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Cryptochromes are flavin proteins that function as blue light
photoreceptors in plants. These proteins were first discov-
ered in Arabidopsis and were subsequently identified in
other plants (Cashmore et al. 2003). These proteins have
similarities with photolyases, the well-known enzymes
associated with DNA repair (Cashmore et al. 2003; Guo
et al. 2023). In Arabidopsis, there are three types of cryp-
tochromes (CRY 1 to CRY3) of which CRY1 and CRY?2 are
homologous (Cashmore et al. 2003; Yu et al. 2010; Guo
et al. 2023). The primary function of cryptochromes involves
hypocotyl elongation, floral initiation, photoperiodism, cir-
cadian rhythms, stomatal movement, tropic growth, root
formation, and fruit development. It also regulates other
processes such as cell cycle, programmed cell death, api-
cal dominance, seed dormancy, and pathogenic responses
(Liu et al. 2018; Yu et al. 2010; Guo et al. 2023). Besides,
their role has also been reported in magnetoreception (Yu
et al. 2010), where CRYs themselves act as magnetorecep-
tors (Guo et al. 2023).

CRY proteins have two domains at the N-terminus
and C-terminus. The N-terminal domain possesses PHR
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(Photolyase-homologous region) which binds to the chromo-
phore FAD (Flavin adenine dinucleotide) and CCE domain
(CRY C-terminal extension). CRY proteins undergo light-
dependent photophosphorylation and/or ubiquitination
inside the nucleus which makes them adopt an open confor-
mation, and this open conformation helps them to interact
with different signaling intermediates. This interaction helps
the cryptochrome to regulate developmental processes by
regulating the respective gene expression [such as chloro-
phyll a/b binding protein gene (CAB3 gene), chalcone syn-
thase gene (CHS gene)], etc. (Yu et al. 2009, 2010). More-
over, the CRY proteins have also been shown to play an
important role in DNA-double strand broken (DSBs) repair.
DSBs are induced because of several exogenous as well as
endogenous factors. The exogenous factors such as radia-
tions, and chemical agents, and the endogenous factors such
as oxidation, alkylation, and hydrolyses in DNA, result in
various genetic errors in plants (Cannan and Pederson 2016;
Da Silva 2021). In this focus article, we have discussed the
role of CRY proteins in maintaining genetic stability through
DSB repair in plants (Guo et al. 2023).

Importance of ADA2b in DNA-DSBs and its
interaction with CRY1 and CRY2

Recently, Guo et al. (2023) have presented a new piece of
work that describes the DSBs-repairing function of CRY
proteins (Fig. 1). Authors have shown that DSBs-repair
involves ADA2b, a transcriptional co-activator and a compo-
nent of GCNS5 complex (general control nonderepressible 5),
(Kaldis et al. 2011), and chromosome 5/6 (SMC5/6) where
SMC5/6 complex has an important role in DNA-repair (Uhl-
mann 2016). In this context, Guo et al. (2023) performed
a yeast two-hybrid assay to establish the relation between
CRY proteins and ADA2b. They found that amino termini
of CRY1 and CRY2 (CNT1 and CNT?2, respectively) do
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ARTICLE INFO ABSTRACT

Keywords: In flowering plants, the tapetum degeneration in post-meiotic anther occurs through developmental programmed
Autophagy cell death (dPCD), which is one of the most critical and sensitive steps for the proper development of male
BECLIN1 gametophytes and fertility. Yet the pathways of dPCD, its regulation, and its interaction with autophagy remain
dA;g;r tapetum elusive. Here, we report that high-level expression of Arabidopsis autophagy-related gene BECLINI (BECN1 or

AtATG6) in the tobacco tapetum prior to their dPCD resulted in developmental defects. BECN1 induces severe
autophagy and multiple cytoplasm-to-vacuole pathways, which alters tapetal cell reactive oxygen species (ROS)-
homeostasis that represses the tapetal dPCD. The transcriptome analysis reveals that BECN1- expression caused
major changes in the pathway, resulting in altered cellular homeostasis in the tapetal cell. Moreover, BECN1-
mediated autophagy reprograms the execution of tapetal PCD by altering the expression of the key develop-
mental PCD marker genes: SCPL48, CEP1, DMP4, BFN1, MC9, EXI1, and Bcl-2 member BAG5, and BAG6. This
study demonstrates that BECN1-mediated autophagy is inhibitory to the dPCD of the tapetum, but the severity of
autophagy leads to autophagic death in the later stages. The delayed and altered mode of tapetal degeneration
resulted in male sterility.

Reactive oxygen species (ROS)

1. Introduction gametophyte (Feng and Dickinson, 2010). Tapetal cells provide wall

material, nutrients, and enzymes initially through secretion and finally

In flowering plants, the normal development of anther, the special-
ized male reproductive organ, is a complex biological process but crucial
for sexual reproduction (Ma, 2005). The anther consists of 4 distinct
somatic layers: epidermis, endothecium, middle layer, and the tapetum,
which surrounds male reproductive cells in each of the four lobes
(Goldberg et al., 1993) from exterior to interior. The development of
male gametophytes (microspores or pollens) depends on the functional
crosstalk between the gametophytic and the sporophytic tissues (Gold-
berg et al., 1993; Ma, 2005; McCormick, 1993; R. Scott et al, 1991).
Tapetal cells line over the developing male reproductive cells and un-
dergo a series of developmental changes concurrent with male game-
tophyte development to serve, nourish, and architecture the male

by degeneration (Zhu et al., 2008). Tapetal degeneration is a pro-
grammed cell death (PCD) event (A. Papini and Brighigna, 1999;
Huysmans et al., 2017; Jiang et al., 2021; Wu and Cheun, 2000; Xie
et al., 2022). It is characterized by cytological abnormalities such as
shrinkage of the cells, mitochondrial damage and cytoskeleton degen-
eration, nuclear condensation, oligonucleosomal cleavage of DNA, and
swelling of the endoplasmic reticulum (A. Papini and Brighigna, 1999;
Kawanabe et al., 2006; Li et al., 2006; Luo et al.; Varnier et al., 2005).
The execution of the tapetal dPCD depends on reactive oxygen species
(ROS) homeostasis (An et al., 2015; Hu et al., 2011; Xie et al., 2014a;
Yan et al., 2020; Yu et al., 2017; Zhang et al., 2023; Zhao et al., 2023;
Zheng et al., 2019). DNA and cellular biomolecules are irreversibly
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ARTICLE INFO ABSTRACT

Articlf? History: Autophagy is an evolutionarily conserved process mediated by AuTophaGy (ATG) genes, in which cellular
Received 31 October 2023 components are degraded and recycled within vacuoles or lysosome. Yeast ATG was extensively studied;
Revised 21 January 2024

their homologs are reported in plants including Arabidopsis. However, they have not been reported in cotton.
In the present study, the ATG cascade genes were studied in four Gossypium species, namely G. hirsutum, G.
arboreum, G. herbaceum, and G. raimondii. A total of 40 GhirATG, 33 GaATG, 34 GherbATG, and 25 GrATG genes
were identified in these species. These ATG sequences exhibited conserved ATG domains and other overlap-
ping domains, including Ras, Pkinase, Snf7, WD40, Glyco_hydro_17, and bZIP_1, and were named based on
their phylogenetic relationships with Arabidopsis ATGs. A phylogenetic analysis revealed evolutionary rela-
tionships among ATG genes among these species, as well as significant sub-clades indicating patterns of gene
retention. Based on synonymous and non-synonymous substitutions, cotton groups diverged at different
times from Arabidopsis. Gene structure analysis and chromosome localization showed exon-intron patterns
and locations. Expression analysis of ATGs in different tissues during development and under stress condi-
tions indicated their functional specificity. The ATG8 subclass genes were significantly expressed under abi-
otic stress conditions, indicating their role in stress response. In addition, qRT-PCR analysis of selected 12
GhirATGs in leaves treated with stress elicitors, MeJA, SA, NaCl, and PEG for varying time intervals showed a
pattern of their significant upregulation. The findings contribute to our understanding of autophagy-related
processes in cotton, including their potential role in stress response and development.

© 2024 SAAB. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Autophagy is a highly conserved process of cellular degradation
found in eukaryotes. It recycles damaged cellular components and elim-
inates unwanted cellular material to maintain material and energy bal-
ance (Bassham, 2007b; Bozhkov, 2018; Klionsky, 2005; 2007; Klionsky
and Ohsumi, 1999). There are three main autophagy types: maro-
autophagy, microautophagy, and chaperon-mediated autophagy
(Klionsky, 2007; Reggiori and Klionsky, 2013). Autophagy is executed
by the AuTophaGy (ATG) genes. Yeast autophagy was extensively stud-
ied, most of which have homologs in plants including Arabidopsis thali-
ana, foxtail millet, Medicago truncatula, tobacco, grapevine, tea, rice,
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banana, wheat, and poplar (Hanaoka et al., 2002; Li et al., 2016a; Shang-
guan et al., 2018a; Wang et al.,, 2021; Wei et al., 2017a; Xia et al., 2011;
Yangetal., 2021; Yu et al., 2023a; Yue et al., 2018b; Zhou et al., 2015).In
Arabidopsis thaliana, twenty-five genes that are homologous to 12 yeast
genes essential for autophagy were discovered (Hanaoka et al., 2002).
In Foxtail millet (Setaria italica), genome-wide 37-ATGs are reported (Li
etal,, 2016b). In Medicago truncatula, 39 ATGs are identified (Yang et al.,
2021). In tobacco, 30 ATGs belonging to 16 different groups were
reported (Zhou et al.,, 2015). In grapevine (Vitis vinifera) a total of 35-
WATG was reported (Shangguan et al,, 2010). In tea, 35 CsARGs are
reported (Wang et al., 2021). In Rice, genome-wide thirty-three OsATG
homologs were classified into 13 ATG subfamilies (Xia et al,, 2011),
whereas in wheat (Triticum aestivum), a total of putative 108-TaATG
divided into 13 subfamilies are reported (Yue et al., 2018a). In banana,
genome-wide, 32-MaATGs are identified in its draft genome (Wei et al.,
2017b). 48 ATG are reported in the poplar genome (Yu et al.,, 2023a).
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Abstract

Gamma-aminobutyric acid (GABA), a ubiquitously present non-proteinogenic amino
acid, has recently emerged as a key regulator of growth and development in plants
during normal as well as challenging environmental conditions. GABA biosynthesis
has been reported at multiple stages of plant development, particularly during vege-
tative and reproductive stages and in response to stress conditions. Accumulat-
ing evidence has highlighted the crucial roles of various cell cycle regulators
such as type-D cyclins and CDK;A1, transcription factors such as E2Fa, as
well as Ca?™Calmodulin proteins in GABA biosynthesis in plants. GABA is
known to improve stress tolerance by improving photosynthetic activity, C/N
metabolism, stomatal conductance, and stress-induced reactive oxygen species
(ROS) detoxification. Here, we have reviewed recent studies that have explored
the novel roles of GABA in plants with a focus on plant development and stress

resilience.

Edited by P. Poér

1 | INTRODUCTION

Gamma-aminobutyric acid (GABA) is a four-carbon-containing non-
proteinogenic amino acid that is ubiquitous in nature. It is found in a
wide range of organisms ranging from prokaryotes to eukaryotes
(Bouche et al., 2004; Mazzucotelli et al., 2006; Renault et al., 2011;
Michaeli et al., 2015; Ramos-Ruiz et al., 2019; Gong et al., 2020; Sita
et al., 2020; Mishra et al., 2023). The credit for the discovery of GABA
goes to Eugene Robert and Sam Frankel who, in 1950, reported the
presence of a major amine in the brain which was subsequently
identified as GABA in 1957 (Spiering et al., 2018). In plants, GABA
was first reported in Solanum tuberosum about half a century ago
(Roberts et al., 1984; Spiering et al., 2018). Thereafter, continuous
ongoing research has proven GABA as a key regulator of plant
growth and development (Mazzucotelli et al., 2006; Krasensky
et al.,, 2012; Bown et al., 2016; Sita et al., 2020; Li et al., 2021;
Hasan et al., 2021; Mishra et al., 2023). Moreover, the involvement

of GABA in the abiotic and biotic stress tolerance has also been

reported; for instance, during drought (Abdel et al., 2021), heavy
metals (Sita et al., 2020), salinity (Sita et al., 2020), flooding (Shiu
et al, 2020) and pathogenic attack (Yang et al., 2017), among
others (Mazzucotelli et al., 2006; Renault et al., 2011; Bown
et al., 2016; Sita et al., 2020; Li et al., 2021; Hasan et al., 2021;
Mishra et al., 2023). Its protective role is mainly achieved by modi-
fying the photosynthetic activity (Sita et al., 2020), reprogramming
C/N metabolism (Krasensky et al., 2012;), regulating stomatal
conductance (Hasan et al., 2021), and maintaining reactive oxygen
species (ROS) homeostasis (Shelp et al., 1999; Krasensky
et al.,, 2012; Sita et al., 2020; Hasan et al., 2021; Li et al., 2021).
GABA is also known to regulate the biosynthesis of various pri-
mary and secondary metabolites to promote stress tolerance
(Mazzucotelli et al., 2006; Fait et al., 2008; Renault et al., 2011;
Krasensky et al., 2012; Bown et al., 2016; Ramos-ruiz et al., 2019;
Gong et al., 2020; Li et al., 2021; Mishra et al., 2023). In this review
article, we have focused our attention on the role of GABA in regu-

lating developmental and stress resilience aspects in plants.

Physiologia Plantarum. 2024;176:€14116.
https://doi.org/10.1111/ppl.14116
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ABSTRACT

Allium cepa is a widely grown crop for its spice and culinary properties. For molecular breeding of Allium cepa,
mining and utilization of various sequence-based markers have been widely reported. Unfortunately, none
has reported its molecular breeding using potential intron polymorphism (PIP) markers. Due to advantage of
intron positioning prediction and practical utility, the PIP markers used for screening the possible polymor-
phism and cross-transferability in the Alliums. Screening results showed that among 500 Allium cepa poten-
tial intron polymorphism (AcPIP) markers, 275 are cross-transferable and polymorphic. Among the 275
AcPIP, 111 polymorphic markers were physically mapped on to 1st to 8th chromosomes of the Allium cepa.
Out of the 275 AcPIP containing functionally significant markers, 118 were mapped in onion with Arabidop-
sis proteome. A set of 10 Alliums were utilized to interpret the polymorphic possibilities of the 500 AcPIP
markers. In totality, 55 % AcPIP markers were polymorphic and cross-transferable among the Alliums. The
polymorphic information content (PIC) of AcPIP markers ranged from 0.03 to 0.47 and heterozygosity index
(H) varied between 0.16 and 0.80. The constructed phylogenetic tree based on the AcPIP markers of 10
Alliums revealed different clusters due to differences in their taxonomic positions. Out of 275 AcPIP markers,
10 AcPIP markers genotyping based Jaccard dissimilarity-based NJ tree of 96 individuals of Allium cepa
showed two distinct groups (high total soluble solid; HTSS and low total soluble solid; LTSS). NJ tree and dis-
similarity matrix reveal that group I genotypes are distinct, and dissimilar from group II and IIl genotypes
hence it seems that group II and IIl genotype evolve from group I genotypes. Further we identified nine
diverse Allium cepa subsample among which, genotype number 74 has HTSS and could be used for identifica-
tion and introgression of HTSS coding genes in elite cultivars. Further DNA fingerprint of Alliums with 20
AcPIP markers suggested geographical reach of the released onion varieties. Hence results suggest that 275
AcPIP markers may be useful for accelerating the breeding programme of the Alliums and other species.

© 2023 SAAB. Published by Elsevier B.V. All rights reserved.

1. Introduction

Quercetin has an antioxidant property (Robaszkiewicz et al., 2007),
plays substantial role in the reduction of inflammation (Uchide and

Among numerous well-known spices, Allium cepa, A. sativum, and
wild Alliums are being used for flavoring the foods. Besides gas-
tronomic uses, they are also used as a nutraceutical due to the pres-
ence of quercetin and allicin (Kale et al., 2021; Benke et al., 2019;
Manjunathagowda et al, 2021a, 2021b; Jayaswall et al., 2018).
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Toyoda, 2011), allergy and blood pressure by neutralizing free radi-
cals (Kale et al., 2021; Ried and Fakler, 2014). It also reduces the risk
of heart disease, cancer, degenerative brain disorders, blood sugar
and works as an immune-protective agent (Nair et al., 2002).Due to
its promising antiviral effects; together with vitamin C, the quercetin
is being used in the treatment of current COVID-19 pandemic
(Colunga Biancatelli et al., 2020). Foods that commonly contain quer-
cetin include Allium cepa, apples, grapes, berries, broccoli, citrus
fruits, cherries, green tea, coffee, red wine, and capers (Colunga
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HIGHLIGHTS

e Reduced FW production has a positive environmental impact.
e Generation of biofuel and bioenergy FW are covered.
e Research gaps and technical challenges are addressed before commercialization.

