc susceptibility does not exhibit magnetic ordering down to 2K for
the two compounds. The dc magnetization at T= 2 K does not saturate for BDS
even at a magnetic field of 11 T, but saturates at 5T to a value of 7j1¢/Gd* " for
BGS. A frequency-dependent cusp in the ac susceptibility appears at 3.3 K, that is
unlikely generic spin-glass-like freezing, and may be attributed to the short-range
correlations among Dy’ -moments in BDS. Crystal-field (CF) computations are
performed to analyze the magnetic data for BDS. The obtained CF level scheme of
Dy*' ions demonstrates the observed susceptibility and isothermal magneti-
zation curves very well. The field-dependence of the two lowest CF levels along
different principal axes does not exhibit any level crossing, consistent with the
lack of ordering in Ba,DySbOs.

1. Introduction

refrigerator,’® substrate 1o high T, super-
conducting thin films” in spintronics
due to large magnetoresistance, ™% half.
metallic features™ "' etc. The multi-
functional properties of the DPs are highly
dependent on the ionic dimension and
valences of the A-site, and B"- and B"-sites
cations as well as on their compositional
flexibility and versatile structural features,
varying from cubic, tetragonal, orthorhom-
bic to monoclinic, including cation order-
ing and defects!'* It is pertinent that
the degree of cation order is largely depen-
dent on the difference of size and valence
states of the B-site jons and stoichiometric
complexity in these materials!'*'
Therefore, to realize the origin of the phys-
ical properties as well as to fully discern the
possible applicability of the DPs, it is
important to establish a complete illustra-
tion of dynamical, electronic, and
magnetic behaviors of the atoms in these
materials.”

Of particular interest, Ba,RSbO, (R'' = rare-earths) were

Double perovskites (DPs) having the chemical formula
A;B'B"0Og, exhibit diverse physico-chemical properties due to
their versatile crystal structural properties.”'#! These compounds
have received a paramount interest, as they are suitable materials
for vast scientific and novel technological applications,” for
example, in microwave dielectric resonator in telecommunica-
tion!" photocatalytic,* luminescent, solid-oxide fuel cells”
magnetocaloric  materials  for adiabatic demagnetization

extensively studied in the past.”'"*% It is found that these com-
pounds display phase transition from rhombohedral symmetry
when R ions are the largest lanthanide (R = La-Nd) to the cubic
symmetry when smaller lanthanides, Sm-Lu and Y, occupy the
Resite.""** To investigate the RO, and SbO, cation ordering and
the structural phase transition from monoclinic to rthombohedral
to the cubic symmetry, Raman and infrared (IR)
spectroscopy techniques have been employed for Ba,RSbO,
(BRS) Y Eurthermore, since R''  sublattice forms
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Abstract

A viable quantum theory does not allow curvature invariant terms of different higher orders to be accom-
modated in the gravitational action. We show that there is indeed a conflict between the curvature squared
and Gauss-Bonnet squared terms from the point of view of hermiticity. This means one should choose ei-
ther, in addition to the Einstein-Hilbert term, but never the two together. We explore early cosmic evolution
with Gauss-Bonnet squared term.
© 2021 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/). Funded by SCOAP?.

1. Introduction

The problem associated with bare cosmological constant and the absence of a scalar field in
the late universe, motivated cosmologists to propose several curvature induced gravity models,
for solving the cosmic puzzle encountered at the late-stage of cosmological evolution. In this
context, F (R, G) theory (R and G are the Ricci scalar and the Gauss-Bonnet term respectively),
has been studied largely in recent years, and therefore is one of the prevalent models. It is well-
known that the Gauss-Bonnet term is topologically invariant in 4-dimension. Thus, contribution
from such a term in the field equations requires dilatonic coupling. A dilaton-like scalar field

? Corresponding author.
E-mail addresses: daliasahamandall 983 @gmail.com (D. Saha), alammohosin@ gmail.com (M. Alam),
ranajitmandalphys@ gmail.com (R. Mandal), sanyal_ak@ yahoo.com (A.K. Sanyal).
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0550-3213/© 2021 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
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SOME CURVES ON THREE-DIMENSIONAL
N(k)-PARACONTACT METRIC MANIFOLDS

ASHIS MONDAL

ABSTRACT. The object of the present paper is to study some class of curves on three-
dimensional N (k)-paracontact metric manifolds. We also study biharmonic Legendre
curves and locally ¢-symmetric Legendre curves on three-dimensional N(k)-paracontact
metric manifolds. An example of three-dimensional N(k)-paracontact metric manifolds
is given.

1. INTRODUCTION

The study of nullity distribution on paracontact geometry is an interesting topic in
modern contact geometry. Kaneyuki and Williams [12] inatiated the study of paracon-
tact geometry. Several authors [1,7] have been studied on paracontact geometry. Recently
Cappelletti-Montano et al. [8] introduced (k, p)-paracontact geometry, where k and p are
some real constants. Martin-Molina [13, 14] obtained some classification theorem on para-
contact metric (k, yt)-space.

A unit speed curve 5 in an almost contact metric 3-manifold (M, ¢, €, 7, g) is said to be
slant if its tangent vector field makes constant contact angle 6 with &, ie., n(y') = cosf is
constant along ~. Slant curves have been studied in the papers [2,5]. Legendre curves on
contact manifolds have been studied by C. Baikousis and D.E. Blair [3]. The present author
has been studied curves on almost contact manifolds in the papers [16-18].

In this paper we are interested to study some curves on three-dimensional N(k)-
paracontact metric manifolds. The present paper is organized as follows:

After the introduction in Section 1, we give preliminaries in Section 2. Section 3 contains
some basic definition of Frenet curves on three-dimensional N (k)-paracontact metric mani-
folds. Section 4 we find curvature and torsion of Legendre curve with respect to Levi-Civita
connection. In Section 5 we characterize biharmonic Legendre curves on three-dimensional
N (k)-paracontact metric manifolds. Next section we study locally ¢-symmetric Legendre
curve on three-dimensional N (k)-paracontact metric manifolds. In the last section we con-
struct an example which verifies Theorem 6.1.

Recewed: June 13, 2020. Rewvised: October 27, 2020.

2010 Mathematics Subject Classification: 53C25, 53D15.

Key words and phrases: N (k)-paracontact metric manifolds, Legendre curve, biharmonic Legendre curves,
locally ¢-symmetry.
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Some curves on three-dimensional
trans-Sasakian manifolds

Ashis Mondal

Abstract. In the present paper we study biharmonic magnetic curves
in three-dimensional trans-Sasakian manifolds with respect to Levi-Civita
connection. It is shown that for biharmonic magnetic curves in a three-
dimensional trans-Saakian manifold the structure function 3 is zero. We
study locally ¢-symmetric Legendre curves in a three-dimensional trans-
Sasakian manifold. Also we characterized non-geodesic Legendre curves
in a three-dimensional trans-Sasakian manifold for the Reeb vector field
parallel to principal normal and binormal vector.

M.S.C. 2010: 53C15, 53C25.
Key words: magnetic curve; biharmonic curve; Legendre curve; trans-Sasakian
manifold; locally ¢-symmetric.

1 Introduction

Let (M, g) and (N, h) be two Riemannian manifolds and ¥ : (M, g) — (N, h) a smooth
map. The energy functional of ¥ is defined by E(¥) = 1 [ |d¥|?v,. Critical points of
the energy functional are called harmonic maps and the Euler-Lagrange equation for
the energy is 7(V) = traceVd¥ = 0, where V denotes Levi-Civita connection on M.
Biharmonic maps which can considered a natural generalization of harmonic maps are
defined as critical points of the bienergy functional given by E(¥) = % Jar IT(19) vy
The first variation formula for the bienergy was derived by G. Y. Jiang [15] and it
was proved that the Euler-Lagrange equation for bienergy is

(V) = —J(7(¥)) = —V7 (V) — traceRN (d¥, 7(¥))d¥ = 0,

where JJ is the Jacobi operator, V = —trace(VYVY — V&) is the rough Laplacian
on the sections of pull bundle U~'TN, V¥ is the pull-back connection [10] and RV
is the curvature operation on N. One can easily see that harmonic maps are always
biharmonic. But the converse is not true. Nonharmonic biharmonic maps are said to
be proper. It is well known that proper biharmonic maps into R, that is, biharmonic
function play an important role in elasticity and hydrodynamics. For the study of
biharmonic maps we may refer to ([1], [2], [11]). Also biharmonic curves have been
studied in the papers ([12], [14], [20]).

D irrERENTIAL GEOMETRY - DYNAMICAL SYSTEMS, Vol.23, 2021, pp- 155-166.
(© Balkan Society of Geometers, Geometry Balkan Press 2021.
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ON f-KENMOTSU MANIFOLDS ADMITTING SCHOUTEN-VAN
KAMPEN CONNECTION

AsHIS MONDAL

ABSTRACT. In the present paper, we study three-dimensional f-Kenmotsu man-
ifolds admitting the Schouten-Van Kampen connection. We study the concircu-
lar curvature tensor of a three-dimensional f-Kenmotsu manifold with respect to
the Schouten-Van Kampen connection. Finally, we have cited an example of a
three-dimensional f-Kenmotsu manifold admitting Schouten-Van Kampen connec-
tion which verify our results.

1. Introduction

In 1978, Solov’ev investigated hyperdistributions in Riemannian manifolds using
the Schouten-Van Kampen connection [15]. In 2006, Bejancu studied Schouten-Van
Kampen connection on Foliated manifolds [2]. In 2014, Olszak studied the Schouten-
van Kampen connection to adapt it to an almost contact metric structure [13]. He
characterized some classes of an almost contact metric manifolds with the Schouten-
Van Kampen connection. Recently, G. Ghosh [4], Yildiz [19], Nagaraj [10] and D.
L. Kiran Kumar [7] have studied the Schouten-Van Kampen connection in Sasakian
manifolds, f-Kenmotsu manifolds and Kenmotsu manifolds respectively. Also Y. S.
Perktas and A. Yildiz [14] have studied on f-Kenmotsu 3-manifolds with respect to
the Schouten-van Kampen connection.

A transformation of an n-dimensional differential manifold M, which transforms
every geodesic circle of M into a geodesic circle, is called a concircular transforma-
tion [6], [16]. A concircular transformation is always a conformal transformation [6].
Here geodesic circle means a curve in M whose first curvature is constant and whose
second curvature is identically zero. Thus the geometry of concircular transforma-
tions, i.e., the concircular geometry, is a generalization of inversive geometry in the
sense that the change of metric is more general than that induced by a circle preserv-
ing diffeomorphism. An interesting inverient of a concircular transformation is the
concircular curvature tensor W with respect to Levi-Civita connection. It is defined
by [16], [17]

Received January 17, 2021. Revised May 20, 2021. Accepted May 24, 2021.
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ON THREE-DIMENSIONAL TRANS-SASAKIAN MANIFOLDS
ADMITTING SCHOUTEN-VAN KAMPEN CONNECTION

Ashis Mondal

Department of Mathematics, Jangipur College, Jangipur-742213,
Murshidabad, West Bengal, India

Abstract. In the present paper, we study three-dimensional trans-Sasakian manifolds
admitting the Schouten-van Kampen connection. Also, we have proved some results on
¢-projectively flat, &-projectively flat and &-concircularly flat three-dimensional trans-
Sasakian manifolds with respect to the Schouten-van Kampen connection. Locally
¢-symmetric trans-Sasakian manifolds of dimension three have been studied with re-
spect to Schouten-van Kampen connection. Finally, we construct an example of a
three-dimensional trans-Sasakian manifold admitting Schouten-van Kampen connec-
tion which verifies Theorem 4.1. and Theorem 5.2.

Key words: General geometric structures on manifolds, Schouten-van Kampen con-
nection, Special Riemannian manifolds

1. Introduction

The Schouten-van Kampen connection is one of the most natural connections
adapted to a pair of complementary distributions on a differentiable manifold en-
dowed with an affine connection. Solov’ev investigated hyperdistributions in Rie-
mannian manifolds using the Schouten-van Kampen connection ([18], [19], [20],
[21]). In 2014, Olszak studied the Schouten-van Kampen connection to adapt it to
an almost contact metric structure [17]. He characterized some classes of almost
contact metric manifolds with the Schouten-van Kampen connection. Recently, G.
Ghosh [10], Yildiz [26], Nagaraja [15] and D. L. Kiran Kumar [12] have studied the
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THREE-DIMENSIONAL PARA-KENMOTSU MANIFOLDS
ADMITTING 7-RICCI SOLITONS

ASHIS MONDAL!