ARTICLE INFO ABSTRACT

Article history: The amount of waste generated globally is rising along with the growth of the population,
Received 5 May 2022 including biological waste, which reaches billions of tons every year. An enormous amount
Received in revised form of food waste (FW) is produced throughout the food production chain, which threatens
13 July 2022 human health and the environment. Waste-to-biogas conversion, as a prime example of
Accepted 8 August 2022 waste-to-energy technology, offers a simple approach to simultaneously address the issue
Available online 6 September 2022 of the rising demand for renewable energy sources. Anaerobic digestion (AD) of FW pro-

duces biofuel, bioenergy, and fertilizers. In addition to providing a sustainable waste

management alternative to landfills, the creation of hydrogen through resource recovery
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Abstract: Heavy metal (HM) stress poses a global risk to crops, ecological systems, and human
health. It disrupts cellular ionic equilibrium, cell membrane integrity, metabolic balance, and the
activities of enzymes and proteins, severely impacting physiological processes, plant development,
and agricultural productivity. Although plants naturally activate defense mechanisms to mitigate
the adverse effects of HM stress, they cannot completely prevent them. Phytohormones counter
HM toxicity, aiding growth. External application and internal regulation via signaling /biosynthesis
genes offer defense against HM-induced damage. A pivotal signaling molecule in plant adaptive
responses to environmental stressors, including HM toxicity, is abscisic acid (ABA). Despite ABA’s
role in abiotic stress responses such as drought and salinity, its function and crosstalk with other
phytohormones under HM stress remain poorly understood. Nonetheless, exogenously applied ABA
serves as a strategic approach to enhancing plants’ resistance to HM toxicity by promoting osmolyte
accumulation and reinforcing antioxidant activity. ABA significantly regulates various plant growth
and metabolic activities under diverse environmental conditions. This review highlights the effects
of HM stress on plants and explores ABA involvement in production, signaling, catabolism, and
transport within plant tissues. The purpose of this paper is to shed light on the complex interplay
between the metabolism of ABA, its signaling, and its interactions with other phytohormones (e.g.,
auxins, gibberellins, and ethylene) during HM exposure. Furthermore, we delve into the function of
ABA to mitigate HM stress and elucidate its interactions with other phytohormones.

Keywords: heavy metals; toxicity; mechanism; signaling; mitigation

1. Introduction

Abiotic stresses, such as metal, heat, drought, cold, and salt, that have a direct impact
on overall agricultural production are continually exposed to plants over a long period [1].
Heavy metal (HM) stress poses a more serious and challenging threat than pesticides
and other major pollutants, including carbon dioxide and sulfur dioxide, making it a
critical concern in the realm of abiotic stressors. HMs are metallic elements that are
nonbiodegradable by nature and have a higher density than water [2]. The threat posed by
HM contamination in soil on the worldwide agricultural system has grown significantly [3].
The buildup of these HMs and metalloids degrades soil quality, which undermines the
stability of the entire food chain. The list of HMs and metalloids includes mercury (Hg),
lead (Pb), chromium (Cr), iron (Fe), cadmium (Cd), zinc (Zn), copper (Cu), cobalt (Co),
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ABSTRACT ARTICLE HISTORY
The generation of food waste (FW) is increasing at an alarming rate, contributing to a total of 32% Received 16 May 2022
of all the waste produced globally. Anaerobic digestion (AD) is an effective method for dealing Revised 18 June 2023
with organic wastes of various compositions, like FW. Waste valorization into value-added products ~ Accepted 22 June 2023
has increased due to the conversion of FW into biogas using AD technology. A variety of pathways KEYWORDS

are adopted by microbes to avoid unfavorable conditions in AD, including competition between Food waste; digestate;
sulfate-reducing bacteria and methane (CH,)-forming bacteria. Anaerobic bacteria decompose multistage system;
organic matter to produce biogas, a digester gas. The composition depends on the type of raw organic fertilizer;
material and the method by which the digestion process is conducted. Studies have shown that anaerobic digestion;
the biogas produced by AD contains 65-75% CH, and 35-45% carbon dioxide (CO,). Methanothrix ~ €OMPosting; bioenergy
soehngenii and Methanosaeta concilii are examples of species that convert acetate to CH, and CO,.

Methanobacterium bryantii, Methanobacterium thermoautotrophicum, and Methanobrevibacter

arboriphilus are examples of species that produce CH, from hydrogen and CO,. Methanobacterium

formicicum, Methanobrevibacter smithii, and Methanococcus voltae are examples of species that

consume formate, hydrogen, and CO, and produce CH,. The popularity of AD has increased for

the development of biorefinery because it is seen as a more environmentally acceptable alternative

in comparison to physico-chemical techniques for resource and energy recovery. The review

examines the possibility of using accessible FW to produce important value-added products such

as organic acids (acetate/butyrate), biopolymers, and other essential value-added products.

Highlights

- Population growth globally increases the generation of FW.

« FW generation, recycling, and reuse have been discussed.

+ Biogas and bio-fertilizers can be recovered from FW through AD.
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Performance assessment of aquatic macrophyte Lemna minor in Municipal Wastewater
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Abstract

The quality of water is disturbed day by day by various inorganic and organic pollutants. Among
various strategies developed so far the technique of phytoremediation using aquatic plants is most
preferable. Aquatic ecosystems are facing high levels of stress and depletion due to the inputs of
polluting materials. In a laboratory-based study, it has been found that Municipal Wastewater can
be reclaimed after Lemna minor treatment. The effluent characteristics are reasonably rational for
non-potable reuses like gardening, agriculture and other industrial purposes. The fresh Municipal
Wastewater from the source was brought to the laboratory and samples were tested for initial
concentration of pH, Biochemical Oxygen Demand, Chemical Oxygen Demand, Total suspended
solids, dissolved oxygen, Chloride content and Alkalinity. Results obtained showed that the Lemna
minor can remove organic pollutants from municipal wastewater. There is a drastic change in the

Date of receipt: 30.09.2023; Date of acceptance: 30.11.2023

results obtained over a period of 15 days and also observed increase in biomass production.

Key words:
Pollutant.

Introduction

Ground water pollution has become one of
India’s most pervasive environmental problems.
Cleanup of contaminated groundwater is often
hampered by the complexity of the surface
environment. Enhancing our understanding of
that environment and developing technologies
capable of addressing these complexities is critical
to site cleanup. An overview of groundwater
remediation technologies focused on chlorinated
solvents contaminated sites will be presented.
Water is probably the most important resource
and humans can survive without food for several
weeks, but without water, one would die in less
than a week. On a slightly less dramatic note,
millions of litres of water are needed every
day worldwide for washing, irrigation of crops
and for industrial uses. Municipal wastewater
contains plant nutrients and has traditionally
been used for crop irrigation, gardening and
other purposes. The reuse of treated wastewater
is encouraged to minimize the demand for
freshwater resources.

Municipal Wastewater; Phytoremediation; Lemna minor; Inorganic Pollutant; Organic

Municipal Wastewater treatment and its
proper disposal are major problems all over the
world. The higher price of treatment plants has
forced many of the municipalities to discharge
municipal wastewater untreated. In developing
cities, it is estimated that more than 90 per cent
of sewage is discharged directly into rivers,
lakes, and coastal waters, without treatment
of any kind. In India, cities produce nearly
40,000 million litres of sewage every day. 75%
of water pollution from domestic wastewater
is today discharged untreated into local water
bodies and rivers. This amounts to around
40,000 million litres per day MLD from its 300-
odd cities. Irrigation with wastewater may cost
less because of lower purification levels and also
because crops serve as bio-filters and wastewater
contains nutrients. At the same time, the water
must remove harmful toxicity. (Shah, 2016).

To reduce the water crisis in India, we
need to change both our recycling as well as
supply mode. Integrating recycling water into
the agriculture supply will solve two major
problems. It is advantageous to dispose of
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Nordic Journal of Botany A new species, Bupleurum milamense (Apiaceae) is described from the alpine forest
2024: e04244 region of the Milam Valley, Uttarakhand, India. The new species is similar to B. gracil-
doi: 10.1111/nib.04244 limum Klotzsch in the nature of the plant, leaf shape, number of bracts, shorter umbel

o Jb- rays, number, shape and size of bracteoles, bracteoles shorter than the flowers, and

Subject Editor: Ranee Prakash number of flowers per umbellules, However, it significantly differs by having an erect
Editor-in-Chief: Torbjorn Tyler stem position, in the number of umbel rays, fruit shape and size, and number of val-
Accepted 12 April 2024 lecular and commissural vittae. A detailed description, photographs, distribution map,
Published 10 June 2024 and a comparison with allied species are provided.

Keywords: Bupleurum, Milam Valley, Umbelliferae, Uttarakhand

Introduction

The genus Bupleurum is one of the largest genera in the family Apiaceae, mainly dis-
tributed in Eurasia and North Africa, with one species each in North America and
South Africa (Plunkett et al. 2018). Worldwide, the genus is represented by 215 species
(POWO 2023). In India, the genus is represented by 38 taxa (32 species and 6 variet-
ies), of which six (B. andhricum Nayar & R.N.Banerjee, B. distichophyllum Wight &
Arn., B. khasianum (C.B.Clarke) PK.Mukh., B. maddenii C.B.Clarke, B. plantagini-
Jfolium Wight, and B. sikkimensis PK.Mukh.) are endemic to India, mainly confined
to the Indian Himalayan Region and Western Ghats (Clarke 1879, Mukherjee and
Constance 1993, Singh et al. 2015, Mao and Dash 2020). The genus is characterized
by the presence of linear simple leaves, umbels with five yellow corollae, presence
of involucre and involucral bracts, laterally compressed fruits, terete seeds, and 2—6
commissural vittae (Rekha and Sujana 2022). While exploring the floristic diversity
of Milam Valley of Kumaon Himalaya in Uttarakhand, we came across an unknown
population of Bupleurum growing in a grassland during July 2021. Later, continuous
observation of these areas and further taxonomic studies on the collected samples

NORDIC SOCIETY OIKOS
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ABSTRACT

Cancer has emerged as an immedicable and fatal disease all around the world. It ranks as the
second most common cause of death worldwide. Cancer is estimated by the WHO to be the cause
of 1in 6 deaths. Many modern cancer treatment methods like chemotherapy, photodynamic therapy,
catalytic therapy and radiotherapy have been developed, albeit these are restricted, noncurative
and generate certain side effects. Therefore, naturopathic medicines are used along with standard
treatment procedures as an adjunct to treat cancerous cells without producing any deleterious effects.
Due to several bioactive components, Crocus sativus L. (saffron) has been utilized in traditional herbal
therapy since ancient times. Anticancer activities of saffron and its ingredients-crocin, crocetin, and
safranal are established by several workers in various animal models. This review article has focused
on the cancer-preventive and curative properties of saffron and its ingredients in different types of
cancers, along with pharmaceutical importance and toxicity.

Keywords: Saffron, Cancer, Anticancer, Curative, Pharmaceutical, Toxicity.

INTRODUCTION

Cancer is an emerging health complication
across the globe'. Modern cancer treatment methods
like chemotherapy, catalytic therapy, photodynamic
therapy and radiotherapy generate certain side
effects, which insisted the researchers to discover
other new ways of treatment’. Lately, naturopathic

medicine has come out as a new alternative
treatment option. Naturopathic therapies with the
aforementioned standard treatment procedures
reduce the reverse effects and increase the
reclamation period, improving hunger and sleep
quality. It also recovers the damaged cells and
tissues and secures the normal cells and tissues.
Ample research on consumable fruits, vegetables,

This is an
Published by Oriental Scientific Publishing Company © 2018

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC- BY).
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Abstract: This study examined the methods for preparing biocarbon from Teff hay
(TBC) and thiol-grafted seed gum of Tamarindus indica (TH@TI-TBC) with the purpose
of removing cadmium (Cd) from polluted electroplating waste water. To improve
biocarbon adsorption, seed gum and thiol were added in a two-step combination. At a
PH of 5.5, the most effective Cd adsorption was seen with TH@TI-TBC (261.47 mg g).
While comparing to the Freundlich and Temkin models, the Langmuir and pseudo-
second-order kinetic models found to be the best fit to the obtained adsorption data.
After being treated with electroplating wastewater having 30 mg™ L of cadmium,
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Abstract: In the present study, a monthly sample of tannery effluent was collected and analyzed from
May 2021 to April 2022. The samples were collected from a tannery in the Jajmau area of Kanpur city.
Based on the correlation matrix, Pearson’s correlation coefficient (r) value was calculated to identify
the highly correlated and interrelated water quality standards issued by the Bureau of Indian Standards
(1S-10500:2012). Almost all of the samples from the tannery were found to be above acceptable limits
and unusable. The analysis revealed that the effluent discharged by the above-stated tannery contained
additional chemical loads such as iron, calcium, magnesium, carbonate, bicarbonate, chloride, and
BOD. Different physicochemical characteristics of tannery effluents differ according to the month, and
the results reveal certain relationships between these physicochemical characteristics.

Keywords: tannery; Pearson correlation; Regression equation; BOD; potassium permanganate.

© 2024 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

1. Introduction

Blood in the human body is analogous to water on Earth. It is easy to imagine Earth
without water as a sterile, desolate, gray hunk of rock orbiting the sun [1]. Humans pollute the
Earth’s blood, which is water, through urbanization and industrialization. Industrial processes
primarily cause water pollution, and the nature of industries may vary widely. The wastewater
from manufacturing units, employees’ sanitary wastes, water discharged from washing factory
floors, and relatively uncontaminated heating and cooling water comprise the wastewater from
industries [2].

One of the most polluting and water-intensive industries is the tanning industry. During
the tanning process, raw materials and auxiliary agents (proteins, acids, bases, chromium salts,
sulfides, chlorides, tannins, solvents, dyes, auxiliaries, and other compounds) are the main
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A REVIEW IN CURCUMINOIDS: CHEMISTRY, ANTICANCER ACTIVITY
AND FUTURE PROSPECTS
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ABSTRACT

Curcumin is a biologically active phytochemical which manifests therapeutic activities in numerous
health conditions, including cancer. Several curcuminoids obtained naturally and synthesized artificially
also showcase anti-cancer and anti-tumorigenic effects. However, its water insolubility poses difficulties
in its application to biological systems, lowering its availability in living tissues, which can be overcome
by using various micro-encapsulation and nano-formulations of curcumin. When used in combination
with other chemotherapeutic drugs, curcumin enhances the anti-carcinogen potential and reduces the
side effects induced via chemotherapy. Structural modelling of basic pharmacophores of curcumin can
enhance its biological and pharmacokinetic properties, as revealed by structure-activity relationship
studies of curcumin. Various clinical trials of curcumin have proven its worth as an anti-neoplastic agent
in humans, with minimal side effects. Its mechanism of action involves blockage of cell-signalling path-
ways and cellular enzymes, promotion of immunomodulatory effects and induction of programmed cell
death in cancerous cells. Curcumin is an interesting molecule with diverse effects on various diseases,
but its absolute potential has yet to be reached. Hence, more in-depth studies and clinical trials are
needed. This review outlines curcumin’s chemical properties and summarizes its anti-cancer and phar-
\_Mmacokinetic potential.

Keywords: Cancer, natural products, curcumin,
anticancer, SAR, clinical trials

INTRODUCTION

Spices impart colour, aroma and taste to food and
have been used as condiments worldwide for ages. Due
to the presence of several bioactive compounds such as
antioxidants, some spices are also used as medicine and
have various health benefits. For example, curcumin in
turmeric, eugenol in cloves and capsaicin in red pepper
are known to control cellular oxidation. These prevent
the production of oxygen-free radicals and also interfere
with the signal transduction pathways'2. Compounds
such as curcumin and thymoquinone regulate various

inflammatory processes. Some spices belonging to the
genus Cinnamomum possess antimicrobial properties®*.
Certain compounds in spices, such as thymoquinone,
exhibit regulatory effects onthe immune system5€. Inshort,
spices elicit antioxidant’'2, immunomodulatory and anti-
inflammatory'3'® effects. Since growth and metastasis of
cancer are linked with inflammatory reactions'*'*immune
responses and oxidative stress, spices can be used as
an alternative to treat and prevent cancer's®,

The majority of deaths across the globe are caused
due to cancer. As per the data of 2020, out of the 19
million new cases of cancer reported, there were about9.9
million deaths across the globe. This number willincrease
by about 70% in the next 20 years. The most extensive
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ARTICLE INFO ABSTRACT

Keywords: The need for highly sensitive toxic gas sensors is significant, and achieving this sensitivity is possible. Researchers
TOXiﬁ gas have utilized density functional theory (DFT) computations to examine adsorption of different gas molecules
Density functional theory (COX», where X is F, Cl, or Br) over Au-doped and pristine graphene. This investigation aims to determine
g;):zrgases possibility of employing Au-doped graphene as a basis for gas sensors. Multiple adsorption positions and ori-

entations were examined for each gas molecule. The configuration that exhibited the highest stability was
identified, and adsorption energy (E,gs) values, considering van der Waals (vdW) interactions, have been
computed using NCI analyses. In addition, the electronic properties, including LUMO—HOMO orbital density
and charge transfer, were analyzed to acquire a deeper understanding of process by which adsorption occurs.
Findings indicated that gas molecules under investigation exhibited weak adsorption on pristine graphene, with
low E,qs values. In contrast, E,qs values of every gas molecule on Au-doped graphene displayed varying degrees of
increase. Notably, COX; exhibited a high sensitivity to Au-doped graphene. Furthermore, in the effect of doping
Au into graphene, the E,qs absorption of COCly gas has increased from 0.155 to 1.028 eV. This indicates the
strong tendency of Au-doped graphene to interact with gas COCl, compared to two other COXj, gas species. This
strong adsorption can be ascribed to significant substantial charge transfer (CT) between COCl, and Au-doped
graphene and orbital hybridization. The charge transfer amount of the doped states has increased by more
than double compared to the pure state. The band gap of Au-doped graphene has decreased from 2.14 to 1.83 eV
due to the absorption of gas COCly, indicating the highest amount of reduction compared to other gases.
Moreover, the enhanced electrical conductivity of Au-doped graphene renders it more valuable and sensitive in
the context of sensing COX» gases.

Van der Waals interactions

1. Introduction utilized for different purposes, including aerospace, quality control,
agriculture, medical diagnoses, food safety, and environmental moni-
Various sensors for detecting different chemicals are commonly toring [1-5]. It is highly important to be able to detect the molecules of
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ABSTRACT

Using di-2-furanylethanedione and 5-bromo-3-methylbenzene-1,2-diamine we prepared a
monomeric [MoO,(SL)] with a Schiff base, as well as 4 different compounds using the formulation
[MoO,(MSL). We investigate how [MoO,(SL)] reacts with 1,3-diketones. Several characterizations
are discussed in this article, including molar conductance measurement, elemental analysis, UV-
Vis, IR, NMR, and thermal measurements. Molybdenum has a six-coordination number. All five
MoO,(VI) compounds have distorted octahedral arrangements. Molybdenum octahedra have four
N-atoms and two oxidized O-atoms.Against S. aureus and S. typhi, all synthesized compounds
showed moderate activity. The chelation hypothesis is used to define the progression of the

antibacterial task.

Keywords: Dioxomolybdenum(VI), 5-bromo-3-methylbenzene-1,2-diamine, Schiff base,
Di-2-furanylethanedione, B-diketones, Macrocyclic compounds, Antibacterial activity.

INTRODUCTION

At least nine atoms are required for a
macrocyclic compound, including all heteroatoms.
This type of compound contains at least three donor
atoms. Over the past half century, macrocyclic
compounds have undergone considerable
development'®. In coordination chemistry, N-atom-
containing ligands and their compounds play an

important role. There have been various research
papers published that explore metal compounds
from physicochemical and biochemical perspectives
and drive extensive applications®''. A transitional
Schiff base formulation with vitamin B6 catalyzes
transamination reactions using metal ions'®. In
addition to their antifungal and antiviral properties,
Schiff base compounds are also anti-inflammatory

This is an
Published by Oriental Scientific Publishing Company © 2018

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC- BY).

and antitumor'220,
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Abstract: One of the distilleries in Unnao, India, was sampled for analysis in the laboratory to
determine its physicochemical characteristics and pollution level. A fixed spot at the distillery was used
for the collection of samples for a period of one year, from May 2021 to April 2022. Observations of
high chemical loads in the effluent discharged from the above-stated distillery included carbonate,
bicarbonate, iron, calcium, magnesium, chloride, and BOD and COD. Results showed that there are
certain relationships between the physicochemical characteristics of positive and negative effluents
every month.

Keywords: distillery, Pearson correlation, potassium permanganate, Regression equation, BOD.

© 2024 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

1. Introduction

People had always lived near water sources, such as rivers, lakes, or groundwater
springs when they first settled in one place and started growing crops [1-3]. In order to be able
to drink, prepare food, bathe, clean, irrigate crops, and perform a variety of other tasks, it was
essential to have easy access to water. However, a problem with the water sources used to
supply water in the past and treating drinking water to make it better smelling, tasting, clearer,
or eliminating disease-causing pathogens has occurred throughout recorded history in one form
or another. Human well-being is directly linked to water quality, so its quality is a vital concern
for humanity. Pollution occurs when water deviates from its natural condition, affecting its
properties and functions [4]. Various biological, chemical, and physical interactions affect
water quality and aquatic environment characteristics. With respect to their geological age and
geochemical characteristics, estuaries, water bodies, lakes, and rivers are continuously
changing. As a result of human activities disrupting this dynamic balance in the aquatic
ecosystem, pollution manifests itself dramatically in fish kills offensive tastes, and odors.
Industrial pollution is a type of pollution caused by effluents generated by industries [5].

Among the seventeen most polluting industries listed by the CPCB are distilleries.
Distillery effluent is the liquid flow from the distilleries’ wastewater treatment systems. India
currently has 319 distilleries with a capacity of 3.29 billion liters of alcohol. Over 40% of the

https://biointerfaceresearch.com/ 1 of 26
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A composite made of aniline-naphthylamine copolymer (¢NPANI) integrated with an aluminum tereph-
thalate-based metal organic framework (MIL53(Al)) was created by chemically oxidizing aniline monomer
in the presence of various contents of naphthylamine and MOF for the hydrogen evolution reaction (HER).
There were some nanorods and a microporous structure observed in the SEM images of the copolymer. In
the case of the composite (tNPANI/MILS3(Al)), the MOF crystal structures were not visible, suggesting that
MOF might be wrapped by the copolymer. The catalytic activities of the prepared electrodes were evaluated
in artificial seawater using electrochemical impedance spectroscopy (EIS) and linear sweep voltammetry
(LSV) techniques. The Tafel slope values of 98.4, 83.3, and 61.2 mV dec™! were respectively obtained for the
PANI, aNPANI, and aNPANI/MIL53(Al) electrodes. This indicated that the presence of both naphthy-
lamine and MOF in the PANI structure dramatically increased the catalytic H, evolution. Chronopoten-
tiometry was used to demonstrate the stability of aNPANI/MILS3(Al), and it was discovered that the

produced electrode remained stable for at least 48 h after electrolysis.

Keywords hydrogen evolution reaction, metal

framework, naphthylamine, polyaniline

organic
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1. Introduction

Fossil fuels are widely recognized as the primary energy
sources despite their drawbacks, including scarce resources,
global warming, and environmental degradation (Ref 1-3).
Hydrogen generation has drawn a lot of interest as a potential
solution to the energy resource crisis and a variety of other
major environmental issues. A possible approach for hydrogen
production is electrochemical water splitting, which has
received much media attention for its advantages of sustain-
ability, affordability, and environmental protection (Ref 4). The
electrocatalyst is essential for the water splitting process,
because a conventional water splitting needs a high voltage
input. At platinum (Pt) and Pt-based materials, hydrogen
evolution occurs at the lowest attainable overpotential. How-
ever, using Pt as an electrocatalyst to generate huge amounts of
hydrogen is nearly impossible due to its extreme rarity and high
price. On this basis, studying highly effective, stable, and cheap
electrocatalysts capable of creating hydrogen gas by water
splitting in the neutral electrolyte is urgently needed, but it is
still a difficult task. In this content, conducting polymers,
especially polyaniline (PANI), could be a hopeful candidate
because of its easy synthesis, low cost, and high capacitive
properties (Ref 5, 6). PANI can also provide protons to the
reaction, which will aid in the promotion of both the hydrogen
evolution reaction (HER) and oxygen evolution reaction (OER)
(Ref 7, 8). More crucially, PANI possesses plenty of lone
electrons on N atoms, which makes it possible for it to adsorb
H' and create protonated amine groups (Ref 9, 10). Due to its
strong conductivity, PANI may efficiently boost electroactivity
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Abstract

A novel furil-based asymmetric Schiff base was prepared and characterized by analytical and spectroscopic methods. Schiff
base could be produced by the amalgamation of furil with 1,2-diaminotoluene by employing conventional methods in variety
of solvents. Synthesized compound was found to be asymmetric without possessing mirror plane and inversion center with
all explained physical parameters possessed. Antibacterial activity was performed by in vitro test using an agar-well diffusion
technique. This compound showed potent antibacterial activity compared to standard doxycycline drug. This compound
could be a better drug candidate for antimicrobial infections though this area needs further persuasion and deliberation by
the scientific community.

Keywords Furil - Diamine - Antibacterial activity - Symmetry - Doxycycline

1 Introduction

In 1864, a German chemist named Hugo Schiff developed
Schiff base (SB) by condensing primary amines and alde-
hyde [1]. Since then researchers have employed them as
chelating ligands in various capacities in coordination chem-
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istry [2—4] as a catalyst [5—-8] as a dye [9, 10] as an initiator
in polymerization [11] and as luminescent compounds. One
of the major research areas pertaining to Schiff base metal
complexes is their biological activity. The main aim being
the discovery of safe and effective therapeutic agents for the
treatment of cancer and bacterial infections claiming mil-
lions of lives across the globe annually. A number of Schiff-
based metal complexes have a diverse pool of biological and
pharmaceutical activities.

Tetradentate Schiff base ligands with a N- donor atoms
are facile for coordinating with different metal ions [12—14].
Schiff bases can be optimized for the production of novel
drugs. A number of biological properties have been reported
for Schiff base derivatives obtained from sulfa drugs [15,
16]. With its electrophilic carbon and nucleophilic nitrogen,
the imine group exhibits a wide array of action to prevent
targeted diseases, enzyme reactions, and DNA replication
by binding to different nucleophiles and electrophiles. There
is considerable interest in the development of antimicrobial
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Numerous research studies have been carried out on nano-structures regarding their potential applications in
drug delivery for treating cancers. Within the current work, the procarbazine (PB) drug delivery ability of a pure
ZnO nanotube (PZnO-NT) and X-doped (X = Al, Ge, and In) ZnO-NT is inspected through DFT computations. The
results demonstrates that PZnO-NT isn’t suitable for the PB drug delivery. We showed that doping the Al, Ge, and

In atoms into the ZnO-NT structure changes the adsorption energy (AdE) of PB from —6.9 to —26.4, —28.7, and
—31.5 kcal/mol, respectively. Moreover, there is a substantial amount of charge transfer from PB to the doped
ZnO-NT based on the natural bond orbital analysis. Using water solvent changes the AdE of the drug on the In-
doped ZnO-NT from —31.5 to —29.8 kcal/mol. Hence, based on the computations undertaken within this work,
the X-doped ZnO-NT can be utilized as a suitable PB carrier.

1. Introduction

One of the commonly used anti-cancer medications for the treatment
of cancer is procarbazine (PB). Moreover, it is one of the cytotoxic
chemotherapeutic drugs used for the treatment of Hodgkin’s lymphoma
and most brain-related cancers [1]. Being on the WHO list of essential
medicines, PB was verified in 1969 for the first time [2-6]. PB is usually
taken by mouth. Low blood cell counts, nausea, fatigue, and depression
are the common side effects associated with PB [7,8]. It is possible to use
drug delivery systems (DDSs) in order to overcome such drawbacks [9].
DDSs have enjoyed considerable attention owing to their significant in
drug delivery to target cells [10]. However, low drug loading efficiency,
high toxicity, and immunogenicity are some of the major drawbacks to
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many of these systems [11,12]. Researchers have investigated nano-
carriers in order to correct the defects in anti-cancer drugs such as lack of
selectivity, severe toxicity, low water solubility, and severe side effects
[13-16].

Nowadays, nanotechnology is helping to significantly advance and
revolutionize numerous technology and industry sectors, including in-
formation technology, food safety, environmental science [17-22],
transportation, medicine, and energy [23-26]. Many research groups
and scientists have found that one-dimensional (1D) nanostructures are
encouraging DDSs for many drugs [27]. The most widely employed 1D
nanostructures as DDSs are carbon nanotubes (CNTs) [28]. Nonetheless,
many chemicals have a weak interaction with pure CNTs. This makes it
almost impossible to employ CNTs as ideal DDSs [29,30]. So, methods
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Within this piece of research, the performance of two-dimensional pure and silicon-decorated monolayers of
biphenylene (PBPML and SBPML) in detecting ammonia (NH3) was investigated though DFT calculations. In
spite of the fact that PBPML adsorbed NH3 better than other reported 2D materials, NH3 had a physical adhesion
on the surface of PBPML and the adhesion energy was —0.037 eV. After decorating the Si atom, the NH3 adhesion
capacity of PBPML changed significantly and there was a dramatic change in its electronic attributes. The SBPML

can be considered as an encouraging sensor for NH3 with a structural solidity at ambient temperatures, the
recovery time of 0.84 s at 300 K, charge transport of 0.56 e and significant adhesion energy of —0.72 eV. The
results demonstrated that the SBPML was suitable for sensing NH3 and it was suitable for practical applications.
This work can provide insights into the designing and development of biomolecule sensors with high efficiency.

1. Introduction

One of the highly corrosive and toxic compounds that is generated
naturally during nitrification processes is ammonia (NHg) [1]. Also, NH3
is generated by chemical plants and combustion vehicles and different
industries use NH3 [2]. In cities with industrial plants, aerosols of NH3
are seen as smog clouds [3]. Long exposure to NH3 can be highly
detrimental to the living organisms and the environment due to its
corrosiveness and toxicity [4]. There are severe side effects associated
with NHs, including burns and blindness. At high temperatures
(450-500 °C), NH3 is dissociated into hydrogen and nitrogen, but it has
stability and at ambient temperatures. Furthermore, one of the best
sources of hydrogen is NH3, which is conducive to developing the future
economy though green fuels [5,6]. The hydrogen capacity of NHs in the
liquid phase is 17%, which has been demonstrated to be higher
compared to the capacity of methanol [7]. Thus, detecting and stroing
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NH; are of paramount significance.

Thanks to their outstanding chemical and physical attributes such as
large surface are and optoelectronic properties, two-dimensional (2D)
materials like MXenes, transition metal dichalcogenide, graphene (Gr)
and its derivatives have attracted the attention of many researchers
[8-14]. Interestingly, since different methods can be used to modify the
electronic attributes of 2D materials, these materials can be used in the
development of biomolecule and gas sensors [15-19]. The sensor tech-
nology has witnessed a dramatic improvement after the discovery of Gr
because of its capability in detecting different gasses at ambient tem-
peratures with superior sensing attributes. Researchers have made a lot
of effort to produce different sensing devices by utilizing various sorts of
2D materials like borophene, phosphorene [20], transition metal oxides
(e.g., WO3, ZnO) [21,22], transition metal dichalcogenides (MoS,,
WSey, VSez, ZnO, SnSp, TiOy) [23-27], penta-graphene [28], holey
graphyne [29] and graphyne [30]. These highly selective and sensitive
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Abstract

Copper perchlorate complex containing isopropylamine (ipa) has been prepared with the molecular formula
[Cu(ipa)s(H20)(CIO.)]CIOs It was characterised by elemental analysis, IR spectroscopy and
thermogravimetric data. Response of the complex to heat has been studied by thermogravimetry (TG) in
static air and simultaneous thermogravimetry-derivative thermogravimetry-differential thermal analysis (TG-
DTG-DTA) in flowing nitrogen atmospheres. The complex decomposes in three steps, although the
resolution between the steps is less. Possible decomposition pathways have been proposed for decomposition
in static air and flowing nitrogen atmosphere. Thermolysis Kinetics have also been investigated using
isothermal TG data recorded at five different temperatures and applying model-fitting and isoconversional
methods. An application of model-fitting methods has yielded a single activation energy value, whereas an
isoconversional method has yielded a series of activation energy values for each extent of conversion, a.
Differences in decomposition patterns under air and inert atmosphere have been also discussed.

Keywords: Isopropyl amine, perchlorate, complex, thermolysis, kinetics.
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Abstract

The use of nanotechnology has the potential to revolutionize the detection and treatment of cancer. Developments
in protein engineering and materials science have led to the emergence of new nanoscale targeting techniques,
which offer renewed hope for cancer patients. While several nanocarriers for medicinal purposes have been approved
for human trials, only a few have been authorized for clinical use in targeting cancer cells. In this review, we analyze
some of the authorized formulations and discuss the challenges of translating findings from the lab to the clinic.

This study highlights the various nanocarriers and compounds that can be used for selective tumor targeting

and the inherent difficulties in cancer therapy. Nanotechnology provides a promising platform for improving cancer
detection and treatment in the future, but further research is needed to overcome the current limitations in clinical
translation.