ABSTRACT. In the present paper we study n-Ricci solitons on three-dimensional
para-Kenmotsu manifolds with the curvature condition R.Q = 0. Also we
study conformally flat, projectively flat and concircularly flat n-Ricci soliton
on three-dimensional para-Kenmotsu manifolds. Finally, we have cited an ex-
ample of a three-dimensional para-Kenmotsu manifold which admits 7-Ricci
solitons.

1. INTRODUCTION

In 1982, Hamilton [!3] introduced the notion of the Ricci flow to find a canonical
metric on a smooth manifold. The Ricci flow is an evolution equation for metrics
on a Riemannian manifold

0
59:(t) = —2Ry;.

A Ricci soliton is a natural generalization of Einstein metric and defined on
a Riemannian manifold (M,g). A Ricdl soliton is a triple (g, V,\) with ¢ a
Riemannian metric, V' a vector field and A a real scalar such that

£yg+25+22g =0,

where S is a Ricci tensor of M and £y denotes the Lie derivative operator along
the vector field V. The Ricci soliton is said to be shrinking, steady and expanding
according as A < 0,A = 0, or A > 0, respectively [¢]. Ricci solitons have been
studied by many authors, such as [1, 6, 9, 10, 11, 10] and several authors.

As a generalization of Ricci solitons, the notion of an 7-Ricci solitons was
introduced by Cho and Kimura [7]. This notion has been studied in [7], for Hopf
hypersurfaces in complex space form. An Ricci soliton is a tuple (g, V, A, i), where
V is a vector field on M, X and p are real constants, and g is a Riemannian ( or
pseudo-Riemannian) metric satisfying the equation

Lvg+25S+2 g+ 2un@n=0. (1.1)

Date: Received: Mar 27, 2021; Accepted: Jul 29, 2021.
* Corresponding author.
2010 Mathematics Subject Classification. Primary 53C15; Secondary 53C25.
Key words and phrases. n-Ricci solitons, para-Kenmotsu manifolds, conformally flat, pro-
jectively flat, concircular flat.
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n-RICCI SOLITONS ON PARA-KENMOTSU MANIFOLDS WITH
SOME CURVATURE CONDITIONS

AsHIS MONDAL

ABSTRACT. In the present paper, we study 7-Ricci solitons on para-Kenmotsu man-
ifolds with Codazzi type of the Ricei tensor. We study n-Ricei solitons on para-
Kenmotsu manifolds with cyclic parallel Ricei tensor. We also study n-Ricei soli-
tons on p-conformally semi-symmetric, ¢-Ricei symmetric and conformally Ricci
semi-symmetric para-Kenmotsu manifolds. Finally, we construct an example of a
three-dimensional para-Kenmotsu manifold which admits 7-Ricci solitons.

1. Introduction

In 1982, Hamilton [12] introduced the notion of the Ricci flow to find a canonical
metric on a smooth manifold. The Ricci flow is an evolution equation for metrics on
a Riemannian manifold P

Egij(t) = —2R;;.
A Ricci soliton is a natural generalization of Einstein metric and defined on a
Riemannian manifold (M, g). A Ricci soliton is a triple (g, V, ) with g a Riemannian
metric, V' a vector field and A a real scalar such that

Lyg+2S+2\g =0,

where S is a Ricci tensor of M and Ly denotes the Lie derivative operator along
the vector field V. The Ricci soliton is said to be shrinking, steady and expanding
according as A < 0, A =0, or A > 0, respectively [7]. Ricci solitons have been studied
by many authors, such as [9,10,13] and several authors.

As a generalization of Ricdi solitons, the notion of 7-Ricci solitons was introduced
by Cho and Kimura [6]. This notion has been studied in [4], for Hopf hypersurfaces
in complex space form. A Ricci soliton is a tuple (g, V, A, i), where V' is a vector field
on M, X\ and p are real constants, and ¢ is a Riemannian ( or pseudo-Riemannian)
metric satisfying the equation

Lyg+2S+2\g+2un@n=0.

n-Ricci solitons on para-Kenmotsu manifolds were studied by A. M. Blaga [1] and
n-Ricei solitons on Lorentzian Para-Sasakian manifolds were also studied by A. M.
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THE SCHOUTEN-VAN KAMPEN CONNECTION ON
QUASI-SASAKIAN MANIFOLDS

Ashis MONDAL!

Abstract

In the present paper, we study three-dimensional quasi-Sasakian man-
ifolds admitting the Schouten-van Kampen connection. We characterize
quasi-Sasakian manifolds and find certain curvature properties with respect
to the Schouten-van Kampen connection. Finally, we construct an example
of a three-dimensional quasi-Sasakian manifold admitting the Schouten-van
Kampen connection which verifies the results discussed in the present paper.

2000 Mathematics Subject Classification: 53C15, 53C25.
Key words: Quasi-Sasakian manifolds, Locally ¢-symmetric, Schouten-
van Kampen connection, ¢-projectively flat.

1 Introduction

In [3], the notion of quasi-Sasakian manifold was introduced by D. E. Blair
to unify Sasakian and cosymplectic structure. S. Tanno [15] also added some re-
marks on quasi-Sasakian structures. Also, the properties of quasi-Sasakian man-
ifolds have been studied by several authors in papers [7, 8, 9]. The Schouten-van
Kampen connection have been introduced for non-holomorphic manifolds in pa-
pers [13, 17]. The Schouten-van Kampen connection on foliated manifolds have
been studied by A. Bejancu [1]. Recently, Z. Olszak studied the Schouten-van
Kampen connection on almost contact metric structure [11]. A. Yildiz studied
three-dimensional f-Kenmotsu manifolds with respect to the Schouten-van Kam-
pen connection [18]. Also, G. Ghosh studied Sasakian manifolds with respect to
the Schouten-van Kampen connection [6].

The projective curvature tensor is an important tensor from the differential
geometric point of view. Let M be an n-dimensional Riemannian manifold. If
there exist a one-to-one correspondence between each coordinate neighborhood
of M and a domain in Euclidean space such that any geodesic of Riemannian

'Faculty of Mathematics, Jangipur College, Murshidabad, West Bengal, 742213, India, e-mail:
ashism750@gmail.com
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Abstract: a-Ketothioesters have only recently re-
ceived widespread attention as synthetic intermedi-
ates and an impressive growth has been realized for
their utilization in synthetic and medicinal chemistry.
Several elegant approaches such as oxidative thioes-
terification and radical coupling allow for their
convenient synthesis from easily available starting
materials, e.g., methyl ketones, alkenes, alkynes, and
o-hydroxyketones. Due to their multifaceted and
diverse reactivities, several important reactions such
as C(O)-S bond cleavage and S-migration with
various C-, N-, and O-based nucleophiles, Ni-
catalyzed mono- and double-decarbonylations, enan-
tioselective carbonyl-ene reaction, diastereoselective
hetero Diels-Alder reactions with olefins, and differ-
ent types of cyclization reactions have been observed.
They have also proven to be a valuable tool for the
synthesis of heterocycles, pharmaceutically relevant
anticancer drug, and natural product. However, in
comparison to other 1,2-dicarbonyl derivatives such
as o-ketooxoesters, o-ketoamides, and o-ketoalde-
hydes, they are much less appreciated as synthetic
intermediates. This review summarizes the recent
advancements achieved in the synthesis of a-keto-
thioesters as well as their applications in the develop-
ment of new reactions for the formation of C—C,
C-N, and C—O bonds, including multiple bond-
forming processes.

Introduction

Synthesis of o-Ketothioesters

1. From a-Ketoacids

.2. By Pummerer-Type Rearrangement

3. From o-Ketomercaptals

24. By Oxidation

2.5. By Rearrangement

2.6. From a-Hydroxyketones

2.7. a-Ketothioesters Bearing a Chiral Centre

3. Reactions of o-Ketothioesters

3.1. Reactions Involving Both the Ketone [C(O)]
and Thioester [C(O)—S] Centres

3.2. Reactions at the Thioester [C(O)—S] Centre

3.3. Reactions at the Ketone (C=0) Centre

3.4. Reactions Involving Both the Unsaturated
Bonds (C=C or C=C) and the Carbonyl Centres
of B,y-Unsaturated a-Ketothioesters

3.5. Chemoselective Reductions of the C(=0), C
(0)-S, and C=C Bonds

4.  Conclusions

Keywords: o-Ketothioester or a-oxothioester; C—S
bond formation; cyclization reaction; heterocycles;
thiols

1. Introduction

a-Ketothioesters constitute a class of organic com-
pounds characterized by the presence of an a-keto
group adjacent to a thioester moiety. They have
received widespread applications as synthetic inter-
mediates and important progress has been made in this
area. These are ubiquitous in biochemical process such

Adv. Synth. Catal. 2021, 363, 1160—1184 Wiley Online Library
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as in polyketide biosynthesis.'™? Besides synthetic
chemistry, they have also proven themselves as
promising candidates in medicinal chemistry.®~! For
example, they have been frequently used in the field of
antibiotics for accessing cephalosporin derivatives.! S-
ethyl 2-oxopropanethioate (EOP), a thioester derivative
of pymvic acid, has been recently shown to be a
promising therapeutic agent for treating inflammation

© 2021 Wiley-VCH GmbH
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PANDEMIC PARANOIA AND STRANDED EDUCATION HIGHER-UP---A
CASE STUDY
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Abstract: Since the pandemic struck us in March 2020 and following lockdown measures. the
educational institutions are closed and entire community of students and teachers have shifted to
virtual or online mode of education in the teaching-learning process. However. the question that
arises is whether e-learning can be the miracle cure, the panacea for ills faced by education
sector. This chapter tries to analyze the prospects and challenges of online learning keeping the
experience of students in perspective. Undergraduate students of remote areas are doubly
challenged than their counterparts in cities where amenities are visibly greater and accessible.
The former face an environment which is hardly conducive to online learning and moreover this
pandemic paranoia spells disaster for them. Their attention in online classes gets snapped with
poor connectivity and engagement with teachers is short-lived due to lack of privacy in homes
where interaction is difficult and unsustainable for a longer period.
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and Monocot Sorghum bicolor
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ABSTRACT

In the present era of rising population and pollution, the demand of commercialized nano formulations in agricultural
fields is increasing. Nanoporous silica has emerged as a novel tool for drug delivery and diagnosis. However, very few
studies have been conducted to elucidate its effects on plants and animals. It is essential to study the effects of
nanoporous silica on consumable plants because they are being absorbed by these primary producers and successively
passed along the food chain. Also, food and immunity are two sides of a coin. Gut flora assists in immunity. This age
belongs to a diet that has the ability to enhance immunity. Therefore, fertilizers that eventually enter the intestine
should be beneficial to the bacteria residing in it. This experiment aims at studying the morphological characters of
nanoporous silica, investigating its effects on various biochemical pathways of model crop plants like dicotyledonous
Cicer arietinum and monocotyledonous Sorghum bicolor and on the growth and viability of dominant gut flora Bacillus
coagulans. The results of this study establish that it can positively regulate certain biochemical pathways in a size
dependent and dose dependent manner in plants. It has been found to increase growth of B. coagulans over specific
time scale.

Key words: Nanoporous silica, Gut flora, Mesoporous, Osmotic stress, Oxidative stress

In the growing era of nanoscience and nanotechnology,
advancement in the search for novel nanoparticles has led to
synthesis or isolation of nanoparticles with unique chemical
structure and properties. These nanoparticles either exist in
Nature or are manufactured in industries. In the past few
years, one such particle, with nanoporous structure, namely
mesoporous silica nanoparticles (MSNs) or nanoporous silica
has gained importance owing to its eccentric properties such
as solid framework, large surface area, porous structure, active
surface with honeycomb-like structure high loading capacity,
low toxicity, higher biocompatibility, and more stability [1].
Silica is the second most abundant element on Earth’s crust
due to the age-old weathering of rocks, sedimentation and
biosilicification process in both termrestrial and aquatic
organisms. Nanoporous silica also exists in Nature the
synthesis of which depends on the biosilicification in
organisms such as diatoms, sponges, etc. [1]. The coastal areas
have huge deposition of nanoporous silica as sea water

* Sutanuka Mitra
B sutanukamitral990@gmail.com
+® |ndian Statistical Institute, Agricultural and Ecological

Research Unit, 203, B.T. Road, RA Fisher Bhavan, Kolkata
- 700 108, West Bengal, India

recedes leaving behind the diatom skeletons as diatomaceous
earth. Besides the structural novelty of MSNs, they have
surface charge at both outer and inner surfaces [2]. It has been
found that drug loading in mesoporous nanoparticles and
liquid transport rates through mesoporous membranes are
directly related with internal surface charges [3]. It has also
been seen that with a decrease in salt concentration or a
decrease in pore size, the bulk electric potential became
different than zero [2]. Moreover, the permeability of solvents
through an artificially synthesized MSN, namely MCM 48,
reduces from water to propanol indicating that the various
types of interactions of the solvent molecules with surface of
MCM 48 such as hydrophobic-hydrophilic interactions
between the pore walls and the solvents, and/or to
alkoxylation of surface =Si-OH groups by ethanol and 1-
propanol affect the flow of solvents through the pores [3].
Thus, how a mesoporous silica behaves in a solution is an
interesting topic in nanotechnology.