Keywords Nanotechnology, Cancer detection, Cancer treatment, Nanoscale targeting techniques, Protein
engineering, Materials science, Nanocarriers, Medicinal purposes, Human trials
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among multidisciplinary teams of scientists, clinicians,
regulatory bodies, and industry partners to bridge this
gap effectively. Regulatory agencies must continue to
adapt to the unique complexities of nanotechnology,
ensuring both patient safety and the timely availability
of groundbreaking treatments. Moreover, this review
has highlighted the diverse arsenal of nanocarriers and
compounds available for selective tumor targeting.
From liposomes to nanoparticles and beyond, the tool-
box for oncologists is expanding. Nonetheless, as we
navigate the vast landscape of nanomaterials and deliv-
ery systems, we must be vigilant in ensuring that these
innovations do not introduce unforeseen toxicity or oft-
target effects. Rigorous preclinical evaluation and ongo-
ing safety assessments are paramount. Furthermore,
the inherent complexities of cancer therapy underscore
the need for personalized approaches. Nanotechnology
offers the potential for tailoring treatments to individ-
ual patients, taking into account the unique molecular
characteristics of their tumors. This promises not only
increased efficacy but also reduced side effects, thereby
enhancing the quality of life for cancer patients. In clos-
ing, the review underscores that while nanotechnology
holds immense promise, it is not a panacea for the chal-
lenges of cancer therapy. It requires ongoing commit-
ment, collaboration, and innovation from the scientific
and medical communities. The potential to improve
cancer detection and treatment through nanotechnol-
ogy is tantalizing, but the journey from the laboratory
to the clinic is a road laden with obstacles. Nevertheless,
with perseverance and sustained investment in research,
we can unlock the full potential of nanotechnology
in the fight against cancer. The future holds the prom-
ise of more effective, targeted, and less invasive treat-
ments that will significantly improve the lives of cancer
patients, and it is our collective responsibility to ensure
that this promise becomes a reality.
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One of the most studied biomedical applications of nanomaterials is their use as drug delivery vehicles to
mitigate the side effects of various anticancer agents. Side effects are usually caused by drug delivery. The
performance of both pure BCoN nanotube (BCoNNT) and chemically functionalized BCoNNTs as drug delivery
vehicles for ciclopirox (CPX) is investigated by density functional theory (DFT) calculations. It has been found
that the interaction of CPX with pure BCoNNTs is weak (—11.27 kcal mol’l). Therefore, the interaction of CPX
with functionalized BCoNNTs was investigated. Examination of the values related to the adsorption energies of
CPX at the surface of pure and functionalized BCoNNTSs showed that the formation of a hydrogen bond between
the active parts of CPX and the carboxyl group of functionalized BCoNNTs has a significant effect on drug
adsorption and its thermodynamic stability. In addition, the functionalized BCoNNTSs were stable in the water
phase with negative solvation energies, which were conducive to CPX delivery applications. This study presents a
new strategy for achieving high densities of CPX on BCaNNTs.

1. Introduction the associated side effects, including surgery, radiation, immunotherapy

and chemotherapy [3]. Nonetheless, these treatment methods suffer

One of the primary causes of death in human beings worldwide,
especially in industrialized countries, is cancer [1]. Cancer is not a single
disease, rather it encompasses many different types, such as colorectal,
stomach, prostate, and lung cancer. Cancer is a leading cause of death
worldwide, and the number of people dying from it continues to rise
every day. According to recent reports, cancer has caused the death of
approximately 8.8 million people globally [2]. Oncologists have pre-
dicted that the number of cancer cases might rise up to 15 million by
2020 and the number of deaths might rise up to 12 million [2]. Thus far,
different cancer treatment methods have been employed for minimizing
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from some disadvantages. including biodegradation, poor biocompati-
bility, reappearance rate of cancer or tumor-cells, and high cytotoxicity
to normal cells [3-9]. Cancer chemotherapy is an effective treatment
method in which anticancer drugs are used to destroy cancer cells.
However, these drugs have limited effects due to their toxic nature and
negative side effects. Therefore, delivering anticancer drugs to targeted
cancer cells is a popular yet challenging issue that needs to be addressed
[10]. The development of novel and effective drug delivery vehicles
(DDVs) is crucial to improving drug absorption levels and reducing
negative side effects. The use of nanotechnology, particularly the design
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ABSTRACT : The application of food grade polysaccharide namely Plantago psyllium (Isabgol) has been assessed for the
removal of fluoride from wastewater. Flocculation studies were carried under varying experimental condition of contact time,
fluoride concentration, flocculant dosage and pH. The maximum removal obtained was 71.32 % after 45 minutes. The optimal
mucilage dose was 10mg/L. The maximum removal was obtained at acidic pH (4) for fluoride. These food-grade polysaccharides
are a great option for an adsorbent because they are plentiful, biodegradable and non-toxic.

Key words : Plantago psyllium, optimal mucilage dose, fluoride ion, biodegradable, non-toxic.
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INTRODUCTION

Pure water is scarce and is not easily available to
all. Deprieved sections of the society consume
contaminated water and take ill periodically, often
resulting in epidemics. The water may be contaminated
by natural sources or by industrial effluents. One such
contaminant is fluoride. Fluorine is a salt of the element
fluorine. Fluorine is the most highly reactive element of
hydrogen family. Small amount of it are found in sea
water, bone, teeth and in ground water mainly as fluoride
ion. Most fluoride associated with monovalent cations
such as NaF and KF is water soluble, while the other
formed with divalent cations such as CaF and PbF is
generally insoluble.

Fluoride is “more toxic than lead and less toxic than
arsenic” and is an accumulative toxin. Fluoride has dual
significance, if its content is less than 0.5ppm, it may
result in problems like dental caries. World Health
Organisation (WHO) recommends fluoride concentration
in the range of 0.1-0.5ppm. The requirement of fluoride
content varies among countries and depends on the
geography and the age of people involved. An intake of
fluorine per day results in fluorosis. Fluorine being
cumulative, bone seeking mineral, the resultant skeletal
changes are progressive. Fluoride increases the stability

{ )

] Tl T s

Lijetalens
of crystal lattice in bone, but makes the bone more brittle.
Drinking of fluoridated water will double the number of
hip fractures.

The International Society for Fluoride Research
(ISFR) has reported studies implicating fluoride in the
rising rates of Down’s syndrome, Chronic fatigue
syndrome and sleep disorder.

The presence of fluoride ion in portable water has
adverse effects on human health. According to the World
Health Organization (WHO) the maximum acceptable
concentration of fluoride in drinking water lies below
1.5mg/L (Ayoob and Gupta, 2006). Fluoride is attracted
by positively charged calcium in teeth and bones due to
its strong electronegativity, which results in dental, skeletal
and non skeletal fluorosis, in children as well as adults
(Ayoob and Gupta, 2006). Fluoride normally enters the
environment and human body through water, food,
industrial exposure, drugs, cosmetics etc; however,
drinking water is the major source of daily intake (Sarala
and Rao, 1993). Increasing fluoride concentration in water
has already become a very serious issue in many countries
(Ayoob and Gupta, 2006; Meenakshi and Maheshwari,
2006). Traditional treatment methods such as reverse
osmosis, ion exchange (Mohapatra et al, 2009) and
adsorption (Sundaram et al, 2009) have been attempted.
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An ongoing and elusive task is to create single phase anode materi- Received 17 December 2022

als for solid oxide fuel cells (SOFC). Compared to the typical Ni-YSZ Accepted 11 August 2023

cermet anode, perovskite oxide based anode material has a number

of benefits. Here, we present the structural and electrical characteris-

tics of Y3+ doped SrTiOs ceramics that are used as the anode in solid . T .
: . - " perovskite anode; dielectric

oxide fuel cells. The samples with nominal composition x=0 and properties; solid oxide fuel

0.05 were synthesized by high energy ball milling. The powder X-ray cells

diffraction pattern reveals that the synthesized samples crystallize

into cubic crystal structure with space group Pm3m for both the

compositions. The samples were sintered at a temperature of

1300 °C for 6h. The sintered density of the samples was found to be

greater than 97%. The temperature dependent dielectric measure-

ment studies reveal that dielectric constant increases with yttrium

doping and shows relaxer behavior. A higher dielectric constant and

electrical conductivity was observed for the Y-doped sample which

fulfill the basic requirement for anode materials of solid oxide

fuel cells.
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1. Introduction

Solid oxide fuel cell is a fourth-generation battery in which energy conversion from
chemical to electrical occurs. A solid oxide electrolyte separates the cathode and anode
in a Solid oxide fuel cell (SOFC) [1]. One of the most crucial parts of a SOFC is the
anode, which exposes the catalyst to fuels directly. A common anode material, nickel/
YSZ, has the drawback of resistance losses at high temperatures, suffers poisoning, and
accumulates carbon. Because they are chemically robust at high working temperatures,
ceramic anodes have benefits in achieving direct electrochemical oxidation of dry
methane without carbon deposition [2]. A number of scientists have recently shown
that anodes made of perovskite materials are promising options for upcoming fuel cell
anodes [3, 4]. Since their development, perovskite-based oxide materials have found a
wide range of uses, including super capacitors, SOFCs, photovoltaics, battery materials,
and energy storage [5-9]. Strontium titanate, or SrTiOs, is particularly attractive owing
to its crucial thermo-chemical durability and semiconducting characteristics [10].
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ABSTRACT

The layered multiferroic perovskite oxides are excellent functional materials for
ferroelectric memory applications and also show application potential for cathode
materials in lithium-oxygen battery due to high surface area, good stability, easy
processing and low price. Synthesis of uniformly distributed layered perovskite
oxides with low band gap, ionic-conducting and ferroelctric nature is still chal-
lenging. In this work, we have synthesized a new single-phase aurivillius phase
BigFeNiTi;O;4 ceramics by high-energy ball mill mechano-chemical reaction. The
Rietveld refinement of XRD data reveals that the compound Bi FeNiTi;O,g shows
orthorhombic structure with space group P2/m and SEM images confirm the
uniform layered morphology. BigFeNi Ti;O,4 ceramic have shown very high T,
of 450 °C and typical relaxor behaviour. Impedance analysis reveals the effect of
grains, grain boundaries and electrode on conductivity. Ferroelectric nature is
confirmed by obtained P-E loop at room temperature. We also report much lower
band gap (E, =1.87 eV) as compared to BigFe,TizOy4 (Eg = 3.2 €V) ceramics which
is due to Ni 3d state formation below Fe 3d state. The present work provide new
path to engineer the functional properties of perovskite oxides for memory and
energy storage applications.
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1 Introduction the degradation of pollutants and the conversion of

different forms of energies directly driven by solar

In the twenty-first century, identifying potential mate-
rials for effective energy generation and storage is a
significant task. The globe has been struggling with
serious issues of energy scarcity and environmen-
tal pollution. Because of its enormous potential for
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https://doi.org/10.1007/s10854-024-12215-1

energy, semiconductor-based photocatalysis has long
been seen to be one of the most promising methods to
solve these problems [1]. Multiferroic photocatalysts
with small band gaps, ferromagnetism (FM), and fer-
roelectricity (FE) are predicted to have potential in
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India was a latecomer to economic reforms, embarking on
the process in earnest only in 1991, in the wake of an exceptionally
severe balance of payments crisis. The need for a policy shift had
become evident much earlier, as many countries in east Asia
achieved high growth and poverty reduction through policies
which emphasized greater export orientation and encouragement
of the private sector. India took some steps in this direction in the
1980s, but it was not until 1991 that the government signaled a
systemic shift to a more open economy with greater reliance upon
market forces, a larger role for the private sector including foreign
investment, and a restructuring of the role of government.

India's economic performance in the post-reforms period
has many positive features. The average growth rate in the ten year
period from 1992-93 1o 2001-02 was around 6.0 percent, as shown
in Table 1, which puts India among the fastest growing developing
countries in the 1990s. This growth record is only slightly better
than the annual average of 5.7 percent in the 1980s, but it can be
argued that the 1980s growth was unsustainable, fuelled by a
buildup of external debt which culminated in the crisis of 1991, In
sharp contrast, growth in the 1990s was accompanied by
remarkable external stability despite the east Asian crisis. Poverty
also declined significantly in the post-reform period, and at a faster
rate than in the 1980s according to some studies (as Ravallion and
Datt discuss in this issue).

However, the ten-year average growth performance hides
the fact that while the economy grew at an impressive 6.7 percent
in the first five years after the reforms, it slowed down to 5.4
percent in the next five years. India remained among the fastest
growing developing countries in the second sub-period because
other developing countries also slowed down after the east Asian
crisis, but the annual growth of 5.4 percent was much below the
target of 7.5 percent which the government had set for the period.
Inevitably. this has led to some questioning about the effectiveness
of the reforms.

Opinions on the causes of the growth deceleration vary.
World economic growth was slower in the second half ofthe 1990s
and that would have had some dampening effect, but India's
dependence on the world economy 1s not large enough for this to
account for the slowdown. Critics of liberalization have blamed
the slowdown on the effect of trade policy reforms on domestic
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industry (for example, Nambiar et al, 1999;
Chaudhuri, 2002). However, the opposite view is
that the slowdown 1s due not to the effects of
reforms, but rather to the failure to implement the
reforms effectively. This in turn is often attributed
to India's gradualist approach to reform, which has
meant a frustratingly slow pace of
implementation. However, even a gradualist pace
should be able to achieve sigmficant policy
changes over ten years. This paper examines
India's experience with gradualist reforms from
this perspective.

We review policy changes in five major
areas covered by the reform program: fiscal deficit
reduction, industrial and trade policy, agricultural
policy, infrastructure development and social
sector development. Based on this review, we
consider the cumulative outcome of ten years of
gradualism to assess whether the reforms have
created an environment which can support 8
percent GDP growth, which 1s now the
government target.

Savings, Investment and Fiscal Discipline-

Fiscal protligacy was seen to have caused
the balance of payments crisis in 1991 and a
reduction in the fscal deficit was therefore an
urgent priority at the start of the reforms. The
combined fiscal deficit of the central and state
governments was successfully reduced from 9.4
percent of GDP in 1990-91 to 7 percent in both
1991-92 and 1992-93 and the balance of payments
crisis was over by 1993. However, the reforms also
had a medium term fiscal objective of improving
public savings so that essential public investment
could be financed with a smaller fiscal deficit to
avoid “crowding out™ private investment. This
part of the reform strategy was unfortunately never
implemented.

As shown in Table 2, public savings
deteriorated steadily from +1.7 percent of GDP in
1996-97 to —1.7 percent in 2000-01. This was
reflected ina comparable deterioration in the fiscal
deficit taking it to 9.6 percent of GDP in 2000-01.
Not only is this among the highest in the
developing world, 1t 1s particularly worrisome
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because India's public debt to GDP ratio is also very
high at around #0%. Since the total financial
savings of households amount to only 11 percent of
GDP, the fiscal deficit effectively preempts about
90 percent of household financial savings for the
government. What is worse, the rising fiscal deficit
in the second half of the 1990s was not financing
higher levels of public investment, which was more
or less constant in this period.

These trends cast serious doubts on India's
ability to achieve higher rates of growth in future.
The growth rate of 6 percent per year in the post-
reforms period was achieved with an average
investment rate of around 23 percent of GDP.
Accelerating to 8 percent growth will require a
commensurale increase in investment, Growth
rates of this magnitude in cast Asia were associated
with investment rates ranging from 36-38 percent.
While it can be argued that there was
overinvestment in East Asia, especially in recent
years, it Is unlikely that India can accelerate to 8
percent growth unless it can raise the rate of
investment to around 29-30 percent of GDP, Part of
the increase can be financed by increasing foreign
direct investment, but even if foreign direct
investment increases from the present level of 0.5
percent of GDP to 2.0 percent -- an optimistic but
not impossible target -- domestic savings would
still have to increase by at least 5 percentage points
of GDP.

Can domestic savings be increased by this
amount? As shown in Table 2, private savings have
been buoyant in the post-reform period. but public
savings have declined steadily. This trend needs to
be reversed. Both the central government and the
state governments would have to take a number of
hard decisions to bring about improvements in their
respective spheres.

The central government's effort must be
directed primarily towards improving revenues,
because performance in this area has deteriorated
significantly in the post reform period. Total tax
revenues of the center were 9.7 percent of GDP in
1990-91. They declined to only 8.8 percent in
2000-01, whereas they should have increased by at




least two percentage points. Tax reforms involving
lowering of tax rates, broadening the tax base and
reducing loopholes were expected to raise the tax
ratio and they did succeed n the case of personal
and corporate income taxation but indirect taxes
have fallen as a percentage of GDP. This was
expected in the case of customs duties, which were
deliberately reduced as part of trade reforms, but
this decline should have been offset by improving
collections from domestic indirect taxes on goods
and by extending indirect taxation to services. This
part of the revenue strategy has not worked as
expected. The Advisory Group on Tax Policy for
the Tenth Plan recently made a number of
proposals for modernizing tax administration,
including especially computerization, reducing
the degree of exemption for small scale units and
integration of services taxation with taxation of
goods (Planning Commission, 2001a). These
recommendations need to be implemented
urgently.

There is also room to reduce central
government subsidies, which are known to be
highly distortionary and poorly targeted (e.g.
subsidies on food and fertilizers), and to introduce
rational user charges for services such as
passenger traffic on the railways, the postal system
and umversity education. Overstaffing was
recently estimated at 30 percent and downsizing
would help reduce expenditure.

State governments also need to take
corrective steps. Sales tax systems need to be
modernized in most states. Agricultural income
tax is constitutionally assigned to the states, but no
state has attempted to tax agricultural income,
Land revenue is a traditional tax based on
landholding, but it has been generally neglected
and abolished in many states. Urban property
taxation could yield much larger resources for
municipal governments if suitably modernized.
but this tax base has also been generally neglected.
State governments suffer from very large losses in
state electricity boards (about | percent of GDP)
and substantial losses in urban water supply, state
road transport corporations and in managing
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irrigation systems. Overstaffing is greater in the
states than in the center.

The fiscal failures of both the central and
the state governments have squeezed the capacity
of both the center and the states to undertake
essential public nvestment. High levels of
government borrowing have also crowded out
private investment. Unless this problem is
addressed, the potential benefits from reforms in
other areas will be eroded and it may be difficult
even to maintain the average growth rate of 6
percent experienced in the first ten years after the
reforms, let alone accelerate to 8 percent.

Reforms in Industrial and Trade Policy -

Reforms in industrial and trade policy were
a central focus of much of India's reform effort in
the early stages. Industrial policy prior to the
reforms was characterized by multiple controls
over private investment which limited the areas in
which private investors were allowed to operate,
and often also determined the scale of operations,
the location of new investment, and even the
technology to be used. The industnal structure that
evolved under this regime was highly inefficient
and needed to be supported by a highly protective
trade policy, often providing tailor-made protection
to each sector of industry. The costs imposed by
these policies had been extensively studied (for
example. Bhagwati and Desai, 1965; Bhagwati and
Srinivasan, 1971; Ahluwalia, 1985) and by 1991 a
broad consensus had emerged on the need for
greater liberalization and openness. A great deal
has been achieved at the end of ten years of
gradualist reforms.

Industrial Policy-

Industrial policy has seen the greatest
change, with most central government industrial
controls being dismantled. The list of industries
reserved solely for the public sector - which used
to cover 18 industries, including iron and steel,
heavy plant and machinery, telecommunications
and telecom equipment, minerals, oil, mining, air
transport services and electricity generation and
distribution -- has been drastically reduced to three:
defense aircrafts and warships, atomic energy




generation, and railway transport. Industrial
licensing by the central government has been
almost abolished except for a few hazardous and
environmentally sensitive industries. The
requirement that investments by large industrial
houses needed a separate clearance under the
Monopolies and Restrictive Trade Practices Act to
discourage the concentration of economic power
was abolished and the act itselfis to be replaced by
a new competition law which will attempt to
regulate anticompetitive behavior in other ways.
The mam area where action has been
inadequate relates to the long standing policy of
reserving production of certain items for the small-
scale sector. About 800 items were covered by this
policy since the late 1970s, which meant that
investment in plant and machinery in any
individual unit producing these items could not
exceed § 250,000, Many of the reserved items such
as garments, shoes, and toys had high export

potential and the failure to permit development of

production units with more modern equipment and
a larger scale of production severely restricted
India's export competitiveness. The Report of the
Committee on Small Scale Enterprises (1997) and
the Report of the Prime Minister's Economie
Advisory Council (2001) had both pointed to the
remarkable success of China in penetrating world
markets in these arcas and stimulating rapid
growth of employment in manufacturing. Both
reports recommended that the policy of
reservation should be abolished and other
measures adopted to help small-scale industry.
While such a radical change in policy was
unacceptable, some policy changes have been
made very recently: fourteen items were removed
from the reserved list in 2001 and another 50 in
2002. The items include garments, shoes, toys and
auto components, all of which are potentially
important for exports. In addition. the investment
ceiling for certain items was increased to $1
million. However, these changes are very recent
and it will take some years before they are
reflected in economic performance.

Industrial hiberalization by the central
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government needs to be accompanied by
supporting action by state governments. Private
investors require many permissions from state
governments to start operations, like connections
to electricity and water supply and environmental
clearances. They must also interact with the state
bureaucracy in the course of day-to-day operations
because of laws governing pollution, sanitation,
workers' welfare and safety, and such. Complaints
of delays, corruption and harassment arising from
these interactions are common. Some states have
taken initiatives to ease these interactions, but
much more needs to be done.

A recently completed jomnt study by the
World Bank and the Confederation of Indian
Industry (Stern, 2001) found that the investment
climate varies widely across states and these
differences are retlected in a disproportional share
of investment, especially foreign investment, being
concentrated in what are seen as the more investor-
friendly states (Maharashtra, Gujarat, Karnataka,
Andhra Pradesh and Tamil Nadu) to the
disadvantage of other states (like Uttar Pradesh,
Bihar and West Bengal). Investors perceived a 30
percent cost advantage in some states over others,
on account of the availability of infrastructure and
the quality of governance. These differences across
states have led to an increase in the variation in state
growth rates. with some of the less favored states
actually decelerating compared to the 1980s
(Ahluwalia, 2002). Because liberalization has
created a more competitive environment, the pay
off from pursuing good policies has inereased.
thereby increasing the importance of state level
action. Infrastructure deficiencies will take time
and resources to remove but deficiencies in
governance could be handled more quickly with
sufficient political will.

Trade Policy -

Trade policy reform has also made
progress, though the pace has been slower than in
industrial liberalization. Before the reforms, trade
policy was characterized by high tariffs and
pervasive import restrictions. Imports of
manufactured consumer goods were completely




banned. For capital goods, raw materials and
intermediates, certain lists of goods were freely
importable, but for most items where domestic
substitutes were being produced, imports were
only possible with import licenses. The criteria for
issue of licenses were nontransparent, delays were
endemic and corruption unavoidable. The
economic reforms sought to phase out import
licensing and also to reduce import duties.

Import licensing was abolished relatively
early for capital goods and intermediates which
became freely importable in 1993, simultaneously
with the switch to a flexible exchange rate regime.
Import licensing had been traditionally defended
on the grounds that 1t was necessary to manage the
balance of payments, but the shift to a flexible
exchange rate enabled the government to argue
that any balance of payments impact would be
effectively dealt with through exchange rate
flexibility. Removing quantitative restrictions on
imports of capital goods and intermediates was
relatively easy, because the number of domestic
producers was small and Indian industry
welcomed the move as making it more
competitive. [t was much more difficult in the case
of final consumer goods because the number of
domestic producers affected was very large (partly
because much of the consumer goods industry had
been reserved for small scale production).
Quantitative restrictions on imports of
manufactured consumer goods and agricultural
products were finally removed on April 1., 2001,
almost exactly ten years after the reforms began,
and that in part because of a ruling by a World
Trade Organization dispute panel on a complaint
brought by the United States.

Progress in reducing tariff protection, the
second element in the trade strategy, has been even
slower and not always steady. As shown in Table 3.
the weighted average import duty rate declined
from the very high level of 72.5 percent in 1991-92
to 24.6 percent in 1996-97, However. the average
tarift rate then increased by more than 10
percentage points in the next four years. In
February 2002, the government signaled a return
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to reducing taniff protection. The peak duty rate
was reduced to 30 percent, a number of duty rates at
the higher end of the existing structure were
lowered, while many low end duties were raised to
5 percent. The net result is that the weighted
average duty rate is 29 percent in 2002-03.

Although India's tariff levels are
significantly lower than in 1991, they remain
among the highest in the developing world because
most other developing countries have also reduced
tariffs in this period. The weighted average import
duty in China and southeast Asia is currently about
half the Indian level. The government has
announced that average tanffs will be reduced to
around 15 percent by 2004, but even if this is
implemented, tariffs in India will be much higher
than in China which has committed to reduce
weighted average duties to about 9 percent by 2005
as a condition for admission to the World Trade
Organization,

Foreign Direct Investment-

Liberalizing foreign direct investment was
another important part of India's reforms, driven
by the belief that this would increase the total
volume of investment in the economy, improve
production technology, and increase access to
world markets. The policy now allows 100 percent
foreign ownership in a large number of industries
and majority ownership in all except banks,
insurance companies, telecommunications and
airlines. Procedures for obtaining permission were
greatly simplified by listing industries that are
eligible for automatic approval up to specified
levels of foreign equity (100 percent, 74 percent
and 51 percent). Potential foreign investors
investing within these limits only need to register
with the Reserve Bank of India. For investments in
other industries, or for a higher share of equity than
is automatically permitted in listed industries,
applications are considered by a Foreign
Investment Promotion Board that has established a
track record of speedy decisions. In 1993, foreign
institutional investors were allowed to purchase
shares of listed Indian companies in the stock
market, opening a window for portfolio investment




in existing companies.

These reforms have created a very
different competitive environment for India's
industry than existed in 1991, which has led to
significant changes. Indian companies have
upgraded their technology and expanded to more
efficient scales of production. They have also
restructured through mergers and acquisitions and
refocused their activities to concentrate on areas of
competence. New dynamic firms have displaced
older and less dynamic ones: of the top 100
companics ranked by market capitalization in
1991, about half are no longer in this group.
Foreign investment inflows increased from
virtually nothing in 1991 to about 0.5 percent of
GDP, Although this figure remains much below
the levels of foreign direct investment in many
emerging market countries (not to mention 4
percent of GDP in China), the change from the pre-
reform situation is impressive. The presence of
foreign-owned firms and their products in the
domestic market 1s evident and has added greatly
to the pressure to improve quality.

These policy changes were expected to
generate faster industrial growth and greater
penetration of world markets in industrial
products, but performance in this respect has been
disappointing. As shown in Table 1. industrial
growth increased sharply in the first five vears
after the reforms, but then slowed to an annual rate
of 4.5 percent in the next five years. Export
performance has improved, but modestly. The
share of exports of goods in GDP increased from
5.7 percent in 1990-91 to 9.7 percent, but this
reflects in part an exchange rate depreciation.
India's share in world exports, which had declined
steadily since 1960, increased slightly from
around (1.5 percent in 1990-91 to 0.6 percent in
19902000, but much of the increase m world
market share is due to agricultural exports. India's
manufactured exports had a 0.5 percent share in
world markets for those items in 1990 and this rose
to only (.55 percent by 1999, Unlike the case in
China and southeast Asia, foreign direct
investment in India did not play an important role
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in export penetration and was instead oriented
mainly towards the domestic market.

One reason why export performance has
been modest is the slow progress in lowering
import duties that make India a high cost producer
and therefore less atiractive as a base for export
production. Exporters have long been able to
import inputs needed for exports at zero duty, but
the complex procedure for obtaining the necessary
duty-free import hicenses typically involves high
transactions cost and delays. High levels of
protection compared with other countries also
explains why foreign direct investment in India has
been much more oriented to the protected domestic
market, rather than using India as a base for
exports. However, high tariffs are only part of the
explanation for poor export performance. The
reservation of many potentially exportable items
for production in the small scale sector (which has
only recently been relaxed) was also a relevant
factor. The poor quality of India's infrastructure
compared with infrastructure in east and southeast
Asia, which 1s discussed later in this paper, 15 yel
another.

Inflexibility of the labor market is a major
factor reducing India's competitiveness in exports
and also reducing industrial productivity generally
(Planning Commussion, 2001 ). Any firm wishing to
close down a plant, or to retrench labor in any unit
employing more than 100 workers, can only do so
with the permission of the state government, and
this permission is rarely granted. These provisions
discourage employment and are especially onerous
for labor-intensive sectors. The increased
competition i the goods market has made labor
more willing to take reasonable positions, because
lack of flexibility only leads to firms losing market
share. However, the legal provisions clearly remain
much more onerous than in other countries. This 1s
important area of reform that has yet to be
addressed. The lack of any system of
unemployment insurance makes it difficult to push
for major changes in labor flexibility unless a
suitable contributory system that is financially
viable can be put in place, The government has




recently announced its intention to amend the law
and raise the level of employment above which
firms have to seek permission for retrenchment
from 100 workers at present to 1000 while
simultaneously increasing the scale of
retrenchment compensation. However, the
amendment has yetto be enacted.

These gaps in the reforms provide a
possible explanation for the slowdown in
industrial growth in the second half of the 1990s. It
can be argued that the initial relaxation of controls
led to an investment boom, but this could have
been sustained only if industrial investment had
been oriented to tapping export markets, as was the
case in east Asia. As it happened, India's industrial
and trade reforms were not strong enough, nor
adequately supported by infrastructure and labor
market reforms to generate such a thrust. The one
area which has shown robust growth through the
1990s with a strong export orientation 1s software
development and various new types of services
enabled by information technology like medical
transcription, backup accounting, and customer
related services. Export earnings in this area have
grown from $100 million in 1990-91 to over $6
billion in 2000-01 and are expected to continue to
grow at 20 to 30 percent per year. India’s success in
this area is one of the most visible achievements of
trade policy reforms which allow access to imports
and technology at exceptionally low rates of duty,
and also of the fact that exports in this area depend
primarily on telecommunications infrastructure,
which has mmproved considerably in the post-
reforms period.

Reformsin Agriculture-

A common criticism of India's economic
reforms is that they have been excessively focused
on industrial and trade policy, neglecting
agriculture which provides the livelihood of 60
percent of the population. Critics point to the
deceleration in agricultural growth in the second
half of the 1990s (shown in Table 2) as proof of this
neglect, However, the notion that trade policy
changes have not helped agriculture is clearly a
misconception. The reduction of protection to
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industry, and the accompanying depreciation in the
exchange rate, has tilted relative prices in favor of
agriculture and helped agricultural exports. The
index of agricultural prices relative to
manufactured products has increased by almost 30
percent in the past ten years (Ministry of Finance,
2002, Chapter 5). The share of India’s agricultural
exports in world exports of the same commodities
increased from 1.1 percent in 1990 to 1.9 percent in
1999, whereas it had declined in the ten years
before the reforms.

But while agriculture has benefited from
trade policy changes, it has suffered in other
respects, most notably from the decline in public
investment in areas critical for agricultural growth,
such as irrigation and drainage, soil conservation
and water management systems, and rural roads,
As pointed out by Gulati and Bathla (2001}, this
decline began much before the reforms, and was
actually sharper in the 1980s than in the 1990s,
They also point out that while public investment
declined, this was more than offset by a rise in
private investment in agriculture which accelerated
after the reforms. However, there 1s no doubt that
investment in agriculture-related infrastructure is
critical for achieving higher productivity and this
investment is only likely to come from the public
sector. Indeed, the rising trend in private
investment could easily be dampened if public
investment in these critical areas is not increased.

The main reason why public investment in
rural infrastructure has declined is the deterioration
in the fiscal position of the state governments and
the tendency for politically popular but inefficient
and even iniquitous subsidies to crowd out more
productive investment. For example, the direct
benefit of subsidizing fertilizer and underpricing
water and power goes mainly to fertilizer producers
and high income farmers while having negative
effects on the environment and production, and
even on income of small farmers. A phased increase
in fertilizer prices and imposition of economically
rational user charges for irrigation and electricity
could raise resources to finance investment in rural
mfrastructure, benefiting both growth and equity.




Competitive populism makes it politically
difficult to restructure subsidies in this way, but
there is also no alternative solution in sight.

Some of the policies which were crucial in
promoting food grain production in earlier years,
when this was the prime objective, are now
hindering agricultural diversification,
Government price support levels for food grains
such as wheat are supposed to be set on the basis of
the recommendations of the Commission on
Agricultural Costs and Prices, a technical body
which is expected to calibrate price support to
reasonable levels. In recent years, support prices
have been fixed at much higher levels,
encouraging overproduction. Indeed, public food
grain stocks reached 58 million tons on January 1.
2002, against a norm of around 17 million tons!
The support price system clearly needs to be better
aligned to market demand if farmers are to be
encouraged to shift from food grain production
towards other products.

Agncultural diversification also calls for
radical changes in some outdated laws. The
Essential Commodities Act, which empowers
state governments to impose restrictions on
movement of agricultural products across state
and sometimes even district boundaries and to
limit the maximum stocks wholesalers and
retailers can carry for certain commodities, was
designed to prevent exploitive traders from
diverting local supplies to other areas of scarcity or
from hoarding supplies to raise prices. lIts
consequence 1s that farmers and consumers are
denied the benefit of an integrated national market.
It also prevents the development of modern
trading companies. which have a key role to play in
the next stage of agricultural diversification. The
government has recognized the need for change
and recently removed certain products -- including
wheat, rice, coarse grains, edible oil, vilseeds and
sugar -- from the purview of the act. However, this
step may not suffice, since state governments may
be able to take similar action. What is needed is a
repeal of the existing act and central legislation
that would make it illegal for government
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authorities at any level to restrict movement or
stocking of agricultural products (Planning
Commission, 2001).

The report of the Task Force on
Employment has made comprehensive proposals
for review of several other outdated agricultural
law (Planning Commission, 2001b). For example.
laws designed to protect land tenants, undoubtedly
an important objective, end up discouraging
marginal farmers from leasing out nonviable
holdings to larger farmers for fear of being unable
to reclaim the land from the The
Agricultural Produce Marketing Acls in various
states compel traders to buy agricultural produce
only in regulated markets, making it difficult for
commercial traders to enter into contractual
relationships with farmers. Development of a
modern food processing sector, which is essential
to the next stage of agricultural development, is
also hampered by outdated and often contradictory
laws and regulations, These and other outdated
laws need to be changed if the logic of
liberalization is to be extended to agriculture.
Infrastructure Development-

Rapid growth in a globalized environment
requires a well-functioning infrastructure
including especially electric power, road and rail
connectivity, telecommunications, air transport,
and efficient ports. India lags behind east and
southeast Asia in these areas. These services were
traditionally provided by public sector monopolies
but since the investment needed to expand capacity
and improve quality could not be mobilized by the
public sector, these sectors were opened to private
investment, including foreign investment,
However, the difficulty in creating an environment
which would make it possible for private investors
to enter on terms that would appear reasonable to
consumers, while providing an adequate risk-
return profile to investors, was greatly
underestimated. Many false starts and
disappointments have resulted.