Presently, nanoporous silica is being extensively used
as effective delivery vehicles for a variety of biocides to fight
against various diseases including bone/tendon tissue
engineering [4-7], diabetes [8-9],, inflammation [10], AIDS
[11] and cancer [12]. It has also found application in optics,
photonics, sensing, biosensing, filtration, microfabrications,
protein separation, catalyses, drug delivery, etc. [1]. With the
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Partial purification and characterization of a thermophilic and alkali-stable
laccase of Phoma herbarum isolate KU4 with dye-decolorization efficiency
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ABSTRACT

Production of an extracellular thermophilic and alkali stable laccase from Phoma herbarum isolate
KU4 was reported for the first time, both in submerged fermentation (SmF, highest 1590 U/mL)
and solid state fermentation (SSF, highest 2014.21 U/mL) using agro-industrial residues. The laccase
was partially purified to 793 fold with the apparent molecular weight of 298 kDa. The enzyme
had pH optimum at 50 and temperature optimum at 50°C, with maximum stability at pH 80. It
showed activity towards various phenolic and non-phenolic compounds. The kinetic parameters,
Koy Vimax and Ko, of the laccase for DMP were 0.216 mM, 270.27 U/mg and 506.69 sl respectively.
Laccase activity was inhibited by various metal ions and conventional inhibitors, however, it was
slightly increased by Zn?*. The laccase showed good decolorization efficiency towards four indus-
trial dyes, namely, methyl violet (75.66%), methy| green (65%), indigo carmine (58%) and neutral
red (429) within 24 h. FTIR analysis of the decolorized products confirmed the degradation of the
dyes. The decolorization efficiency of the enzyme suggests that the partially purified laccase could
be used to decolorize synthetic dyes present in industrial effluents and for waste water treat-
ments. The thermophilic and alkali stable laccase may also have wider potential industrial

KEYWORDS
Agro-industrial residues;
alkalistable; laccase;
protease; Phoma herbarum
isolate KU4; thermophilic

applications.

Introduction

laccase (benzenediol: oxygen oxidoreductases, EC 1.10.3.2)
is 2 multicopper oxidase (MCO), which catalyzes the oxida-
tion of a wide range of its substrates using molecular oxygen
as an electron acceptor, with the concomitant reduction of
oxygen to water. Yoshida!'! first described laccase in a
Japanese lacquer tree, Rhus vernicifera. It is widely distrib-
uted among bacteria, fungi and plants.?! The enzyme is
mostly produced by white-rot and litter-decomposing
fungi.m laccase is synthesized during the early or late
growth phase of fungi.l“s' However, most fungi produce the
enzyme extracellularly, but in some fungi intracellular lac-
case production is also observed.!®”) laccase has a broad
range of substrates, including lignins, phenols, diamines and
aromatic amines.!* "l Due to the wide substrate range, lac-
case is used in various industrial applications, like, fruit juice
and wine clarification, textile, paper and pulp bleaching, bio-
remediation of xenobiotic compounds, biosensors and decol-
orization of synthetic d)res}“'Isl

Submerged fermentation (SmF), which involves the culti-
vation of microorganisms in liquid media has many advan-
tages, such as effectiveness in controlling different
parameters and in the scaling up of proc«‘:sses.l“s During the
fermentation process, the inoculated fungal cells grow in the

nutrient medium and release the enzymes extracellularly
into the culture filtrate. Cultivation of fungi in liquid media
allow easy mycelial distribution in the flasks, ease in the
manipulation of the process parameters and enhanced pro-
duction of biomass under a limited time.!"”! Lignin-contain-
ing agro-industrial residues are widely used for economical
production of various ligninolytic enzymes. Lignin content
of the agro-industrial residues provides a suitable habitat for
the secretion of larger amount of these enzymes.“’“” Reuse
of these wastes, reduces the environmental problems arising
from their various modes of disposal!® Reports indicate
that due to low production costs and higher productivity,
the use of agro-industrial wastes in solid state fermentation
(SSF) for the production of enzymes has gained much
attention,!*!-4

All over the world, approximately 10,000 different types
of dyes and pigments are used for industrial purpose. It is
estimated that 800,000 tons of colorants are produced per
year, in which at least 15% of the dyestuff during processing
are discharged in industrial effluents.”**) These synthetic
dyes not only have adverse effects on environment, but they
are also genotoxic and carcinogenic.l*®) Use of microbial or
enzymatic systems for dye decolorization and degradation is
cost-effective and eco-friendly process, which could be an
alternative to chemical decomposition process.*”**! Use
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Impact of antibiotics as anthropogenic stressor for influencing
bacterial evolutionary process — A review
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Abstract. A large number of human induced stressors are affecting natural evolutionary process through altering ecosystems and bio-
diversity. Antibiotics are one of the most commonly excreted pollutants released in environment since last eight decades. Antibiotics
can alter genetic orientation of bacterial population and can exert selection pressure for emerging new taxon. In environments like
soil and water, antibiotics directly or indirectly may affect many aspects of natural systems like biogeochemical cycles, nitrifications
and decomposition process. All these may bring new selection pressure for bacteria not only in community or population level but

also in species level.

Key words: antibiotics, bacteria, evolution, population, community.

1. Introduction

Since industrial revolution human activities has had a great
impact on ecosystem and biodiversity of this planet. Di-
rectly or indirectly human is acting as one of the most
potential driving force that can modify ecosystems as well
as biodiversity resulting in vast evolutionary changes in
different species around us (Palumbi, 2001). As a hyper-
keystone species human dominates over a large number of
other keystone species and this hyper-dominance also cre-
ates different types of selection pressure on the other com-
ponent species of the existing biodiversity (Worm & Paine,
2016). Human activities are causing permanent changes in
ecosystems and creating new ecosystems called Anthropo-
genic Biomes or Anthromes (Ellis, 2011). Rapid evolution
has been observed in microbes to vertebrates (Dlugosch
& Parker, 2008) due to anthropogenic causes. Antibiotics
(Baquero & Blazquez, 1997), pesticides (Tabashnik, 1994)
and climate change (Parmesan, 2006) are the major anthro-
pogenic stressors that have potential responses to direct
evolutionary changes in various ways in different forms

of life. In this review I will try to draw a scenario how an-
thropogenic activities in the form of antibiotics exert evo-
lutionary pressure on microbial communities of different
ecosystems and force them to adapt in various selection
pressure. Antibiotics act as a potential ecological stress-
or in the environment that have the potentiality to alter
the structure and composition of microbial communities
through resistance expansion and ecological function dis-
turbances in the micro-habitat (Ding & He, 2010).

Antibiotics are used to manage various infectious dis-
eases caused by bacteria in humans, animals, livestock, and
aquacultures all over the world (Cycon et al., 2019). Al-
exander Fleming (in 1929) discovered penicillin that have
inhibitory effect on bacterial cell wall biosynthesis and
thus able to stop infectious pathogens like Staphylococcus
aureus. Antibiotics are used in large scale since last 80
years to treat a variety of infectious diseases of human and
animals. Antibiotics are also used in non-medical purpos-
es like Animal Husbandry and Aquaculture, Bee-keeping,
Horticulture, Food preservation, Alcohol production and
Boat and hull paint (Meek et al., 2015).



Environmental Pollution
Volume 290, 1 December 2021, 117953 w

ELSEVIER

Molybdenum and hydrogen sulfide
synergistically mitigate arsenic toxicity by
modulating defense system, nitrogen and
cysteine assimilation in faba bean (Vicia faba
L.) seedlings

Manzer H. Siddiqui® 8, &, Soud Alamri ®, Soumya Mukherjee ®, Abdullah A. Al-Amri %,
Qasi D. Alsubaie °, Bander M.A. Al-Mungedhi ®, Hayssam M. Ali %, Hazem M. Kalaji “ %,
Shah Fahad ©f, Vishnu D. Rajput 9, Om Prakash Narayan "

Show more v

+ Addto Mendeley < Share "3 Cite

https://doi.org/10.1016j.envpol.2021.117953 A Get rights and content A

Highlights

* Molybdenum (Mo) and hydrogen sulfide (H,S) synergistically mitigated
arsenic stress.

* Mo and H;S efficiently reduced overproduction of reactive oxygen species.

+ Exogenous Mo and H,S concomitantly regulated antioxidative defense
system.

* Mo and H,S modulated nitrogen and proline metabolism under arsenic
toxicity.

* Mo and H,S triggered cysteine and H,S biosynthesis in seedlings under
arsenic stress.
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Published: 07 November 2020

Volume 40, pages 2502-2514,(2021) Cite this article

Soumya Mukherjee & Satish C. Bhatla 9

91059 Accesses D 38 Citations Explore all metrics -
Abstract

Although melatonin has been reported to function as a stress signaling molecule, not much
information is available on the biochemical and molecular events associated with probable
melatonin-hydrogen sulfide crosstalk in plants. Present work provides evidence on the
role of melatonin in the modulation of H,S homoeostasis during NaCl stress in dark-grown
tomato (Solanum lycopersicum L. var. cherry) seedlings. NaCl stress (120 mM) inhibits
hypocotyl elongation, promotes primary root growth and enhances electrolytic leakage
from tomato seedlings. Treatment with H,S donor (100 pM; NaHS) tends to reverse these
effects, all the more so (additive effect) in the presence of melatonin. NaCl stress and
exogenous melatonin (30 pM) treatments modulate endogenous H,S accumulation and
positively upregulate the activity of L-cysteine desulfhydrase (L-DES; EC 4.4.1.15;
cytosolic). Melatonin has been observed to temporally modulate the activity of specific
isoforms of H,S biosynthesizing enzyme, L-DES in seedling cotyledons. Zymographic
analysis of L-DES isoforms in tomato seedling cotyledons has provided novel findings in
plant systern. Melatonin treatment decreases H,S accumulation in NaCl-stressed seedling
cotyledons which is accompanied by a contrasting increase in L-DES activity. Melatonin,
therefore, regulates endogenous H,S concentration in seedling cotyledons (NaCl treated),
thus indicating the role of H,S catabolism pathways in H,S homoeostasis. Present findings
thus reveal that exogenous melatonin modulates early H,S signaling in cotyledons of
tomato seedlings subjected to NaCl stress. Furthermore, exogenous melatonin and H,S in
combination (additive effect) ameliorate NaCl stress-induced growth changes in tomato

seedlings.
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ON D-HOMOTHETICALLY DEFORMED N{x)-CONTACT
METRIC MANIFOLDS

Tarak MANDAL'

Abstract

In the presemt paper, we have studied generadiosd weakly symmetne
amd generalized weakly Rocer symuetric O homothetically deformed N(x)
coutaect metric mwanifolds. Also wo have studied Riced solitons on deformed
N(xoomtact metric manifold and obtained soveral results I the maaifold
has generndized weakly symumetric and gencralizod weakly Ricei symnetric
restrctions  We have also proved that there does not exast 4 Riecd soliton
m a D-bomaothetically deformed N{g)contact metrie manifold. Finally, we
gve an exaanple.
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SOME RESULTS ON GENERALIZED (k, u)-SPACE
FORMS WITH RESPECT TO THE SEMI-SYMMETRIC
METRIC CONNECTION

TARAK MANDAL
(Received : 19 - 11 - 2019 ; Revised : 15 - 01 - 2021)

ABSTRACT. In the present paper, we have studied curvature tensor
of generalized (k,p)-space forms with respect to the semi-symmetric
metric connection. We have established a relation between conformal
curvature tensors of a generalized (k,p)-space form with respect to
the Levi-Civita connection and semi-symmetric metric connection and
construct the condition for which a generalized (k, pt)-space form with
respect to semi-symmetric metric connection to be {-conformally flat.
We have also derived the expression of Weyl projective curvature tensor
of a generalized (k, j1)-space form on the same metric connection. Also
we give an example.
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Development of a ‘SSQuUEE’ method for recovery
and preconcentration of pesticide from environmental
samples

Rajib Joarder

Abstract— A simple sensitive quick and easy and
efficient (SSQuEE) analytical techniue based on cloud
point extraction (CPE) has been developed for the
determination of different class of pesticides in soil and
water with High Performance Liquid Chromatography
separation and ultraviolet detection. The environmentally
friendliness surfactant like Triton X -100, compared to
Tween series of nonionic surfactant can -effectively
extract imidacloprid (insecticide), flusilazole (fungicide)
and atrazine (herbicide) at cloud point temperature at
67°C, 82°C and 62°C respectively. To reach the optimum
extraction efficiency, different experimental parameter
like surfactant concentration, salt type and its
concentration, equilibrium time & temperature, pH were
observed. At the optimum conditions linear regression
coefficient of the standard curves was grater than 0.9924.
The limit of detection of imidacloprid, flusilazole and
atrazineare are 0.10, 0.24, 0.15pgL"and recovery percent
are 99.71%, 88.1% and 89.74% respectively.

Index Terms— Pesticides, Environmental samples,
Surfactants, CPE, HPLC-UV-VIS.

I. INTRODUCTION

Humans are exposed to pesticides as a consequence of their
applications in farming as well as their persistence in different
environmental components viz air, water, soil and plant
system. The interaction of pesticide with environmental
factors may result in alteration of their physicochemical
properties. Trace amount of pesticides in water and soil
compartment together with residue analysis sometimes
become challenging in terms of compatibility with the
determination tool. To increase the production of vegetable
the application of agro chemicals for agriculture as well as for
plant protection and animal health has converted the problem
of environmental pollution into national and international
issues [1]. Sorption is one of the most important factors that
affects the fate of pesticides in the soil and determines their
distribution in the soil/water environment, which is widely
used to describe the process of a pesticide partitioning

between water solution and soil [2]. Imidacloprid
[1-(6-chloro-3-pyridylmethyl)
-Nnitroimidazolidin-2-ylidencamine], flusilazole

[1-((bis(4-fluorophenyl)methylsilyl)methyl)-1H-1,2.,4-triazol
¢], atrazine [1-Chloro-3- ethylamino-5- isopropylamino-
2.4.6-triazine] are systemic insecticide, fungicide and
herbicide respectively which were used with different mode

Rajib Joarder, Department of Chemistry, Jangipur College, Jangipur-742
223, Murshidabad, W.B., India.

of action. These pesticides were used as seed-dressing, soil
treatment and foliar treatment in different crops and
extensively used in agricultural areas. It is necessary to drawn
attention to the pesticides [3]. The transport; retention, mode
of action and transformation are more and more of a public
concern. This pesticide residue is highly persistent and can
survive many years in soils, waters, and organisms [4].
Migration of the pesticides into groundwater via soil layers
has therefore become one of the primary approaches leading
to the widespread contamination to ecosystems [5]. The
massive accumulation of pesticides in ecosystems not only
affects the quality of crops which are directly exposed to the
pesticides, but also serves as a food chain to pose a threat to
human health [6] .Thus far, the extraction and analysis of
pesticide residues have been established using liquid to liquid
[7]. solid-phase [8,9], single-drop micro extraction [10,11],
and hollow fiber-based liquid-phase micro extraction [12],
Dispersive liquid- liquid micro extraction [13] etc.

It is therefore of great importance to develop sensitive and
efficient analytical methods to detect pesticides from
multi-media. Several analytical methods have been reported
including gas chromatography [14], high performance liquid
chromatography [15] and capillary electrophoresis [16].
Now, Cloud point extraction (CPE) [17-18] is simple,
sensitive, quick, easy, efficient, environmental friendly route
using different surfactants which has hydrophobic in nature
[19]. In cloud point extraction is a process where at an
optimum temperature two distinet phases is separated like
surfactant-rice and an aqueous. [20]. Proper Surfactants can
form micelles and become turbid when heated to the
particular temperature. The organic solutes enclosed in the
micelles of surfactants and separate from the bulk, water
solvent. The cloud point extraction method is applied for the
determination of different organic and inorganic molecule or
ions [21, 22], polyeyclic aromatic hydrocarbons (PAHs) [23],
vitamins [24, 25], and estrogens [26] and proteins [27]. With
the use of nonionic surfactant cloud point extraction
procedure can be improved the enrichment of pesticides
residue in environmental sample like soil, water and vegetable
with the use of HPLC combined with ultraviolet-visible
spectrophotometer. There are many several factors affecting
on the CPE, like types and concentration of surfactant,
temperature, time of incubation, ionic strength and pH of the
solution.

II. EXPERIMENTAL
Reagent and materials
Imidacloprid (CAS no 138261-41-3), flusilazole (CAS no
85509-19-9) and atrazine (CAS no 1912-24-9) obtained from
sigma Aldrich (St Louis, MO, USA). Tween 20 (Cas no
9005-64-5, Merck Mumbai.), Tween 80 (Cas no 9005-65-6,
Merck Mumbai.) and Triton X-100 (batch no 005A-2602-13,

www.erpublication.org
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Some curves on three-dimensional
a-para-Kenmotsu manifolds

Ashis Mondal

Abstract. In the present paper, we study magnetic biharmonic and bi-
minimal curves on a three-dimensional a-para-Kenmotsu manifold. We
obtain necessary and sufficient conditions for biharmonicity and bimini-
mality of a non-null magnetic curve. Also we study the mean curvature
vector of a Legendre curve satisfying some recurrent conditions on a three-
dimensional a-para-Kenmotsu manifold.

M.S.C. 2010: 53C15, 53C25, 53C50.
Key words: Slant curves; Legendre curves; magnetic curves; biharmonic magnetic
curves; a-para-Kenmotsu manifold.

1 Introduction

The trajectories of charged particles moving on a Riemannian manifold (M, g) under
the action of a magnetic field F' is known as magnetic curves. In three dimensional
oriented Riemannian manifold (M3, g), a divergence free vector field defined as a
magnetic field. A closed 2-form F on M is called the magnetic field. The Lorentz
force of a magnetic field F' on (M, g) is a (1,1) tensor field @ is defined by

(1.1) 9(2(X),Y) = F(X,Y),

for any X, Y in x(M).
A regular curve v will be magnetic curve with F, if it satisfies the Lorentz equation
(also known as Newton’s equation)

(1.2) Vi = @(%),

where V is the Levi-Civita connection on g. When Lorentz forces vanishes, we have
V:4 = 0.If VF = 0, then a ma magnetic field is known as uniform. The magnetic
curves are of constant speed. Specially, unit speed curves are called normal magnetic
curves [10].

Let (M, g) and (N, k) be two (pseudo-) Riemannian manifolds and ¥ : (M, g) — (N, k)
a smooth map. The energy functional of ¥ is defined by E(¥) = 1 [, [d¥|?v,. Criti-
cal points of the energy functional are called harmonic maps and the Euler-Lagrange

DirrERENTIAL GEOMETRY - DYNAMICAL SYSTEMS, Vol.22, 2020, pp- 171-182.
(© Balkan Society of Geometers, Geometry Balkan Press 2020.
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Comparison of phytoplankton
community structure in two tropical
estuaries of East Coast of India

Chumki Chowdhury"
Department of Botany, Jangipur College, Jangipur, Murshidabad-742213, West Bengal, India

ABSTRACT

Dissolved nutrients concentrations in estuarine waters play important role in shaping phytoplankton community of
two Indian river estuaries. The first study site was Saptamukhi river estuary which is a part of Hooghly-Matla estuarine
system is located in the Indian Sundarban and second study site was Mahanadi estuary located in Orissa coast (adjacent
to industrial and coastal fishing zone). The Saptamukhi estuary received less anthropogenic waste compared to Mahanadi
estuary and the main source of nutrient is autochthonous due to huge litter from surrounding mangrove forest. Mahanadi
estuarine water received nutrients from industrial effluent and fishing waste. The Saptamukhi estuarine water had less
dissolved inorganic phosphorus concentration but huge dissolved inorganic nitrogen concentration. High dissolved silicate
concentration might encourage the diatom growth over other phytoplankton group here. In Mahanadi estuarine water, high
amount of dissolved inorganic phosphate coming from the phosphate industries supported the growth of Cyanophyceae,
Chlorophyceae and Dinophyceae. Chlorophycean genus Pediastrum bloom observed in the post-monsoon during this
study. In Saptamukhi Estuarine water, in spite of high phytoplankton population in post-monsoon season no individual
species reached bloom condition during the study period. In both the estuarine water Gross Primary Productivity was high
but the community respiration was higher. Monsoonal runoff from land considerably changed the community in both
estuarine water. Dissolve inorganic nitrogen and dissolved inorganic phosphate ratio played major role for the community

*Corresponding author:
Chumki Chowdhury;

E-mail: chowdhurychumki@
gmail.com

change of ph_\'top]ankton in two estuarine waters.

KEYWORDS: Phytoplankton; diatom; estuary; nutrients

INTRODUCTION

Phytoplankton, can be categorized as prokaryotic cyanobacteria
and eukaroytic algal groups, is responsible for primary production,
supporting food webs and play a central role in essential elements,
nutrient, and oxygen cycling in estuaries. They respond to changes
in different environmental conditions [1,2]. Eutrophication
or change in transparency of water column [3,4] alter the
structural characteristics of phytoplankton communities (i.c.,
diversity, richness, and dominant species groups) in estuaries
and coastal waters. Changes in essential nutrients concentrations
like nitrogen, phosphorus, silicate etc and the ratio of these
nutrients have great impacts on controlling phytoplankton species
diversity [5, 6]. In tropical estuaries like Mandovi-Zuari, [7] and
Cochin estuary [8] nitrogen limits primary productivity. High
anthropogenic Phosphorus inputs may also shift ecosystem
to N limited [9]. Study of phytoplankton community and
controlling factors responsible for changes in community can
give the researchers a clue about larger-scale, long-term changes
in ecosystem function, including shifts in nutrient cycles, food

webs, and fisheries [10]. Apart from elementary Carbon, Nitrogen
and Phosphorus are two very important elements for algal growth.
Phytoplankton growth flourishes when ratio of nutrients in the
ambient water is C: N: P = 166:20:1 [11]. According to the
modified Redfield ratio, the optimum dissolved nitrogen and
dissolved phosphorus ratio is 20 for phytoplankton but alteration
is quite common in this ratio throughout the world oceans and
other aquatic bodies due to changes in atmospheric deposition,
fertilizeruse, waste waters discharge and reduced or increased rate
of biologically controlled addition or removal of the nutrients [9].
In-spite of altered redfield ratio many of the phytoplankton species
are adapted to that water and form a compact community [12].
But the species composition of community can shift greatly
from place to place or time to time in a same place in response
to that change [13, 14, 15, 16, 17, 18]. So dissolved inorganic
nitrogen and dissolved inorganic phosphate ratio in the water
is expected to play a crucial role in phytoplankton growth and
community composition. Change in dissolved inorganic nitrogen
concentration led to shift of phytoplankton community from one
chain forming diatom species to another in the Harima-Nada,

changes were made.

Copyright: © The authors. This article is open access and licensed under the terms of the Creative Commons Attribution License (http://
creativecommons. orgflicenses/by/4.0/) which permits unrestricted, use, distribution and reproduction in any medium, or format for any purpose,
even commercdially provided the work is properly cited. Attribution — You must give appropriate credit, provide alink to the license, and indicate if
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ARTICLE INFO ABSTRACT
Article history: Possibly, the most general action in the background of isotropic
Received 31 July 2020 and homogeneous space-time has been considered to study the
Accepted 4 October 2020 quantum evolution of the early universe, apart from a cosmo-

Avallabie-online 10:Exctober:2020 logical constant. The hermiticity of the effective Hamiltonian

operator in the presence of curvature squared terms suggests
unitary time evolution of the quantum states, assuring conserva-
tion of probability. The oscillatory behaviour of the semi-classical
wavefunction around a de-Sitter solution signals that the theory
is classically allowed, and the universe enters an inflationary
regime just after Planck’s era. In view of a hierarchy of Hubble
flow parameters, and using a redefined effective potential, the
complicated classical field equations in the presence of sev-
eral coupling parameters, reduce to standard general-relativistic
equations with a single scalar field. As a result, inflation has
been studied without considering any additional flow parame-
ters. Inflationary parameters lie very much within the presently
available Planck’s data, and the model admits graceful exit from
inflation.