The greatest disappointment has been in the
electric power sector, which was the first area
opened for private investment. Private investors

tenant.




were expected to produce eleetricity for sale to the
State Electricity Boards, which would control of
transmission and distribution. However, the State
Electricity Boards were financially very weak,
partly because electricity tariffs for many
categories of consumers were too low and also
because very large amounts of power were lost in
transmission and distribution. This loss, which
should be between 10 to 15 percent on technical
grounds (depending on the extent of the rural
network), varies from 35 to 50 percent. The
difference reflects theft of electricity, usually with
the connivance of the distribution staff. Private
investors, fearing nonpayment by the State
Electricity Boards insisted on arrangements which
guaranteed purchase of electricity by state
governments backed by additional guarantees
from the central government. These arrangements
attracted criticism because of controversies about
the reasonableness of the tariffs demanded by
private sector power producers, Although a large
number of proposals for private sector projects
amounting to about 80 percent of existing
generation capacity were initiated, very few
reached financial closure and some of those which
were implemented ran into trouble subsequently.
Because of these difficulties. the expansion of
generation capacity by the utilities in the 1990s has
been only about half of what was targeted and the
quality of power remained poor with large voltage
fluctuations and frequent interruptions.

The flaws in the policy have now been
recognized and a more comprehensive reform is
being attempted by several state governments.
Independent statutory regulators have been
established to set tariffs in a manner that would be
perceived to be fair to both consumers and
producers. Several states are trying to privatize
distribution in the hope that this will overcome the
corruption which leads to the enormous
distribution losses. However, these reforms are not
easy to implement. Rationalization of power
tarifts is likely to be resisted by consumers long
used to subsidized power, even though the quality
of the power provided in the pre-reform situation
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was very poor. The establishment of regulatory
authorities that are competent and credible takes
time. Private investors may not be able to enforce
collection of amounts due or to disconnect supply
for non-payment without adequate backing by the
police. For all these reasons. private investors
perceive high risks in the early stages and therefore
demand terms that imply very high rates of return.
Finally, labor unions are opposed to privatization of
distribution,

These problems are formidable and many
state governments now realize that a great deal of
preliminary work is needed before privatization
can be successfully implemented. Some of the
initial steps, like tarift rationalization and enforcing
penalties for non-payment of dues and for theft of
power, are perhaps best implemented within the
existing public sector framework so that these
features, which are essential for viability of the
power sector, are not attributed solely to
privatization. Ifthe efforts now being made in halfa
dozen states succeed, it could lead to a wvisible
improvement within a few years.

The results in telecommunications have
been much better and this is an important factor
underlying India's success in information
technology. There was a false start initially because
private investors offered excessively high license
fees in bidding for licenses which they could not
sustain, which led to a protracted and controversial
renegotiation of terms. Since then, the policy
appears to be working satisfactorily. Several
private sector service providers of both fixed line
and cellular services, many in partnership with
foreign investors, are now operating and competing
with the pre-existing public sector supplier.
Teledensity, which had doubled from 0.3 lines per
100 population in 1981 to 0.6 in 1991, increased
sevenfold in the next ten years to reach 4.4 in 2002.
Waiting periods for telephone connections have
shrunk dramatically. Telephone rates were heavily
distorted earlier with very high long distance
charges cross-subsidizing local calls and covering
inefficiencies in operation. They have now been
rebalanced by the regulatory authority, leadingto a




reduction of 30 percent in long distance charges.
Interestingly, the erstwhile public sector
monopoly supplier has aggressively reduced
prices in a bid to retain market share.

Civil aviation and ports are two other areas
where reforms appear to be succeeding, though
much remains to be done. Two private sector
domestic airlines, which began operations after the
reforms, now have more than half the market for
domestic air travel. However, proposals to attract
private investment to upgrade the major airports at
Mumbai and Delhi have yet to make visible
progress. In the case of ports, 17 private sector
projects involving port handling capacity of 60
million tons, about 20 percent of the total capacity
at present, are being implemented. Some of the
new private sector port facilities have set high
standards of productivity.

India's road network is extensive, but most
ofit is low quality and this is a major constraint for
interior locations. The major arterial routes have
low capacity (commonly just two lanes in most
stretches) and also suffer from poor maintenance.
However, some promising initiatives have been
taken recently. In 1998, a tax was imposed on
gasoline (later extended to diesel) , the proceeds of
which are earmarked for the development of the
national highways, state roads and rural roads.
This will help finance a major program of
upgrading the national highways connecting
Delhi, Mumbai, Chennai and Calcutta to four
lanes or more, to be completed by the end of 2003.
It is also planned to levy modest tolls on these
highways to ensure a stream of revenue which
could be used for maintenance. A few toll roads
and bridges in areas of high traffic density have
been awarded to the private sector for
development.

The railways are a potentially important
means of freight transportation but this area is
untouched by reforms as yet. The sector suffers
from severe financial constraints, partly due to a
politically determined fare structure in which
freight rates have been set excessively high to
subsidize passenger fares, and partly because
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government ownership has led to wasteful
operating practices. Excess staff is currently
estimated at around 25 percent. Resources are
typically spread thinly to respond to political
demands for new passenger trains at the cost of
investments that would strengthen the capacity of
the railways as a freight carrier. The Expert Group
on Indian Railways (2002) recently submitted a
comprehensive program of reform converting the
railways from a departmentally run government
enterprise to a corporation, with a regulatory
authority fixing the fares in a rational manner. No
decisions have been announced as yet on these
recommendations.

Financial Sector Reform-

India's reform program included wide-
ranging reforms in the banking system and the
capital markets relatively early in the process with
reforms in insurance introduced at a later stage.

Banking sector reforms included: (a)
measures for liberalization, like dismantling the
complex system of interest rate controls,
climinating prior approval of the Reserve Bank of
India for large loans, and reducing the statutory
requirements to invest in government securities;
(b) measures designed to increase financial
soundness, like introducing capital adequacy
requirements and other prudential norms for banks
and strengthening banking supervision; (c)
measures for increasing competition like more
liberal licensing of private banks and freer
expansion by foreign banks. These steps have
produced some positive outcomes. There has been
a sharp reduction in the share of non-performing
assets in the portfolio and more than 90 percent of
the banks now meet the new capital adequacy
standards. However, these figures may overstate
the improvement because domestic standards for
classifying assets as non-performing are less
stringent than international standards.

India's banking reforms differ from those in
other developing countries in one important respect
and that is the policy towards public sector banks
which dominate the banking system. The
government has announced its intention to reduce




its equity share to 33-1/3 percent, but this is to be
done while retaining government control.
Improvements in the efficiency of the banking
system will therefore depend on the ability to
increase the efficiency of public sector banks.

Skeptics doubt whether government
control can be made consistent with efficient
commercial banking because bank managers are
bound to respond to political directions if their
career advancement depends upon the
government. Even if the government does not
interfere directly in credit decisions, government
ownership means managers of public sector banks
are held to standards of accountability akin to civil
servants, which tend to emphasize compliance
with rules and procedures and therefore
discourage innovative decision making,
Regulatory control is also difficult to exercise. The
unstated presumption that public sector banks
cannot be shut down means that public sector
banks that perform poorly are regularly
recapitalized rather than weeded out. This
obviously weakens market discipline, since more
efficient banks are not able to expand market
share.

[f privatization is not politically feasible, it
15 at least necessary to consider intermediate steps
which could increase efficiency within a public
sector framework (see for example Ahluwalia
2002). These include shifting effective control
from the government to the boards of the banks
including especially the power to appoint the
Chairman and Executive Directors which is at
present with the government; removing civil
servants and representatives of the Reserve Bank
of India from these board; implementing a prompt
corrective action framework which would
automatically trigger regulatory action limiting a
bank's expansion capability if certain trigger
points of financial soundness are breeched; and
finally acceptance of c¢losure of insolvent public
sector banks (with appropriate protection for small
depositors), Unless some initiatives along these
lings are taken, it is highly unlikely that public
sector banks can rise to the levels of efficiency
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needed to support rapid growth.

Another major factor limiting the
efficiency of banks is the legal framework, which
makes it very difficult for creditors to enforce their
claims. The government has recently introduced
legislation to establish a bankruptey law which will
be much closer to accepted international standard.
This would be an important improvement but it
needs to be accompanied by reforms in court
procedures to cut the delays which are a major
weakness of the legal system at present.

Reforms in the stock market were
accelerated by a stock market scam in 1992 that
revealed sertous weaknesses mn the regulatory
mechanism, Reforms implemented include
establishment of a statutory regulator:
promulgation of rules and regulations governing
various types of participants in the capital market
and also activities like insider trading and takeover
bids; introduction of electronic trading to improve
transparency in establishing prices; and
dematerialization of shares to eliminate the need
for physical movement and storage of paper
securities. Effective regulation of stock markets
requires the development of institutional expertise,
which necessarily requires time, but a good start
has been made and India's stock market 18 much
better regulated today than in the past. This is to
some extent reflected in the fact that foreign
institutional investors have invested a cumulative
521 billion in Indian stocks since 1993, when this
avenue for investment was opened.

An important recent reform is the
withdrawal of the special privileges enjoyed by the
Unit Trust of India. a public sector mutual fund
which was the dominant mutval fund investment
vehicle when the reforms began. Although the Unit
Trust did not enjoy a government guarantee, it was
widely perceived as having one because 1ts top
management was appointed by the government.
The Trust had to be bailed out once in 1998, when
its net asset value fell below the declared
redemption price of the units, and again in 2001
when the problem recurred. It has now been
decided that in future investors in the Unit Trust of




India will bear the full risk of any loss in capital
value. This removes a major distortion in the
capital market, in which one of the investment
schemes was seen as having a preferred position.

The insurance sector (including pension
schemes), was a public sector monopoly at the
start of the reforms. The need to open the sector to
private insurance companies was recommended
by an expert committee (the Malhotra Committee)
in 1994, but there was strong political resistance.
It was only in 2000 that the law was finally
amended to allow private sector insurance
companies, with foreign equity allowed up to 26
percent, to enter the field. An independent
Insurance Development and Regulatory Authority
has now been established and ten new life
insurance companies and six general insurance
companies. many with well-known international
insurance companies as partners, have started
operations. The development of an active
insurance and pensions industry offering attractive
products tailored to different types of requirements
could stimulate long term savings and add depth to
the capital markets. However, these benefits will
only become evident over time,

Privatization-

The public sector accounts for about 35
percent of industrial value added in India, but
although privatization has been a prominent
component of economic reforms in many
countries, India has been ambivalent on the subject
until very recently. Initially, the government
adopted a limited approach of selling a minority
stake in pubhie sector enterprises while retaining
management control with the government, a
policy described as “disinvestment” to distinguish
it from privatization. The principal motivation was
to mobilize revenue for the budget, though there
was some expectation that private shareholders
would ncrease the commercial onentation of
public sector enterprises. This policy had very
limited success. Disinvestment receipts were
consistently below budget expectations and the
average realization in the first five years was less
than 0.25 percent of GDP compared with an
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average of 1.7 percent in seventeen countrics
reported in a recent study (see Davis et.al. 2000},
There was clearly limited appetite for purchasing
shares in public sector companies in which
rovernment remained in control of management.

In 1998, the government announced its
willingness to reduce its shareholding to 26 percent
and to transfer management control to private
stakeholders purchasing a substantial stake in all
central public sector enterprises except in strategic
areas. The first such privatization occurred in 1999,
when 74 percent of the equity of Modern Foods
India Ltd. (a public sector bread-making company
with 2000 employees), was sold with full
management control to Hindustan Lever, an Indian
subsidiary of the Anglo-Dutch multinational
Unilever. This was followed by several similar
sales with transfer of management: BALCO, an
aluminium company: Hindustan Zinc; Computer
Maintenance Corporation; Lagan Jute Machinery
Manufacturing Company: several hotels; VSNL,
which was until recently the monopoly service
supplier for international telecommunications;
IPCL, a major petrochemicals unit and Maruti
Udyog, India's largest automobile producer which
was a joint venture with Suzuki Corporation which
has now acquired full managerial controls.

The privatization of Modern Foods and
BALCO generated some controversy. not so much
on the principle of privatization, but on the
transparency of the bidding process and the
faimess of the price realized. Subsequent sales
have been much less problematic and although the
policy continues to be criticized by the unions, it
appears to have been accepted by the public,
especially for public sector enterprises that are
making losses or not doing well. However, there is
little public support for selling public sector
enterprises that are making large profits such as
those in the petroleum and domestic
telecommunications sectors, although these are
precisely the companies where privatization can
generate large revenues. These companies are
unlikely to be privatized in the near future, but even
s0, there are several companies in the pipeline for




privatization which are likely to be sold and this
will reduce resistance to privatizing profit-making
companies.

An important recent innovation, which
may increase public acceptance of privatization, is
the decision to earmark the proceeds of
privatization to finance additional expenditure on
social sector development and for retirement of
public debt. Privatization is clearly not a
permanent source of revenue, but it can help fill
critical gaps in the next five to ten years while
longer term solutions to the fiscal problem are
attempted. Many states have also started
privatizing state level public sector enterprises.
These are mostly loss making enterprises and are
unlikely to yield significant receipts but
privatization will eliminate the recurring burden of
financing losses.

Social Sector Development in Health and
Education-

India's social indicators at the start of the
reforms in 1991 lagged behind the levels achieved
in southeast Asia 20 years earlier, when those
countries started to grow rapidly (Dreze and Sen,
1995). For example, India's adult literacy rate in
1991 was 52 percent, compared with 57 percent in
Indonesia and 79 percent in Thailand in 1971. The
gap in social development needed to be closed, not
only to improve the welfare of the poor and
increase their income earning capacity, but also to
create the preconditions for rapid economic
growth. While the logic of economic reforms
required a withdrawal of the state from areas in
which the private sector could do the job just as
well, if not better, it also required an expansion of
public sector support for social sector
development.

Much of the debate in this area has focused
on what has happened to expenditure on social
sector development in the post-reform period. Dev
and Moolji (2002) find that central government
expenditure on towards social services and rural
development increased from 7.6 percent of total
expenditure in 1990-91 to 10.2 percent in 2000-01,
as shown in Table 4. As a percentage of GDP, these
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expenditures show a dip in the first two years of the
reforms, when fiscal stabilization compulsions
were dominant, but there is a modest increase
thereafter. However, expenditure trends in the
states, which account for 80 percent of total
expenditures in this area, show a definite decline as
a percentage of GDP in the post-reforms period.
Taking central and state expenditures together,
social sector expenditure has remained more or less
constant as a percentage of GDP.

Closing the social sector gaps between
India and other countries in southeast Asia will
require additional expenditure, which in turn
depends upon improvements in the fiscal position
of both the central and state governments.
However, it is also important to improve the
efficiency of resource use in this area. Saxena
(2001) has documented the many problems with
existing delivery systems of most social sector
services, especially in rural areas. Some of these
problems are directly caused by lack of resources,
as when the bulk of the budget is absorbed in
paying salaries , leaving little available for
medicines in clinics or essential teaching aids in
schools. There are also governance problems such
as nonattendance by teachers in rural schools and
poor quality of teaching.

Part of the solution lies in greater
participation by the beneficiaries in supervising
education and health systems, which in turn
requires decentralization to local levels and
effective peoples' participation at these levels.
Nongovernment organizations can play a critical
role in this process. Different state governments are
experimenting with alternative modalities but a
great deal more needs to be done in this area.

While the challenges in this area are
enormous, it is worth noting that social sector
indicators have continued to improve during the
reforms. The literacy rate increased from 52
percent in 1991 to 65 percent in 2001, a faster
increase in the 1990s than in the previous decade,
and the increase has been particularly high in the
some of the low literacy states such as Bihar,
Madhya Pradesh, Uttar Pradesh and Rajasthan.




Conclusions-

The impact of ten years of gradualist
economic reforms in India on the policy
environment presents a mixed picture. The
industrial and trade policy reforms have gone far,
though they need to be supplemented by labor
market reforms which are a critical missing link,
The logic of liberalization also neceds to be
extended to agriculture, where numerous
restrictions remain in place. Reforms aimed at
encouraging private mvestment in infrastructure
have worked in some areas but not in others. The
complexity of the problems in this area was
underestimated, especially in the power sector.
This has now been recognized and policies are
being reshaped accordingly. Progress has been
made in several areas of financial sector reforms,
though some of the critical issues relating to
government ownership of the banks remain to be
addressed. However, the outcome in the fiscal area
shows a worse situation at the end of ten years than
at the start,

Critics often blame the delays in
implementation and failure to act in certain areas
to the choice of gradualism as a strategy. However,
gradualism implies a clear definition of the goal
and a deliberate choice of extending the time taken
to reach it, in order to ease the pain of transition.
This is not what happened in all areas. The goals
were often indicated only as a broad direction,
with the precise end point and the pace of
transition left unstated to minimize opposition and
possibly also to allow room to retreat if necessary.
This reduced pohitically divisive controversy, and
enabled a consensus of sorts to evolve, but it also
meant that the consensus at each point represented
a compromise, with many interested groups
joining only because they believed that reforms
would not go “too far”. The result was a process of’
change that was not so much gradualist as fitful
and opportunistic. Progress was made as and when
politically feasible, but since the end point was not
always clearly indicated, many participants were
unclear about how much change would have to be
accepted, and this may have led to less adjustment
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than was otherwise feasible.

The alternative would have been to have a
more thorough debate with the objective of
bringing about a clearer realization on the part of all
concerned of the full extent of change needed,
thereby permitting more purposeful
implementation. However, 1t 1s difficult 1o say
whether this approach would indeed have yielded
better results, or whether it would have created
gridlock in India's highly pluralist democracy.
Instead, India witnessed a halting process of
change in which political parties which opposed
particular reforms when in opposition actually
pushed them forward when in office. The process
can be aptly described as creating a strong
consensus for weak reforms!

Have the reforms laid the basis for India to
grow at & percent per year? The main reason for
being optimistic is that the cumulative change
brought about is substantial. The slow pace of
implementation has meant that many of the reform
initiatives have been put in place recently and their
beneficial effects are yet to be felt. The pohey
environment today s therefore potentially much
more supportive, especially if the critical missing
links are put in place. However, the failure on the
fiscal front could undo much of what has been
achieved. Both the central and state governments
are under severe fiscal stress which seriously
undermines their capacity to invest in certain types
of infrastructure and in social development where
the public sector is the only credible source of
investment. If these trends are not reversed, it may
be difficult even to mamtain 6 percent annual
growth in the future, let alone accelerate to 8
percent. However, if credible corrective steps are
taken on the fiscal front, then the cumulative policy
changes that have already taken place in many
areas, combined with continued progress on the
unfinished agenda, should make it possible for
India to accelerate to well beyond 6 percent growth
over the next few years.
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ABSTRACT
A society is formed by the consciousness of identity of its
inhabitants. After they became aware of their identity they
constructed culture and a civilized society. In this process of
civilization, they have become dehumanized and fragmented.
Badal Sircar, through his plays, showed the true nature of
Indian society, and also indicated the ways to resolve the
social questions. In post-colonial India, society is polarized
based on production, and the privileged group assumes the
role of the former British rulers. The British colonizers
considered colonized India as ‘Other’ than any civilized
European country. Sircar’s plays focus on how the concept
of ‘Other’ is deeply rooted in Indian society. That sense of
‘Other’ has created a wide social gap. The play Bhoma
constitutes a phenomenon on social reality. The play Stale
News delves into the origins of colonialism and the anti-
colonial struggle of Santhal tribal people against British
colonial rule in 1855. The play also shows both colonial and
post-colonial events simultaneously. The socio-economic
condition of the Indian ‘Other’ has not shown any sign of
improvement in post-colonial India.
Key Words: Society, Colonial, Post-Colonial, Us, Other, Exploitation, Superior, Inferior

In the ancient period, when there was no human civilization, man lived naturally with peace
and liberty. In the course of civilization, human beings became conscious of th
a society, and they were alienated from Nature. After th
identity, they constructed culture and a civilized society. In this process of civilization, they
have become dehumanized and fragmented. They grow up in a civilized society with various
dichotomies like gender, economic and religious etc. Qur society is still divided into the
colonial dichotomy of ‘Us’ and ‘Other’. An ideal Indian society, of post-
for which freedom fighters laid down their lives, an ideal societ
his Gitanjali, is still beyond our reach:

eir identity in
at, they became aware of their

independent period
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Abstract: - Mahasweta Devi is a great name in the field of Tribals literature. She is the only
water among Indian wiiters n English who could prove het sympathy and kindness towards
the ribals. Through, Devi was born and brought up in a family that produced scholars and
svmpathetic people. During her childhood and schooling days, she made wonders by proving
herself a great scholar. After her maniage, she blossomed into a professional writer by
wntig on the topic of sorows and sufterings by traveling to the areas of tribals and Iving
with them to wipe their tears who were downtrodden and marginalized. These tribals whose
stories Devi has taken into living record made Devi a famous and reputed writer of her time
and among her contemporaries. She has been fully dedicated to the tribals who were
voiceless or could not speak in their favor of them before the rich and zamindars. These
people were so poor, if they took money on loan, could never recover, as the interest rate was
so high and under such conditions. they were to work at the big forms of the money lenders
and their wives were to work at the homes of the rich and landlords.

Keywords: - Equality. mainstream. suppression. marginalization, woeful tale, hunting, bond
labor, etc.

Introduction: - The tribals. whose voice Devi has become, were the voiceless tribals who
never stood agamnst their suppression, oppression, and injustice. These people were to work as
bonded laborers at the farms of moneylenders and upper-caste people. These people were
bom to be tortured, oppressed, and suppressed. Devi, the real voice of these voiceless

persons, saw all these things happening with her own eyes and noticed that the people are
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ABSTRACT:

This paper analyses Girish Karnad's Naga-Mandala from the perspective
of the perpetration of gender discrimination where the protagonist Rani
becomes the victim of male operated society in which females are treated
as the secondary gender or as the ‘other’ and are dominated by the
primary gender, that is, male. Karnad has written this play that provides
the readers various aspects to analyze it, be it a study of mythology, power
of sexuality or gender based discrimination, it adds newly discovered
perceptions provided by the readers to social construct where the
powerless people suffer at the hands of those who have power and who are
in the mainstream. Gender discrimination is a pervasive issue that persists
across various societies, cultures and organizations, perpetuating
inequality and hindering progress towards gender equality. The
perpetration of gender discrimination is often rooted in deeply ingrained
societal norms, stereotypes, and biases that shape attitudes and behaviours.
Such discrimination can be manifested in various forms, including unequal
pay, limited opportunities for career advancement, gender-based violence,
and unequal access to education. All this is going on in our society, su
where do we stand in such scenario? Are we working in this field to
empower the underprivileged and the oppressed? Yes, we are doing great
Jjob seeing the resources provided and the situations prevalent. The efforts
1o combat gender discrimination require a comprehensive approach,
involving legislative reforms, educational initiatives, workplace policies,
and cultural shifts. Progress has been made but challenges persist.
Addressing the issue of perpetration of gender discrimination is crucial for
achieving a more equitable and inclusive world, where individuals of all
genders can thrive and contribute to the fullest extent of their abilities.

Keywords: Gender Discrimination, Perpetration, Patriarchy, Male-Dominance, Inequality,
Oppression.
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Abstract
This research paper examines the no

el Rebecea by Daphne du Maurier through the lens of
o namics between

thematic psychoanalytic analysis. This study examines the complicated psychological dy ;
ctive of psychoanalytic theory,

the characters and the underlying themes of the work from the perspe

specifically drawing on the concepts of repression, the unconscious mind, and the Oedipus complex. T.he
principal heroine, whose identity is never revealed, is visited by Rebecca's ghost, the a'e'ceaseﬂf Sirst wife
of her husband, Maxim de Winter, This investigation dives into the protagonist’s *"’"fm‘ma! a8

psychological anguish, revealing indications of her suppressed impulses, worries, and armgnes. 1t delves
into the protagonist's struggle with her identity and self-esteem, which is constantly mﬂuenfced_ by
Rebecca's idealized image. Furthermore, the study delves into Maxim de Winter's character, delving into
his own psychological issues as well as the impact of his unresolved love for Rebecca. The Oedip il
complex is investigated as a major psychological Sframework for comprehending the {)roragonufs
connection with Maxim and her search for love and acceptance. Besides character analysis, this -_““dy
delves into the larger themes of secrecy, power dynamics, and the interplay of fantasy and r eality. {‘
analyzes how these themes represent the characters' unconscious wanis and struggles, as well as their
of Rebecca gives insight

psychological reasons. Overall, this thematic psychoanalytic examination :
novel's underlying themes. It provides

into the characters’ complex psychological qualities as well as the - "
a deeper insight into the characters' motivations, internal battles, and the p.sycf:oiogma! complexity that

drives the plot by utilizing psychoanalytic theory. . .
Keywords : Rebecca, Psychological analysis, Oedipus Complex, Repression, Unconscious mind.

Introduction:
Literature has traditionally been a canvas on which the complexities of the human
psyche are clearly depicted, allowing readers to delve into the minds, emotions, and

motivations of characters. Rebecca, Daphne du Maurier's timeless masterpiece, is a classic
example of a narrative that not only captivates with its captivating mystery but also provides
fertile ground for the investigation of psychological intricacies. This research paper conducts a
thematic psychoanalyﬁc examination of Rebecca, with the goal of uncovering the latent
psychological underpinnings that drive its characters’ behaviors and define the narrative's
enigmatic allure.

Rebecca, published in 1938, introduces us to an unidentified narrator who finds herself
caug!]t up in a maze of emotions and secrets following her rapid marriage to the intriguing
M‘nxnm de Winter. The novel unfolds a tale of psychological suspense, obsession, and identit
crisis against the backdrop of Manderley, a large estate cloaked in the ghostly’ presence 0};'
Maxim's murdered first wife, Rebecca. “Last night I dreamt I went to Manderley again. It
seemed to me I stood by the iron gate leading to the drive, and for a while l)’mgm ’
enter, furhllui way was barred to me” (Rebecca, Intro 6). e

The latent potential for psychoanalytic stuc i i
characters afld their intricate relationships, P)s(yChoani{y;g:r:;;:ir;togu:]l:iids:l:lufh lnlt_:rplay_ of
work‘s of Sigmund Freud and developed by succeeding theorists such as Ja 2 p‘lonccnng
provides a conceptual framework for revealing characters 'unconscious drives W';:l:tc'lsu;sr'}d]-f?:iz:-:’

119
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 qatement but also the factual grip which we as human have lost in in the hope to get a better
et ‘\'1 duwell ine one 18 running after capital accumulation withoul even being thankful to these
m‘rmjl‘kwncnls. On an cconomic note one can proclaim that the capital is the sheer investment of
“I‘ml.“-.:“- materials which is being gifled to us by Mother Naturc. ‘Literature’ has always heen
1hc.~1\;'m the very core of transcendentalism or we can also term these writers as Nature's poet or
relate dcntalisl.-Since ages they have tried to trigger the inner self: which is inter connected to the
Jnseen chain of the nullfrc either by showing love towards mgunlzliu, trees , serenc Izmdklcapc%. and
majorly forests. T_hcsc 101@5}5 were not only close to lhrc Ipdmn wrilers but even z\mgnc;m. poets
jound a solace \\.fhﬂc portraying their love for the \‘svoocls. T'his rcsea'rch paper will be ch.I]Ing with rh-;
sotion of how literature has .a]ways be;n embracing l'he: conservation of lhclsc forest cites. R_ud‘\{m_'d
Kipling 10 Rabert Frost mgn;festcd lheu‘ lqve for the \:\uldemess. In actual; if we can comprise 1t in
fow lines this could be a divine manifestation of entering into a solace life and clasp to ones bosom
with the very touch of abiotic sightedness.

Kevwords - Mother Nature, Glorious Forests, Nature’s poets, Solace, Wilderness and renunciation.
hamony .self-realization etc.

franscen

Introduction - Forest had been of utmost importance to promote harmony in the ecosystem. These
writers who have embraced transcendentalism to their thoughts have focused majorly on abiotic
aoals. The roots to which we humans are connected are these environmental elements but due to
certain furious progression run we have lost this connection. Robert Frost proclaimed in his one of
the famous poems that is Stopping by Woods on a Snowy Evening; how the poet wants to escape
away from the toilsome world for a while to visualize the nature. The same could be sensed in the
poem 'Birches’; which again portrays the same state of mind that is solace and inner harmony while
embracing nature.
Everything is silent, apart from the soft wind and the slight sound of snowfall that could be heard by
the poet. The sketch of this serene beauty had been remarkably narrated well. The panorama of the
nature’s scenic beauty could be visualized even by the readers. The sensual pleasure is evident. The
poet has described the solace of the forest beautifully. He has actually engulfed us with the idea that
the real alienation and peace lies within when we cuddle the abiotic elements; from which we are
surounded with. Poem Birches deals with the same notion of minute escapism where he wants to
leave the world full of hustle for a short break and get indulged into the truth of the world. The real
truth lies in accepting the nature which we have blotted out. When we get grounded 1o our roots we
are mesmerized by this feel,
“When I see birches bend to left and right
Across the lines of straighter darker trees,
:Iilf]jlj )10 1!1ink some boy”s been swinging them.”

et Frost, Birches line-1-3)

r[:l:;; bIEHUEiI‘uI ]ines‘describc the coniferous fOl'(?Sl areas which surely sweeps the mind away of a

Spjmua“f;rfc.irds a pile uf. beauty, where nothing ‘hes unt:mc]wcl ex-:'cm lh‘c \'r;nlure lm‘\'ards

e the b N:bllranscer;Qunlaln%m. Both his poems Stopping by Woods on a \?no.u'_r tivening and Birches

“L"rng i !}%\I:Ls’l.p]ark in the literary world tending us mwc"lrlti;. these ‘yu.x_'l wood areas and dcc.‘p_ sulucg

like o dmfl ICan pugl he uses Nature !(‘) a great extent, This description about carthly constituent is
Y describing his best friend’s attributes.
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ARTICLE DETAILS ABSTRACT

Research Paper At this level, the main goal of Enghsh instruction should be to
Keywords : cmphasize the four main components of language proficiency:
English, Technical, speaking, listening, reading, and writing. Above all, the instructor
Communication,

Professional, Engineering,
Public  Sector, Global,

International,  Language,

Skill, Practical,
Fundamental, Course,
Svilabus

needs to understand the needs and preferences of the technical college
pupils. It 1s imperatve that more focus be placed on the functional side
of language—that is, language that speaks to learners’ everyday needs
rather than language from bygone eras. These days, the most important
thing for Enghlsh language lecarners 18 1o acquire a language that will
help them deal with everyday situations and speak confidently and
easily. It 1s crucial that the teacher understands his role and the goals he
hopes to accomplish in the classroom. They do not know how to put
the syllabus into practice in their classes, even if it is in front of them.
The nstructor 1s in charge of determining when and how to give a
detailed lesson plan. Without cven the tiniest understanding ol the
course's goals and objectives, their only concern 1s finishing the entire
thing 1in the allotted short amount of time. The goal of teaching
English in engineering colleges should be to enable students to
communicate well in the language so they may use it to their advantage

in both social and professional contexts.



o The Academic Volume 2 | Issue 4 | April 2024

Title: A Study of Migratory Birds Attracted Towards Kosi River and Wetland of | 304-311
Rampur District

28, Author: Dr. Kapil Meena

-

Title: Prospects and Problems of FDI in Indian Retail Sector 312-324

29, Authors: Pawan Kumar, Babli

Title: Educating for Empowerment: Kasturba Balika Yojna's Impact on Girls' | 325-333

Lives

30. | Author: Kenpi Riba

Title: Reportage of Environmental Issues by Print Media: A Study of the Two [ 334-355

Dailies with Reference to Arunachal Pradesh

3l Authors: Nadia K Joseph, Navas M. Kahadar

Title: Analyzing Legal Frameworks and Challenges in Protecting Human Rights | 356-372
of Interstate Migrant Workers in Kerala

32. Authors: Dr. Shanker Singh Solanki, Dr. Vidhya Kant Shukla

" Title: New Trends of ELT in Engincering Colleges of Bharat | 373-378

33. Authors: Chandra Kanti, Dr. Annu Kumar

" Title: Effect of Yogic Practices on Mental Wellbeing | 379-386

34, Authors: Chandra Kanti, Dr. Annu Kumar

Title: Effect of Yogic Practices on Mental Toughness 387-393

35. | Authors: Dr. Anila H. L. Arva P. M, Amina Ansari

| Title: Dietary Assessment of Women with Thyroid Dysfunction | 394-405
36. | Author: Saroj Mahata

| Title: Rajput Painting, The Protector and Guardian of Hindu Culture: A | 406-417 |
Reflection of India’s Military and Feudal Lifestyle

37. | Author: Reethumol S R

Page | 4




« Baien Jowrual of
Medicine and Hewith

Asian Journal of Medicine and Health
s

L ]

Volume 21, Issue 10, Page 269-275, 2023; Article no.AJMAH.104818
ISSN: 2456-8414

Geriatric Population Dependency In
India: An Analytical Review

Kumar Amit @ and Shubham Mishra a*

aDepartment of Geography, Dayanand Anglo-Vedic (PG) College, CSJM University, Kanpur (UP),
208001, India.

Authors’ contributions

This work was carried out in collaboration between both authors. Both authors read and approved the
final manuscript.