© 2020 Elsevier Inc. All rights reserved.

1. Introduction

In quantum mechanics, ‘unitarity’ is a restriction on the allowed evolution of quantum systems
that ensures the sum of probabilities of all possible outcomes of an event is always normalized
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Abstract

We study the quantum evolution of the early Universe, its semi-classical ana-
logue together with inflationary regime, in view of a generalized modified
theory of gravity. The action is built by supplementing the non-minimally cou-
pled scalar—tensor theory of gravity with scalar curvature squared term and a
Gauss—Bonnet-dilatonic coupled term. It is generalized, since all the parameters
are treated as arbitrary functions of the scalar field. Itis interesting to explore the
fact that instead of considering additional flow parameters, an effective potential
serves the purpose of finding inflationary parameters. The dilaton stabilization
issue appears here as a problem with reheating. Addition of a cosmological
constant term alleviates the problem, and inflation is effectively driven by the
vacuum energy density. Thus Gauss—Bonnet term might play a significant role
in describing late-time cosmic evolution.

Keywords: generalized action, early Universe, canonical quantization, inflation

(Some figures may appear in colour only in the online journal)

1. Introduction

It is well known fact that the ‘standard model of cosmology’ based on general theory of
relativity (GTR) explains a long evolution history of the Universe, right from the structure
formation, and the formation of CMBR (at a redshift z /= 3200) up to the recent decelerated
matter dominated era (at a redshift z ~ 1), once the seed of perturbations is assumed to exist.
Nevertheless, it has already been established that gauge-invariant divergences make GTR non-
renormalizable, and also that it can not quite accommodate observations in connection Snla
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ABSTRACT

The famous Italian Philosopher Giorgio Agamben had spoken about the state of exception.
The Covid-19 pandemic 1s such an extraordinary event. a health pandemic of exponential
proportion that has weakened democracies across the world and governments in many
countries have faced allegations of massive human rights violations. This paper focuses on
digital rights violations and how governments and media giants are clamping down dissent i
the virtual world m the name of confaming the virus. Free exchange of information has
become a luxury as governments across the nations throttle digital freedom of its citizens.
They are not deterred even 1n the face of widespread protests as they face legiimacy deficat.
The paper defines digital nights 1n the Information Age when digital space and cyber-security
are common parlance. Cases of arbatrary arrests, surveillance, phone tapping, privacy breaches
and other digital nghts violations are rampant as governments impose emergency legislation
and mternet shutdowns to curb political dissent. What does 1t say about the ubiquity of
territorial sovereignty of nation-states i post-pandemic world order? Can the violations of
digital rights jeopardize democracies n the long run? Will such societal shocks provoke

positive ways to reconsider common good and human nights? Is there any reason to remain
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Abstract

It is important to develop fundamental understanding on the utilization of inorganic nanoparticles (NPs) in health and envi-
ronment as their use in the agricultural food sector, medical applications, cosmetics, paints are growing rapidly. Agricultural
food sector is one of the major fields where these particles of less than 100 nm diameter are applied. This sector uses this
revolutionary technology for increased growth of crop; thus, its effect on human body not only need to be studied, but also
its effect on human beneficial gut flora that are in symbiosis relationship with human kind needs attention. Here, experiments
were conducted on one of the dominant beneficial human gut bacteria (spore-forming lactic acid Bacillus, Bacillus coagu-
lans) in presence of both titanium dioxide (TiO,) anatase nanoparticles (as this nanomaterial used mostly in plants among
metal-based nanomaterials) and zinc oxide (ZnO) NPs (as this nanomaterial used mostly in drugs as antimicrobial agent
to destroy harmful bacteria, nowadays also used as antiviral agent). ZnO NPs show toxicity at and above 1 mg/L, whereas
bacteria show more growth than control in presence of TiO, anatase NP at 1 mg/L in absence of light. TEM and SEM images
and results of enzyme assay revealed that NPs do not aggregate, they act on bacteria, but bacterial cell wall integrity behave
differently in presence of different NPs with high level of control on regulation of energy; hence, nanoparticle interaction
mechanism with bacteria is studied thoroughly.

Keywords Bacillus coagulans - Gut bacteria - Nanoparticles - Surface interaction - Cell wall integrity - Kinase activity -
ATP production

Introduction cosmetics, treatment and medical therapy (Mah et al. 2000;

Pantarotto et al. 2003; Weissleder et al. 1990; Souto and

With the advent of technology, engineered nanomaterials
with diameters < 100 nm found in different areas like medi-
cal imaging, disease diagnoses, drug delivery, gene therapy,
agri-food sector and others. Along with rapid emergence
of nanotechnology and increasing use of nanoparticles,
our society now demands detailed information on potential
health and environmental effects of most new technologies.
The stability and safety of various nanoparticles are (Chen
and Schluesener 2008) tested on live cells before use in
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Miiller 2008). This work intends to study the effect of nano-
particles (particularly those which are used in agri-food sec-
tor) on probiotic organism that is in symbiosis with human
kind.

Human gut is the natural habitat of huge number of
microbial species. Only intestine of an individual is the habi-
tats of 300-500 different species of bacteria among which
10'! or 10" bacterial cells/g of intestinal luminal contents
form a complex and dynamic ecosystem in large intestine
(Simon and Gorbach 1984; Borriello 1986). Besides diges-
tion and absorption, it produces huge numbers of antibody
than any other parts of the body (Helgeland and Brandtzaeg
2000) and its inhabitable microbial activity has major impact
upon development and functioning of intestinal immune sys-
tem. Thus, a balanced microbial ecosystem has a key role for
correct development of individuals’ immune system. Various
diseases are associated with disturbances in the intestinal
ecosystem (Bjorksten et al. 1999; Kalliomiiki et al. 2001;
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Silicon-induced postponement of leaf senescence is accompanied by B
modulation of antioxidative defense and ion homeostasis in mustard
(Brassica juncea) seedlings exposed to salinity and drought stress
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ARTICLEINFO ABSETRACT

Keywords: Soil salinity and drought stress (DS) are the massive problem for worldwide agriculture. Both siresses together

Premature leaf senescence become maore toxic to the plant growth and development. Silicon (5i) being the second most abundant element in

;T":':‘“ . the earth’s crust, exerts beneficial effects on plants under both stress and non-stress conditions. However, limited

Protease information is available to 5ubstan.rlaTe ﬂ_ae beneficial role of Si ]'.n delaying the premature leaf senescence and

Chiarophyll metabeiisn imparting tolerance of mustard (Brassica jumcen L) plants to salinity and DS. Therefore, the present study aimed

Profine metabolism to explore the role of S (source K 5105) in chlorophyll (Chl) biosynthesis, nutrients uptake, relative water
content (RWC), proline (Pro) metabolism, antioxidant system and delaying of premature leaf senescence in
mustard plants under sodium chloride (NaCl) and DS conditions. Results of this study show that exogenous 51
(1.7 mM) significantly delayed the salt plus DS-induced premature leaf senescence. This was further accompa-
nied by the enhanced nutrients accumulation and activity of chlorophyll metabolizing enzymes [#8-amino-
levulinie acid (4-ALA) dehydratase and porphobilinogen deaminase] and levels of &-ALA, and Chls g and b and
also by decreased the Chl degradation and Chl degrading enzymes (Chlorophyllase, Chl-degrading peroxidase,
pheophytinase) activity. Exogenous Si treatment induced redox homoeostasis in B juncea L plants, which is
evident by a reduced generation of reactive oxygen species (R0S) resulting due to suppressed activity of their
generating enzymes (glycolate oxidase and MADPH oxidase) and enhanced defence system. Furthermore,
application of 5i inhibited the activity of protease and triggered the activity of antioxidant enzymes (superoxide
dismutase, catalase, ascorbate peroxidase and glutathione reductase) and plasma membrane H™-ATPase activity.
In conclusion, all these results reveal that 51 could help in the modulation of Chl metabolism, redox hemostasis,
and the regulation of nuirients (nitrogen, phosphorus, 5i and potassium) uptake in the mustard plants that lead to
the postponement of premature leaf senescence under salinity plus DS.

1. Introduction 50% of all irrigated area, which delivers about 33% of the world's food
(Rengasamy, 20105 Coskun et al., 2016). Globally, also DS causes more
Waorldwide, both soil salinity and drought stress (DS) are enormous than 50% loss of an average yield of agricultural erops (Zlatev and F.O
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Crosstalk among hydrogen sulfide (H2S), nitric oxide (NO) and carbon S
monoxide (CO) in root-system development and its rhizosphere
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ARTICLE INFO ABSTRACT

Keywornds: Root development in higher plants is achieved by a precise i I ication which d cell
Ablotic stress fauinlhcprimaryunh’yuni: istem where the g H3S, NO and CO participate dynamically.
Auxin signaling the rh of these molecules with micrabial and soil metabolism alsa affects oot
Qup-anng::u dmlopmm NO regu.lns root growth and architecture in association with :eveﬂl other biomolecules like
recesearciup auxin indole-3-acetic acid (IAA), ethy ic acid (JA), strigok 1 and The CO-
Raizobiology ) diated signal hway in roots is clasely linked to the NO-mediated signal des. Interest.

ingly, HzS acts also as an upstream compuntminMAaMNO-medhwd crosstalk during root development.
Heme axygenase (HO) 1 generates CO and functions as a downstream companent in H,S-mediated adventitious
rooting and HzS-CO crosstalk. Likewise, reactive oxygen species (ROS), HzS and NO crosstalk are important

in the reg of root architecture. Deciphering these interactions will be a potential biotech-
nnlopnlmolwhxd\mald de benefits in crop 8 in soils, especially under adverse environmental
canditions. This review aims to provide a comprebensive update of the complex networks of these gaso.

of roots.

during the di

1. Overview of the root development

The development of the root system is essential for the proper plant
growth since allowing the uptake of water and the mineral nutrients

respectively (Benfey el al, 1993 Scheres et al, 1995). Arabidopsis
mutants with defects in the BYPASS1 (BPSI) gene reveal important
| of root develop mediated by auxin (Van Nocman et al,

*um) but independent of ABA and strigolactone signals (Van Norman

(Villosdon et al., 2014). Root development in higher plants is achieved and Sieburth, 2007). Ethylene has been suggested to play an important
by a precise i Hlul ication which d cell fate in mlelnlheciﬂ’emnuaumdepidemalceus Local and systemic
the primary embryoaic meristem. The innermost layer of root meri mech P the adaptive root development in
differentiates 1o produce endodermis and the surrounding layers divide nsponse 1o nutrient starvation and other abiotic stresses (Rowached
subsequently to produce cortex and epidermis. The quiescent center et al, 2010; Williams and Miller, 2001; Yang and Finnegan, 2010;
present at the basal part of ground meristem is a hub of potential stem Gar t al., 2018; Oldroyd and Leyser, 2020).

cells which later differentiate into different root layers (Motie et al.,
2019).

Plasmodesmata connections reveal that differentiating root cells are
mostly connected to their own tissue layer. The molecular signaling
events help in exerting asymmetric cell division thus resulting in zonal
differentiation of roots. SHORTROOT (SHR) and SCARECROW (SCR)
effectively function in the differentiation of cortex and endodermis

* Correspanding authar.
E-mail address: soumoblosiigmasl com (S. Mukherjee).

https://doi.org/10.1016/).plaphy 2020.08.020

In the mechanism of local and systemic response, the ARABIDOPSIS
NITRATE REGULATED 1 (ANR 1) functions as an important MADS box
transcription factor which coordinates, with auxin and soil nitrate
levels, the lateral root development (Gutlerrez et al,, 2009; Williams and
Miller, 2001; Asim et al., 2020). In a similar mechanism, phosphate
starvation regulates the expression of PHOSPHATE DEFICIENCY
RESPONSE 2 (PDR2) which in turn regul auxin-med:
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Abstract

Under conformal transformation, f(R) theory of gravity in Palatini formalizm leads to a Brans—Dicke type of scalar-tensor equivalent theory

with a wrong sign in the effective kinetic energy term. This means that the effective scalar acts as the dark energy and so late-time cosmic Vol. 35, No. 20

thich reveals the fact that the

acceleration in the matter-dominated era iz accountable. However, we unveil some aspects of Palatini formaliz

noticed that some

formalism iz not suitable to explain the cosmological evolution of the early universe with f(R) gravity alone. Additionally, it

Metrics
authors, in an attempt to explore Noether svmmetry of the theory changed the sign of the kinetic term and hence obtained the wrong answer.
Dawnloaded 15 times

Here, we make the correction and unmask a very interesting aspect of symmetry analysis. Mathematical inequivalence between Jordan's and

“Gitatians

Einstein’s frame in Palatini f(R) theory has also been revealed.
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Abstract

Einstein—Hilbert action is supplemented by the Gauss—Bonnet squared term, its phase-space structure

is constructed and camonical guan tion is performed. Resclution of a contradiction that emerges in

the process, requires the presence of other fields at least in the form of vacuum energy-density,

commonly known as the cosmological constant. This reveals the very importance of the presence of

other fields at least in the form of the cosmelogical constant, in the wvery early universe.
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LEGENDRE CURVES ON 3-DIMENSIONAL f-KENMOTSU
MANIFOLDS ADMITTING SCHOUTEN-VAN KAMPEN
CONNECTION

Ashis Mondal

(© 2020 by University of Nis, Serbia | Creative Commons Licence: CC BY-NC-ND
Abstract. In the present paper, biharmonic Legendre curves with respect to Schouten-
Van Kampen connection have been studied on three-dimensional f-Kenmotsu manifolds.
Locally ¢-symmetric Legendre curves on three-dimensional f-Kenmotsu manifolds with
respect to Schouten-Van Kampen Connection have been introduced. Also, slant curves
have been studied on three-dimensional f-Kenmotsu manifolds with respect to Schouten-
Van Kampen connection. Finally, we have constructed an example of a Legendre curve
in a 3-dimensional f-Kenmotsu manifold.

Keywords: Legendre curves; f-Kenmotsu manifold; Locally ¢-symmetric Legendre
curves; Schouten-Van Kampen connection; Slant curve.

1. Introduction

In the study of contact manifolds, Legendre curves play an important role, e.g., a
diffeomorphism of a contact manifold is a contact transformation if and only if it
maps Legendre curves to Legendre curves. Legendre curves on contact manifolds
have been studied by C. Baikoussis and D. E. Blair in the paper [2]. Originally, the
notion of Legendre curve was defined for curves in a contact three-manifolds with
the help of a contact form. This notion of Legendre curves can be also extended to
almost contact manifolds [22]. Curves satisfying the properties of Legendre curves
in almost contact metric manifolds are known as almost contact curves [5]. In
[16], A. Sarkar, S. K. Hui and M. Sen have studied Legendre curves on three di-
mensional trans-Saskian manifold. J. Welyzcko [22], studied Legendre curves on a
three-dimensional trans-Sasakian manifolds with respect to Levi-Civita connections.
In [5], the authors have introduced a 1-parameter family of linear connections on
three-dimensional almost contact metric manifolds to study biharmonic curves on
almost contact manifolds. The author has studied some curves on three-dimensional

Received January 21, 2018; accepted May 03, 2020
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ABSTRACT

In Lhis article
Meurctransmitters (NTs) such a5 acetylcholing, biogenic amines (dopamine, noradrenaline, adrenaling,

ABSTRACT histamine). indoleamines [melatonin (MEL) & serotorin (SERI] have been found not only in mammalians.

—— but alzo in diverse [wing organizmes-microorganizmes to plants. Theze MTs nave emerged a= potential
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signalimg molecules in the last decade of investigations in various plant systems. WTs have been found o

:.-’::::smar play impartant roles in plant life induding-organogenesis, flow £ ion permeability, photosynthesis,

PEUNOTTANSICiers circadian rhythmn, reproduction, fruft ripening, photomorphogenssis, adaptation to environmental changes. -

acchyichaline This review will provide an overview of recent advancements on the physiological and molecular
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signaling and mechanism of NTs in plants. Moreover, melecular crosstalk of SER and MEL with various biomo
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"'dclfJ'“’ been conserved throughout living kingdoms. Mammals and plants share some similar chemical compounds
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GAEA action in and mediate cell function and translate these signals e sunive and communicate. Earlier reports
Flars B

BITr sk e

e mmtbne e = mmle o s emlami e e =l mmeln e dne e el e s e i s e e m e



GO
VT. OF INDIA- RNI NO. UPBIL/2014/56766 ISSN 2348-2397

UGC Approved Care Listed Journal

Q L
Snodh Sarita

An International Multidisciplinary Quarterly
Bilingual Peer Reviewed Refereed Research Journal

e Vol.7 .
| Issue 27 e July to September 2020

gditor in Chief

Dr. Vinay Kumar Sharm | SAaNCHar

D. Litt. - Gold Medalist Educational & Research Foundation




July-September, 20501
Vol. 7, Issue 27
Page Nos. 140.144
AN INTERNATIONAL BILINGUAL PEER REVIEWED REFEREED RESEARCH JOURNAL

SHATTERED HOMELANDS : DIASPORA, PARTITION,
AND THE QUEST FOR BELONGING

ISSN - 2348-2397 N\

APPROVED UGC CARE -
Snodh Sarita

(X Tarun Manda*

—

| . ] ABSTRACT | SRRBT s e |

The research and attention paid to diasporas has grown in recent years. Despite the diversity and breadth of
diasporic communities' pursuits, “the diaspora” remains a focal point for academics, social movements, and natiopa]
governments interested in transnational practices, especially as they pertain to the movement of global capital and
cultural and political ideologies. How may the experiences of diasporas provide light on questions of national identity,
citizenship, and community, as well as the nature of the nation-state? How can people whose conception of a
“homeland” defies easy categorization by census or map affect our understanding of borders and boundaries? By
analyzing and cribquing the concept of the “refugee diaspora,” this article aims to investigate these concerns. Firsy, [
will look at how the term “diasporas™ has evolved through time to encompass many types of migration, both voluntary
and involuntary. In this article, [ will examine the “refugee diasporic” experience through the lens of the conflicts that
arise from i1ssues of nationality, identity, and place. My investigation into these matters is based on a particular ustorical
event—the 1947 British Partition of India—and the vaned diasporas of East Bengali refugees that emerged during this
time. This case study illustrates how gender, religion, class, caste, and ethnicity all play a role in shaping diasporic
groups' stories and imaginations, rather than how easy 1t is to generalize about them as cohesive communities. Partiion
and East Bengali refugees' legacies, including the continuing contestation over “home,” are discussed in the paper’s last
section, which examines these 1ssues within India and beyond the worldwide Bengali diaspora.

Keywords : Diaspora, Home, Nation-State, Partition, [dentity.

These nuances highlight the significance of
avoiding equating the yearning for “home™ and “place”
among the exiles with an innate bond to the nation-state.
The historical record unequivocally proves that
diasporas, whether its “victim” or “refugee,” predate the
contemporary, post-Treaty of Westphalia concept of the
nation-state. Moving across borders or losing one's
nationality does not seem to be the source of a strong
sense of belonging to a certain location. Forced relocation
from one's home country is the natural starting point for
the creation of refugees, especially in this day and age
when many view nation states as the pinnacle of
communal identity and where their continued existence
seems assured. According to Benedict Anderson, the

** Assistant Professor - Department of English, Jangipur College

concept of the nation-state has been successful because it
has allowed people to (1) channel their suppressed
“nationalist” feelings into a coherent political framework
and (2) use this framework to legitimize the use of force
against other nations. This has allowed them to exert
control over their history, demographics, and geography.
According to Anderson, the “map, the census and the
museum” have been very useful in a global system of
nation-states for controlling population flows, cultural
recollections, and geographical borders

This is not to downplay the significance of the counuj- A
number of refugee diasporas, including those of the Sikh,
Kurdish, and Sri Lankan Tamil communities, have
expressed the desire for a homeland of their OWT, rather
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Abstract: The latest released data from Planck in 2018 put up tighter constraints on inflationary
parameters. In the present article, the in-built symmetry of the non-minimally coupled scalar-tensor
theory of gravity is used to fix the coupling parameter, the functional Brans-Dicke parameter, and the
potential of the theory. Itis found that all the three different power-law potentials and one exponential
pass these constraints comfortably, and also gracefully exit from inflation.

1. Introduction

The standard (FLRW) model of cosmology based on the basic assumption of homogeneity and
isotropy, known as the ‘cosmological principle’, has successfully been able to explain several very
important issues in connection with the evolution of the universe. First of all, it predicts the observed
expansion of the universe being supported by the Hubble’s law. It also postulates the existence of
cosmic microwave background radiation (CMBR), formed since recombination when the electrons
combined to form atoms, allowing photons to free stream, with extreme precession, being verified by
Penzias and Wilson for the first time [1]. It further predicts with absolute precession the abundance of
the light atomic nuclei (4—{}9 ~ 0.25, ZT? ~ 1073, %9 ~107%, %‘;—r‘ ~ 107, by mass and not by number)
observed in the present universe [2-4]. Finally, assuming the presence of the seeds of perturbation
in the early universe, it can explain the observed present structure of the universe. Despite such
tremendous success, the model inevitably suffers from a plethora of pathologies. The problems at a
glance are the following [5,6].

1. ‘The singularity problem’: Extrapolating the FLRW solutions back in time one encounters
an unavoidable singularity, since all the physical parameters viz. the energy density (p),
the thermodynamic pressure (p), the Ricci scalar (R), the Kretschmann scalar (R“/SWR“F;'YJ) etc. diverge.

2a. ‘The flatness problem”: The model does not provide any explanation to the observed value of
the density parameter () ~ 1, which depicts that the universe is spatially flat.

2b. ‘The horizon problem”: It also can not provide any reason to the observed tremendous isotropy
of the CMBR being split in 1.4 x 10* patches of the sky, that were never causally connected before
emission of the CMBR.

2c. “The structure formation problem’: It does not also provide any clue to the seeds of perturbation
responsible for the structure formation.

3. ‘The dark energy problem”: Finally, the standard FLRW model does not fit the redshift versus
luminosity-distance curve plotted in view of the observed SN1a (Supernova type a) data.

In connection with the first problem, viz. the so called ‘Big-Bang singularity’, and also to
understand the underlying physics of ‘Black-Hole’ being associated with Schwarzschild singularity,
it has been realized long ago that ‘General Theory of Relativity’ (GTR) must have to be replaced
by a quantum theory of gravity when and where gravity is strong enough. However, GTR is not
renormalizable and a renormalized theory requires to include higher-order curvature invariant terms in
the gravitational action [7]. Despite serious and intense research over several decades and formulation
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Abstract

Search for economic survival is one of the greatest ch
contemporary capitalist societies. It entails people to mo
place to another thus creating the unavoidable problem
labour force. A key feature of human history is movement of people
from one place to another. Migration has become a major area of sogjal
science enquiry in recent decades, recognized as associated with
widespread societal transformation and economic development. Recent
empirical work has presented a very different picture, making clear
that, in practice, childhood is envisioned, structured and experienced in
divergent ways across the globe. Child migration is especially common
in rural areas with low or declining productivity and limited employment
opportunities. Theorization of independent child migration is a life
transition event.

In fact they migrate in search of improved livelihood and better
employment apart from other reasons. However migration literature is
either emphatic on optimism or pessimism when it comes to people on
the move. But the narratives on migration should be analytical and
much more layered while detecting its causality with various factors.
Notwithstanding the negative and positive debates on migration, it cannot
be denied that migration is a reality both within and across countries
and is characterized by order and disorder, will and coercion, welcoming
and rejection, in measures.

allenges of
ve from one

of transient
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Abstract

A pyridylhydrazone incorporating an anthracene moiety, designated as HLA™, has been synthesized in order to examine
its coordination behaviour towards rhodium(I1I). The complex [RhLA™(PPh;),CL,], incorporating a four-membered metal-
lacycle, has been isolated and authenticated by a single-crystal X-ray diffraction study. The complex shows interesting redox
and optoelectronic properties, and to better understand these, theoretical investigations have been performed using density
functional theory (DFT) and time-dependent DFT. The visible excitation for the complex arises from primarily mixed singlet-

manifold 'ILCT and 'LLCT transitions.

Introduction

Hydrazones are important building blocks in synthetic
organic chemistry owing to their easy availability and ver-
satile reactivity [1, 2]. They have been extensively applied
for the synthesis of molecular switches, metallo-assemblies
and sensors [3, 4], decoration of nanoparticles [5, 6], syn-
theses of alicycles and heterocycles [7], and derivatization
of carbohydrates for mass spectrometric analysis [8]. Other
aspects and applications of hydrazones that have previously
been reviewed include their biological activities [9] and
their utility as valuable synthetic intermediates [1, 10-12].
It has been recently reported that the hydrazone N-N bond
operates as a key activating unit and plays a crucial role as
a Lewis base that acts as a directing group (DG) towards
rhodium-catalysed C—H activation reactions [13—15]. It has

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s11243-018-00300-4) contains
supplementary material, which is available to authorized users.
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been further authenticated that during the course of such
catalytic reactions, Rh(III) is chelated by the N-atoms of the
hydrazone moiety [13].

In the present work, we have undertaken the synthesis of
a pyridylhydrazone incorporating the polycyclic aromatic
hydrocarbon (PAH), anthracene, HLA™ (Scheme 1), start-
ing from 2-hydrazinopyridine. The rhodium(III) complex
of HLA™ has been synthesized. We found that the ligand is
luminescent, and so is its complex. The complex has been
characterized by its X-ray crystal structure, which shows
the formation of a typical four-membered metallacycle upon
coordination. An interesting feature of this complex is that
the ligand can behave as an electron donor and this has been
substantiated from the nature of the redox orbitals.

Experimental
Materials and methods

2-Hydrazinopyridine was obtained from TCI Chemicals
(India) and 9-anthranaldehyde was procured from Alfa
Aesar. Triphenylphosphine was purchased from Sigma-
Aldrich. Rhodium trichloride salt was purchased from
Arora-Matthey. All solvents and other chemicals were
utilized as received, without further purification. UV-Vis
spectra were recorded on a PerkinElmer LAMBDA 25
spectrophotometer. 'HNMR spectra were recorded on
a Bruker FT instrument for complex 1 and a 600-MHz

@ Springer
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Ahstract

Im terms of scientific nomenclatore, water is considered asa lole envar: i o
However, in economic perspective this may be viewed differently. Economists always think of the
demand for and sopply of a prodocts here it is water resouroe. Water does have regeneration and
recycling process 2 like other natural resources. But, if we consider the case of ground water then the
over-explodaton of it with the adwent of technological break though afier the green revoluton penicd
and with the rigorons implementation of land redistn istire programmes m India, groend water becanse
of 1is nonesxciodable property confromted with the ‘fres use® and ‘free riding' problems leading fo
market tailure. This is referred as “Tragedy of Commons'. That is the reason for which ground water has
mmmmmhuumm gmund'lnju'-ld.lpl.-lhk
resource and has o be caretfolly wilized o bl for our fuhore
generatons.

Erywords:Groundwater, Gresn Revalution, Land Reforms, Market fadire, Steady-state.

L Introduction:

Ground water is a valmable quft of mothersnatmre. The survival of entine flora and famma is
dependent on s existence. Henoe, the issie of management of gromnd water 1= a matier of serowss
concern for the ecologists, secal scientists, policy makers and of course for the common people. In
agriculure, ground water management is an important isse. This is even more pertinent for deneloping
couniry Hice India in which agmeuthore s still very moch dependent on the vagares of nahre. Thos, in
Indiz- where agricoliural produce is still vuinerable especally for the small and marginal farmers who
has limited acoess o the water maricet= appropriate pobicy prescription for the effirient nse of groond
waier resouros s of extreme Impomance.

HResources could be classified inio three categones: Depletable resources, Benewable resources
and Expendable resources. They are differentiated in terms of time scale of adjostment processes. A1l
resources are depletable; ot #'s the renewable resources which adjust mone rapidly for self-renewing.
Ground water is primarily a renewable resource, nis stock is depleted in every moment and is also
being renewed within conrse of ome by rairwater and snow melting into groand waler or fimid
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Quality of Schooling and Girls” Educational
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Abstract:

Quality of schooling is an essential mput for girl’s educational afainment in any parts of workd.
Cuality of schooling is a holistic approach that incorporates a bost of dimensions. namely- school
infrasmachure, availabiliy of teachers m school and a good mmber of soci econemnc factors that aften
debar students particularly the gils o access mstitofiomal education School mfastructure is also
composed of mamy mpuis. Hee- whether the schoel bas pacce building. whether it bas adequate class
ropms and also class rooms I pood condition, whether the school has bomdary wall whether the
school bas proper sanitation facility- issoe that is partionlarty sipnificant for the girl sadenis. The sodo
economic conditiors mchde the teracy sams of the families for prls. econommc stans of families,
migration of immieration staus of frther, progumiry of school fom the village and importamily. the
hmasabold respomsibilities for the girls. In the past few years or so. Wast Bengal was not m the front line
to render good quality of schooling among states of India. However. presently. with the advent of pro
gender policies m education by the centre and state, positive change of parental approach toward girl™s
education and most significantly, the encrmous zeal of the Firls to artain and accomplish the mstiurional
education has proved io be a big push o the extent of educational attamment fior girl’s m West Bengal.

Keywords: Schoolng, Girl's education, West Bengal.

L Imtroduction:

Cuality of schooling is an important endopenows varable m the literacy campaign for the girls in
India. Attendanre as well as dropout of stodents particalarty girks in schools is larpely determined by the
qualiry of schooling. It has greater mfluence over the paremtal decikioD regarding their childrens
schooling. (muality of schooling depemds om bost of factors. Hke- school mildme potable water
availability, sanifation facilities- mputs that resemble with the schoel inffastochore md averape mmber
of shadents per teacher etc. By and large, i is true that all schools don™t bave equal qualiy of schooling.
There may be mier-regicnal variation of variation within a certain locality. If the quality of a school is
better than other schools then parents are coavinced o send them m such schooks even if it is located in
relatively distant areas. This issue has greater siznificance for the girl's smdents. In order to puaranies the
equitable qualiy education i conforméty o the Susmmable Development Goals (SDNG) 2030°, & has
become a compulsion for the policy makers. union md state govemments in India to ensore sustainable
qualiry of schooling. In the previous Millenmium Development Goals (MDG) n UNDP the mandate mas

! Smazizable Devalopmea: Goals-
(oal 4: Ensre inchesne and squinbls qoalsy sdumaion and promote Hifslong lsarming oppartumities for all:
Geal 5: Ackiovs gendar equaliny and sexporrer all vromsm amd girls (Sounos: beputfererr andpoong).

IJRARTS.I2485 | International JOUMal of ReBsarch and Analylical Reviews |IRAR) www |JTar org | 250



22018 JETIR May 2018, Volums & kous § werw Jetir.org (HBEN-2148-81
Equity in Education: A Comparative Study
-Dir Wamdimi Chakrabonry. Asst. Professer, Deparmment of Economics, Jareipur College, faneipur, West
Bengzal

Abstracr: Cazre and gender aiwe)s remain a5 key concerns of social scismees in Budia that contimues fa
he relevemr evem roday. In amcenr mmer, the Fadic cuinre which represemrad Brahmame hegemony

reinbreed subjugmion of the ancienr ubmirarm: fike mudres amd women. i colomial India, the sducarion
Iysram was de-Sanzkrinzed bur the access to advcanon remained a5 a ofsranr drsam ro fese nig gﬁlh]:':.
The comcapr off mciusiviyy i inrrodvcad onfy i nimenes with DPEP programme (199) and Sarva Miksha
Abhiyem (2000 thar calls for imnver salzanon of primary edwcanion by incraasing envalmeny, rarantion o
arendmce. This paper miad 1o amalize how far there programme: imprave the posinon of margmalized
peapie in Indum educarion pystem. Simpls crosr sacnomal nebles amd dingrames with rgferance period of
200011 is reeem for dizensian. the smudy 7 mosdy dEncripiive in manmTe.

Kby words: education. caste, pender, enrolment. dropout.

L Iniroduction:
Education is a instrument of socialization and is copsidered a5 a porerfil caabyiic agent for secial change
and empoerment. The indian edication system is amone the largest in the world vhere nearly one foorth
of its population is engased In direct laarning . One of the  flav o this vast soroomre relates
i the lack of inclosnaty which means accessihiliy of education amens different segment of the
comemmity. One of the impertant barriars towards inchisivity is the caste affiliation of a person. Caste is
mdﬂuhﬂrmmdmmmmhﬂmummmmm
mﬁapﬂmmamﬁ!ﬁshm.}hmumelb&ﬁmmemmprmrm
faken by Indiam social policy makers to eradicate this mequality, Eeepimg mgrmeufdmm.
mf:&mmwmmmwmmmﬂpmmm advanrement of amy
socially and edocatiomally backmarnd class of citizen. In pursmece of these consrirononal provisioss. a
series of measumes have been faken hoth by the cenfral zevermment and the state povernment to spread
edncation and Bteracy amons the Scheduled Castes (5C) and Scheduled Tribes (5T) and other marginalized
eroups that inclnde elaborate provisions of pre-meqic and porst-metric scholarships. abolition of user foes,
Tesamvation of seats in schools and tecimical and professional msgnsticns. establichrment
af hostals and Ashrm schoals for the children of Castes and Schednled Tribes. Mast of these
proprammes enphasized supply led imvestments whereas fimancial assistance is considered as a weapon to
Troost demand . Sarva Shiksha A bhiyan (S5A) is perhaps the most important of soch measures. Even though
the primary objectve of it is fo provide usafisl and quality edoration for all children in the elementary
levels e, inthe & o 14 vears 20100 Bud iix secondary aim is io make m:s.ocu].mgmal
mmmﬂﬂtbmﬂp?mdﬁew:mmﬁfmmﬂﬂm
programme. This paper iried to anahyze fo what extent this pelicy prescoipton affects educaton stamment
af marpmalized commmmities.
I  Objectve of the study:
To examine extent of mequality in educational perfimance of schednle caste and schedule mbe population
of India after the initiation of 554

II.  Liferafure review:
Porter (1065) points out aducation as asocial capabiliry in gefting opportmities but there may exdst some
featmes that suppress the people through social categorization like caste. ethmicity and religions by
domimant group. Pal (7016). m his stady of nzanmadi workers observed that the dafi children (lomer
caste children who vere madinmally “meochables ™) are made to s@and or sit separately with their plates
from upper casie students. Hoff and Pandary (2012) foumd that poblicly Tevealing caste idenfity that
induced isolation impairs the ability o leam md may lead to drop out ar low scoring educational
The caste smatfication of education is more profound when Tomen are considered. 5C and
5T girls are the worst off in terms of most edocatiosal ouicome mdicaiors (Pandey, 1990; Raju. 1991).
According T3% of SC women, 797 of 5T women e illiterate. The
ﬁwﬂmahnimmmﬁm%mﬂ“ and 43.3% respectively. Discriminaton could dmﬁum
within the schooling system e.g. im the form of hostile teacher’s attitudes towards children belonging o
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Abstract

Similar to animal systems, plants have been suggested to possess both positive and antagonistic interactions be-
tween nitric oxide (NO) and melatonin. This review summarizes the current understanding of NO-melatonin crosstalk
in plants with regard to redox homoeostasis, regulation of gene expression, and developmental changes. It also ad-
dresses the possible role of N-nitrosomelatonin (NOmela), which is likely to be associated with redox signaling and
long-distance communication. Localization and quantification of NOmela are expected to add new insights into its
precise role in plants. Methodological advances in imaging, isolation, and quantification of such a transient molecule
require further attention. The quest for the biolegical role of NOmela in plants should lure physiologists to pursue in-

vestigations to obtain solid experimental evidence.

Keywords: Abiofic stress, malatonin, nitric cxide, N-nitrozomelatonn (NOmela), reactive nitrogen species, redox signaling.

Introduction

Pecent mwveshigations have deciphered the umique role of nitric
oade (NO)=melatonin crosstalk m regulanng redox homoeo-
stasis in cells (Tunanski e al 2000; Kirsch and de Groor, 2005;
Berchner-Plannschmide er al., 2008; Singh e al., 2006). The
redox moles of MO and melatonin have long been invesngated
in animal systems (Beckman et al, 19%(0; Kirsch and de Groot,
2005; Kopezak et al., 2007), and recent investigations have pro-
vided new msights mto their mteraction in plant systems (Kaur
and Bhatla, 2016; Arora and Bhata, 2007; Muokhenee, 2018).
What appears interesting to physiologises is the ability of spe-
cres of NO to mitrosate melatonin (a oryptophan derivative) at
the nitrogen atom of the indole moiery (Kirsch and de Groot,
2002; Williams, 2004). The nitrosared form of phytomelaconin,
AN-mitrosomelatonin (NOmela), 5 a unique signaling molecule
likely to function m redox homeostasis in plants (Singh er al.,
2016). MO is able to funcron as a unigue signaling molecule as it

possesses properties such as hagh diffusibilicy across cell walls and
plasma membrane, a short half-life (<15 s), and a varnable in pieo
concentration (Moncada ef al, 1991; Delledonne et al, 1998).
According to Rubbo er al. (1996), NO has both pro-ceadant and
antooadant roles in i funcion as a free radical speaes. These
dual roles are primarily regulaced by it concentradon and thar of
various other free radical species formed during cxidative stress.
MO has been established as a goeous free radical in plants widh
various effects on plant growth, fowering, morphogenesis, and
ondidative stress management (Saddiqui er al, 2001; Manai ef al,
2014; Mostofa e al., 2015). Nitrate reductase (MR; EC 1.7.99.4)
appears to be the primary engyme associated with NO produc-
ton i plant cells (Dean and Harper, 1988; Rockel er al., 2002),
but investigations mn the past decade have reported the presence
in plants of putative nitric oxade synthase (NOS; EC 1L14.13.39)
activity (Barroso er al., 1999; del Rio er al. 2004).

Abbweviations: NO: nitrie axide; NOmela: N-nitrosomelatoning ANS: reactive nilrogen species; ROS: reactive ooygen species.
© The Autheris) 2018, Pulblished by Oxford Uriversity Press on behall of the Society tor Experimental Biology. All ights resenved,
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“You are lying on your pyre, child, burning for life”
The Existentialist Dramaturgies of Badal Sircar, Girish
Karnad, Mohan Rakesh and Mahesh Elkunchwar

Basudeb Chakrabarti

Abstract Bl Indian theatre, particularly in the 1960s, witnessed dramatic idioms
derived from the Western influence and reinterpretations of indigenous traditions
known as the “roots movement” (Meel 1) as theatre strove to arrive ata “creative
alliance” which would “enrich the pan-Indian modern theatre” (Banerjee,
“Towards a Multi-cultural Indian Theatre?” 8). And since, in the Indian cultural
forms, the issue of modernity remains “inseparable” from the transformations
brought about by Western influences, “subject position” in the “cultural
systems” of the nation displays an “ambidexterity” of neither belonging
exclusively to “a subaltern” nor to “a dominant culture” yet partaking to both
“with equal effectiveness” (Dharwadker, “The Critique of Western Modernity
in Post-Independent India” 56). Badal Sircar, Girish Kanrad, Mohan Rakesh
and Mahesh Elkunchwar emerged into the domain of Indian theatre in the
1960s encountering a nation beset with external aggressions, economic downslide,
food scarcity, industrial recession, retrenchment and political nepotism.
Responding to the swamping disillusionment in all spheres of life, these
dramatists, at least in the earliest part of their careers, exteriorized man’s “inner
sense of dissonance and dislocation” on the stage drawing impetus from the
philosophy of existentialism vis-a-vis the writings of Heidegger, Sartre and
Camus and the absurdist plays of Beckett, lonesco, Adamov and Genet (Marker
and Innes x). This present paper attempts to re-read Sircar’s Evam Indrajit
(1965), Kanrad’s Yayati (1960), Rakesh’s Halfway House (1968) to illustrate
how the tenets and tangents of existentialism suffused these dramatists in their
bid to negotiate the angst that loomed large over the nation and also how, even
after fifty-four years of Independence, such an ideological orientation has
remained validated in Elkunchwar’s Sonata (2002).

Keywords: existentialism, alienation, responsibility, choice

In India, as Sumanta Banerjee observes, in “the 1950-60 period” there was considerable
excitement over the “theories of Existentialism of Sartre and Camus” as “the Theatre
of the Absurd ... arrived and the plays of Beckett, lonesco, Adamov and Genet ...
reached the bookstalls” (qtd. in Katyal 30). Indian response to the European precept
of subjectivizing reality as in Beckett, lonesco and others emerged in Girish
Karnad’sYayati (1961), Badal Sircar’s Evam Indrajit (1963), Mohit Chattopadhyay’s
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Scalar- tensor theory of gravity with non-minimal coupling is a fairly good candidate for

dark energy, required to explain late- time cosmic evolution. Here we study the very early

stage of evolution of the universe with a modified version of the theory, which includes

scalar curvature squared term. One of the key aspects of the present study is that, the

quantum dynamics of the action under consideration ends up generically with de Sitter

About this article

expansion under semiclassical approximation, rather than power-law. This justifies the

anzlysis of inflationary regime with de- Sitter expansion. The other key aspect is that, Advertisement

while studying gravitational perturbation, the perturbed generalized scalar field equation Cellulas PN
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The canonical formulation of higher-order theories of gravity can only be accomplished by introducing
additionsl degrees of freedom. namely, the extrinsic curvature tensor K,,. Consequently, to match
Cauchy data with the boundary data, terms in 3ddition 10 the three-space metric hy, must 3ls0 be fed
at the boundary. While in the Ostrogradsky, Dirac, and Horowitz formalisms the extnnsic curvature
tensor is kept fixed 3t the boundary, 3 modified Horowitz formalism fixes the Ricci scalar Rinstead. It
has been taken for granted that the Hamiltonian structures corresponding to all of the formalisms with
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squared term—the Hamiltonian obtained foliowing the modified Horowitz formalism is found to be
different from the others, and is not refsted under canonical transformation. Further, it has also been
demonstratad that only the modified Horowitz' formalism can preduce 3 viable quantum description of
the theory, since  only admits 3 classical analogue under an approgriats semiclassical approximation
Thus, foing the Ricci scalar R 3t the boundary appears to be 3 fundamental issue for 3 canonical
formulation of higher-order theories of gravity.
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Abstract

Different routes towards canonical formulation of a classical theory result in different
canonically equivalent Hamiltonians, while their quantum counterparts are related
through appropriate unitary transformation. However, for higher-order theory of gravity
although two Hamiltonians emerging from the same action differing by total derivative
terms are related through canonical transformation, the difference transpires while
attempting canonical quantization, which is predominant in non-minimally coupled
higher-order theory of gravity. We follow Dirac’s constraint analysis to formulate phase-
space structures, in the presence {case-l) and absence {case-1I) of total derivative terms.
While the coupling parameter plays no significant role as such for case-l, guantization
depends on its form explicitly in case-Il, and as a result unitary transformation relating
the two is not unigue. We also find certain mathematical inconsistencies in case-1, for
modified Gauss-Bonnet-Dilatonic coupled action, in particular. Thus, we conclude that
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ABSTRACT

Stote is one of the significont predetermined foctors in the
context of women empowerment. Toking other parameters constant, l.l
this foctor afone hos the copodty to dedde the fote of her women lﬂ

dtizens both in progressive or regressive manner Nke Turkey io Komal
Fosho regime or the modern Soudi or Mom in conservative regime.
However, the constitution of indio neither discriminate its womenfolk on
any grounds of low (if there is some positive discrimination Ake
reservation of seots for wamen in panch ) nor &

any differentiating proctices in the nome of trodition or else but the
stovistics reflecting the stotus of women & alorming and we are far
mmwmmdnmmdwmmpmmmmmmw

inclusive, porticularly in the context of gender. Hi has been changing gr lly over time
wmmmwmummmnmammnmm
programmes ond Against this backdrog, this study secks to 9 g process
of women inter nmmrmdy /) the mm

mwmnmmmpmmmmmmmmmmm

KEYWORDS : Gendey, State, Gowernment Policles.

L INTRODUCTION:
Indian Planning C started op ng on the 1st of April, 1550 to assess the need of the
country for human capital and | and to plans for their balanced and

effective utiization. The first plan commenced in mSl“mmeauﬂndﬂmmnM
year plan expressed dearly the long term objectives or goals of i

. full i the of Mwmamammsm

d of ' under pi day conditions are not really so many different ideas but a
Mudrﬂmmmmmmvmwz.lstﬂwuvnanl.mwmm
bj "Rural | ' always as the key agenda of Indian planning. The ultimate
bj of rural devel were the of poverty and imgroving the quality of the masses. in

msumdmmmh.mmwhmGMUmnmmmnw
will try to locate the changes in the status of women in mainstream programmes over time.

1. GENDER AND STATE:

In 2 developing country, which is trying to raise the average standard of living of the women citizens
along with thelr male parn, the state ily has to play a big role. Well-designed policies have
the capadty to upshot more bk of ities and hinder
of inequality particularly in the context of gender. Mmrn:ﬁ&-nqn,&mpnlnsmdﬂnm
challenges. One of the major challenges of government policies in India is the of chronic |
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Abstract: Und ding the mechanisms of sodium (Na*) mflux, effective compartmentalization,
and efflux in higher plants is crucial to ipulate Na* acc lation and assure the maintenance
of low Na® concentration in the cytosol and, hence, phnunlmmnllmNa influx across
the plasma membrane in the roots occur mainly via dective cation ch 1s (NSCCs). Na* is
compartmentalized into vacuoles by Na® /H* exdl.mgm (NEHXs). Na* efflux from the plant roots
is mediated by the activity of Na* /H* antiporters catalyzed by the salt overly sensitive 1 (SOS1)
P in. In animal bain (OU)-sensitive Na*, K*-ATPase (a P-type ATPase) mediates sodium
efflux. The evolution of P-type ATPases in higher plants does not exclude the possibility of sodium
efflux mechanisms similar to the Na*, K"ATPm-*pcndmtm«hmmd\andcmofamml
cells. Using novel fluorescence imaging and spectrofl dologies, an OU-sensitive
sodium efflux system has recently been reported to be physiologically active in roots. This review
summarizes and analyzes the current knowledge on Na® influx, compartmentalization, and effluxin
higher plants in response to salt stress.

Keyword dium influx; ouabain-sensitive ATPase; sodium efflux; ouabain; Na*; K*-ATPase

1. Introduction
SdM)MammmmmmmnaMnfnmlmmmd\n

the close proximity to coastal areas, or be anthropogenic, due, for & to poor irr practices

that lead to the acc lation of high ions of salts. Saline soéls i hlgh :

of salts such as CaSOy and NaxCOs, although NaCl is the dominant salt [1]. The primary effects of
salinity on plants are: (1) the osmotic effect leading to a water deficit due to high concentrations of
solutes present in the soil; (2) ion-specific leading to K* deficiency due to altered K™ /Na*
ratios [2]. Alteration of the K* /Na* ratio is due to the increase in the influx of Na*. Under saline
conditions, Na* influx is facilitated through path that g ll}ﬁmct:m‘ocl(‘nﬂux as the

r ’

sonic radii of Na* and K* in their hydrated forms are simil g the discri the
two ns difficult. As a result of this failure in discriminati pl.mts ing in saline soils suffer from
Na* toxicity and K* deficiency. The toxic levels of Na”* p in the cy r' at high )

must be lowered in order to maintain a low cytosolic Na® concentration and a high K* /Na® ratio
by mechanisms that function to: (1) reduce Na* influx into root cells; (2) compartmentalize Na* into

vxudm@)mNa‘dﬂuthm:dk['H]Thm of Na* detoxification and celluk

dy are mmp imphnbhuﬂaak:ahm[i]ﬂmpmmmh
prwﬁrn di l'lgh---m i of port, such as Na* influx in
the roots via lective cation channels (NSCCs), its effective ¢ lization in les via

r

Na*/H* antiporters (NHX), and Na* efflux from the roots upon sensing salt stress via the salt overly
sensitive (SOS) pathway (Figure 1). More importantly, this review provides a detailed account of the

e [ Mal Sei. 2008, 19, 647; o 303990 /g SN00047 wwrw sudps com /ol /gme



PPB
o

Plant Physiology and Biochemistry

Volume 132, November 2018, Poges 33-45

Review

Novel perspectives on the molecular
crosstalk mechanisms of serotonin and
melatonin in plants

Soumya Mukherjee &

Show more v

+ Add to Mendeley o Share ™9 Cite

https://doi.org/10.1016/j.plaphy.2018.08.031 74 Get rights and content 7

Highlights

Significant role of serotonin and melatonin signaling with phytohormones
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Long distance signaling responses of serotonin in association with auxin,
jasmonic acid, salicylic acid and ABA.
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signaling.
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