Article Information
DOI: 10.9734/AIMAH/2023/v21i10902

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/104818

Received: 09/06/2023
Accepted: 14/08/2023
Published: 25/08/2023

Review Article

ABSTRACT

The present study examines the dependency among the elderly population of India, the distribution
of dependency in the elderly population across states in India and the causes that are responsible
for the dependency among elderly population in India. The study analyses the various data points
present on the elderly population enumerated in the Population Census 2011 and the report
“Elderly in India” [1] published by the Ministry of Statistics and Programme Implementation,
Government of India [2]. The focus of the paper is on analyzing the status, distribution and the
causes of old age dependency in India. A few government measures that have been taken in
recent times to reduce the old age dependency in the country have also been included as a part of
the research. In the end some suggestions how to improve the situation of the elderly population
and therefore reduce dependency and promote a better quality of life to them have been provided.
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Original Research Article

ABSTRACT

Population is influenced by many factors that fall into the broad realms of demographic
characteristics, socio-economic conditions across space and time. This paper adopts an approach
to investigate the spatial and temporal variations of these factors effects on population change.
Specifically, we conduct the analysis at the micro level Village Danshanichara in Azamgarh District
In Uttar Pradesh. The results suggest that the factors have varying effects on population change
over time and across rural, suburban, and urban areas. Their effects depend upon the general
trend of population redistribution processes, local dynamics, and areal characteristics. Overall, a
systematic examination of population dynamics should consider a variety of factors, temporal and
spatial variation of their effects [1]. The examination should have the flexibility to identify and
incorporate influential factors at a given point in time and space, not to adhere to a single set of
drivers in all circumstances. The findings have important implications for population predictions
used for local and regional planning.
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TRENDS OF URBANIZATION IN KRISHNANAGAR MUNICIPALITY,
NADIA DISTRICT, WEST BENGAL

Soumitra Gaine and Kumar Amit

ABSTRACT

There has been a unique trend of urbanization observed in the nineteenth century. It is projected that more than half
or two-third of the global population will be residing in urban areas by 2050. The per capita income o.f everage. pgopfe has sgen
& meyor hike in recent days propelling them to flock towards urban areas to uplifttheir standard of living. Indr_a .rs-no ?xcep'r:ojr)
when i comes fo the trend of rapid urbanization that the world is witnessing now a days. Afrhough urbanization m. h?d;a is
sometimes metropolitan city oriented, the other small and medium size cities have also increased in assocram:fn of
globalzation recorded by Census, 2011. Many small census towns (CTs), Notified Areas (NAs) are connected (?r a.ssoc;?ted
:rr':'? te Municipalities(M). Krishnanagar Municipality is also experienced with rapid growth of urbanization since

indepencdence (1947).

Key Words: Urbanization, Globalization, Metropolitan City, Census Towns (CTs), Notified Area (NA).

introduction

The word 'Urbanization' is a comprehensive
lem usually demonstrates with urban areas by
geographically and demographically sense within
changes time. In India, statutory body, e.g. Municipal
corporation, municipality, cantonment, notified areas,
€ic. are considered as urban area (Chatterjee, 201 4).
Whereas, 2011 census recognized that places which
have a minimum population of 5000, male main
working population more than seventy five per cent
éngaged in non-agricultural activity and population
density is equal or more than 400 persons per square
kilometre (Chandramouli, 2014). United Nations (UN)
considered population in localities having 2,000 and

more may be considered as urban population
(Durand, et al., 1965).

City and Urbanization

Due to the lack of a fixed and unanimous
definition it's difficult to figure out the precise and
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2. Corresponding Author- Dr. Kumar Amit, Assistan
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scholarly definition of the term 'Urban’ (Carter, 1981).
In many countries, an urban area can be recognized
by the number of people living there, the economic
activities of the citizen and its administrative nature.
Ramchandran stated that the urban area may fall into
five categories like 1. demographic, 2. economic, 3.
social, 4. morphological, and 5. functional
(Ramchandran, 2012). Caves defined City as a place
of permanent and densely settled place with definite,
administrative boundaries where vast number of
Population engaged in non-agricultural activities
(Caves, 2004). Census of India has been modified the
definition of urban areas time to time before and after
Independence. The general report of the census of
India, 1901 defines Municipalities, civil lines within
municipal limits and Pérmanently inhabited area
having a population more than 5,000 as Urban areas
(Bose, 1973).

Before 1951,

_ all those settlements as urban
which Municipalities

» Civil lines or any other

phy, Dayanand Anglo

ssor, Department of Ge
3august@gmall.com

-Vedic (PG) College, Kanpur,

ography, Dayanand Anglo-Vedic (PG)
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Cross-shaped nanoaperture nanoantennas inside plasmonic
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Abstract

We have designed a novel nanostructure consisting of a cross-shaped nanoaperture nanoantenna
inside plasmonic nanorings for achieving very large values of electric field enhancement, as well as
large theoretical surface-enhanced Raman scattering (SERS) enhancement factor, towards the center
of the nanostructure. In this work, we employed Finite-difference-time-domain (FDTD) numerical
modeling to simulate the plasmonic (gold) nanostructures present on silica substrates. We found that
the nanostructures being proposed by us show very high localized electric field enhancements as well
as multiple hotspots in which the electric field is enhanced and localized. We observed that these
hotspots have large electric field enhancements (and therefore large theoretical SERS enhancement
factors) at more than one wavelength. Thus, the proposed nanostructure can be used to achieve a
multiple wavelength SERS response. The electric field enhancements and the resonance wavelengths
of nanostructures can be tuned in the visible and the NIR region by modifying the nanostructure
dimensions like the gap between the tips in the central nanoaperture structure, height of
nanostructure, and tip angle variation. It is observed that as the number of gold nanorings increase,
the electric field enhancement (as well as the theoretical SERS enhancement factor) also increase due
to the focusing of light towards the center of nanostructure, and after the addition of a few rings, the
electric field enhancement becomes almost constant. We also studied the polarization dependence of
the nanostructure by varying the angle of polarization of the incident light to check the variation of the
electric field of the nanostructure, and observed that the proposed nanostructures did not have much
polarization dependence. Moreover, due to the symmetric nature of the plasmonic nanostructure, the
position of the hotspot region shifts to the adjacent corner on rotating the incident field polarization.
We optimized all the dimensional parameters to get the best possible theoretical SERS enhancement
factor of ~ 10'°. Moreover, we simulated a periodic array of these plasmonic nanostructures on the
silica substrates, having equal periodicity in X and Y directions, and achieved a theoretical SERS
enhancement factor of ~ 10",

1. Introduction

Raman spectroscopy is an extremely important and powerful analytical technique that is extensively employed
for the detection and unique identification of molecules of interest. However, as the Raman cross-section of
molecules is typically very low (10 °°~10~%° cm? per molecule) [ 1—4], a technique is required to amplify the
Raman signals so that Raman spectroscopy could be employed for trace detection of molecules. Surface
Enhanced Raman Scattering (SERS) is a powerful and sensitive technique to enhance the Raman signal of
molecules in the vicinity of nano-scale structures or thin films of plasmonics-active metals such as silver, gold, or
aluminum. There are two mechanisms for SERS enhancement — the electromagnetic (EM) enhancement and
the chemical enhancement [5—7]. It is well established that the EM enhancement arises either due to the
excitation of localized surface plasmon resonances in metal nanoparticles or nanostructures or due to the

©2024 IOP Publishing Ltd
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Abstract The current study examines the effects of six various fluences (3 x 1019 1 x 10'1, 3 x 10", 1 x 10'2, 3 x 10!2, and 1 x
10'3 ions/cm?) of 100 MeV Ag swift heavy ion irradiation on the optical characteristics of amorphous Ges, Se7g thin films. To analyse
the structure and composition of materials, X-Ray Diffraction (XRD) and Energy-dispersive X-ray analysis (EDAX) measurements
are utilised. The Swanepoel method, which is based on measurements of optical transmission, is used for linear optical analysis.
When there are 1 x 10'2 ions per cm? of fluence, the optical bandgap widens.Semi-empirical relations are used to calculate nonlinear
optical parameters (n, x ), p and FOM) from linear optical parameters (Eg and ng). The single-oscillator Wemple-DiDomenico
(WDD) model can be used to describe the dispersions of both pristine and irradiated films. The linear/ nonlinear refractive index,
third order susceptibility, non linear optical absorption and figure of merit (FOM) reduces up to fluence 1 x 1012 ions/cm?. These
parameters increase as fluence is increased more. Raman spectroscopy is used to understand how bonding rearrangement affects
linear and nonlinear characteristics when heavy ions are irradiated quickly. In the context of photonic applications, the use of this
study is discussed.

1 Introduction

Covalent network glasses known as amorphous chalcogenides contain one or more chalcogen elements, such as sulphur, selenium,
and tellurium [1]. In particular, in the IR-NIR region, network glasses made with chalcogen components are very beneficial in active
and passive optical systems. The NIR-IR transparency, low phonon energy, high refractive index, high third-order nonlinearity,
and broad range of photo/ion sensitivity of these glasses are what make them useful [2]. Through external processes like thermal
annealing, photo-exposure, and ion irradiation, the optical characteristics of these glasses can be customised to meet the requirements
of a particular application. Systematic experiments that have been published in the past have helped to better understand the changes
in optical characteristics caused by photo-exposure and thermal annealing [3-5]. The findings from ion irradiations are different
from those from photo exposure, therefore additional research is needed to build a clear perception and identify when its applicability
is more advantageous than that of other methods. When the performance of the optical components is very desirable, ion irradiation
is an approach that can be used since, in accordance with some earlier studies, it can optimise optical parameters up to a large limit
[6-10].

Energetic ions deposit their energy into the medium, modifying its properties through elastic impact (nuclear energy loss) and
inelastic impact (electronic energy loss). High-energetic ions, known as swift-heavy ions, range in energy from tens of MeV to GeV.
Due to the energy that these ions largely deposit in the materials through inelastic collisions, rapid changes in material characteristics
take place. A maximum dose limit must be established because high-energy ions may destroy thin film samples after a certain dose.
[11].The amorphous GexSe(j_x) system has a large glass formation zone and is non-toxic, non-hazardous, and environmentally
acceptable [12]. As a result, this system has a substantial selection of amorphous compositions to suit the requirements of any
given application. Due to the wide range of photo/ion sensitivity, photo/ion exposure can also be utilised to tailor the optical and
structural characteristics of the amorphous GexSe(1-x) system [6]. In terms of glass network connectivity, these alterations brought
on by photo-exposure and low-energy ion irradiation are predictable. The valency and atomic proportion of a constituent element is
multiplied to create the Mean Coordination Number (MCN) [13, 14]. The ternary and higher-order Ge-Se amorphous alloys continue
to exhibit this behaviour of the amorphous GexSe(j_x) system, which is useful in predicting the compositions’ optical and structural
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Abstract

Small and medium enterprises (SMEs) are critical for the well-being and robustness of any
economy. They account for more than 90% of firms and 50% of employment generated
worldwide. Thus, they need to imbed sustainability in their operational construct to remain
globally competitive and environmentally responsible. This work presents an 'enterprise
success' framework comprising variables - entrepreneurial orientation, enterprise
competitiveness and external environment. The commonality of attributes amongst the
SMEs is examined to develop clusters exhibiting similar traits; thereby locating development
strategies based on this cluster approach that positively impacts their performance. Cluster
analysis is completed using the K-means clustering technique, identifying the homogeneous
SME clusters based on various firm attributes. The cluster formation helps locate pertinent
factors that impact the enterprise's long-term competitiveness, enabling the development of
an innovative and strategic foresightedness for a sustainable future. The proposed
framework offers managerial exhortations, highlighting the optimum solution transit strategy
towards sustainability.

Keywords

small and medium enterprises, SMEs, sustainability, interlocking circles model,
entrepreneurial orientation, enterprise competitiveness, digital adoption, firm performance,
cluster analysis, K-means clustering technique
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Abstract: Coronavirus is a well-known
virus that has affected human health all
over the world, causing a great impact in
India. It has been observed that throughout
iTected population js made
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aware of the physical effects of the SARS-
COV-2 imfection. Therefore, various steps
have been taken to prevent exposure to
coronavirus, which has in turn helped to
prevent the rise of COVID-19. The
coronavirus pandemic has created a very
critical situation all over the world and has
caused great damage to the population of
India. Nowadays, the outbreak of COVID-
19 has disturbed the routine of people and
has resulted in many unanticipated
changes, leading to severe psychological
responses, mental health issues, and
various physiological disorders. In such a
crisis, the response of the citizens may
greatly affect the pandemic’s dynamic by
altering the severity, transmission, disease
flow, and repercussions. This research
paper aims to understand the impact of
coronavirus and its effect on the mental
health of people. Moreover, it will
Investigate -various physiological changes
due to increased menta! stress, Therefore,
this research will also provide pragmatic
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implications for many psychological
disorders at both macro and micro levels
during such an epidemiological crisis,
along with a detailed overview of the
effects of coronavirus op the mental heaith
of people around the world.

Keywords: Coronavirus, Covidl9,
Disease Flow, SARS COV2, Pandemic
Dynamics, Mental Health

Introduction:
Coronavirus disease (COVID-19) is an

infectious disease caused by the SARS-
COV-2 virus. Most people infected with
‘the virus experience mild to moderate
respiratory illness and recover without
requiring special treatment; however, some
become seriously ill and requirs specific
medical attention.
It is a well known fact that novel
coronavirus was identified in 2019 at
Wuhan in China. On 11® February 2020,
the WHO gave the name of COVID-19
and SARS COV-2 on the basis of
infectious symptoms. The COVID-19
pandemic has affected the population all
over the world and has given signals and
precautions for the prevention against the
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IMPACTS OF DIGITAL CLASSROOMS AND
ONLINE LEARNING PLATFORMS ON EDUCATION

BHAWANA SRIVASTAVA, *REDDY. P.B

the transformative influence of technology on education
tion of digital classrooms and online learming plattorms
ditional learning environments, employing

Abstract: This research delves into
specifically focusing on the prolifera
Digital classrooms introduce novel dynamics to tra

interactive whitcboards, tablets, and virtual reality tools to cultivate deeper student
These platforms enable students to explore simulations

engagement and comprehension. ]
visualize intricate concepts, and access a vast pool ol information beyond convennional
textbooks, thereby fostering personalized lea
learning styles. Conversely, online leaming platforms
accessibility, allowing students to Jearn at their own pace ft‘}:ﬂfdlc“ of geographical or
temporal constraints. Massive Open Online Courses (MOOCs) and personalized learming

platforms democratize education, offering lifelong learming opportunitics toa diverse array of
y in education presents both opportunities

learners. Nevertheless, the integration of technolog

and challenges. Effective implementation necessitates ongoing teacher training  and
infrastructure development while ensuring equitable access to technology remains a crucal
hurdle. Furthermore, concerns persist regarding potential distractions, the digital divide. and
the cultivation of essential social and interpersonal skills traditionally nurtured in classtooms
A balanced future likely entails a blended learning model that amalgamates the strengths ol
traditional and digital approaches, capitalizing on technology's ability to enhance instruction
while preserving the irreplaceable benefits of face-to-face interaction. This research
contributes to a deeper understanding of technologys potential to reshape education,
advocating for the creation of future-proof learning environments that foster engagement,

accessibility, and a passion for lifelong learning.

ming experiences tailored to indmidual needs and
offer unparalleled  Mevibility and

Keywords: Digital classrooms, Online learning platforms, MOOCs, Accessibility n education,

Teacher training (technology integration)
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Introduction: The educational landscape is undergoing a metamorphosis, driven by the
persistent flow of technology (Aada, K., 2024, George, A.S., 2029). Traditional classrooms. once
confined by the confines of textbooks and blackboards, are morphing into dynamic learning
hubs buzzing with interactive whiteboards, tablets, and virtual reality (VR) tools (Brown. M D,
2023). Simultaneously, the rise of online learning platforms is dismantling geous aphical and
temporal barriers, offering unprecedented access to education. This research investigates into
the multifaceted impact of technology on education, with a specific focus on digital classrooms
and online learning platforms. Understanding the impacts of technology on education s not
merely an academic pursuit; it is a critical exploration with profound implications lor the

future of learning (https://www.oecd.org/education)

Here's why studying this topic is essential:

1. Fostering Deeper Engagement and Understanding: Traditional education maodels often
relied on rote memorization and passive learning (Kumari, R et al 2023) Technology however
has the potential to revolutionize this dynamic. Digital classrooms, with their interactive ook
and immersive experiences, can transform abstract concepts into engaging simulations (Malik.
et al 2024). Students can explore the inner workings of the human body through VR anatamy
lessons, travel to ancient civilizations through virtual reality field tnips, and visuahize compley
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Abstract: Spirulina platensis (SP), a microalga known for its potent antioxidant and anti-inflammatory
properties, serves as a valuable food supplement for humans and various animal species. The global issue of
mercury pollution, with its detrimental impacts on aquatic ecosystems and resident organisms, underscores
the urgency of research in this field. Poecilia reticulata, commonly referred to as guppies, is a frequently
utilized model organism in ecotoxicological studies due to its heightened sensitivity to environmental
contaminants. Exposure to mercury chloride (HgCI2) induces hepatotoxic, nephrotoxic, and neurotoxic
effects in numerous species, including humans, birds, and fish. This study investigates the potential
hepatoprotective effects of Spirulina platensis (SP) against sub-acute mercury toxicity in male Poecilia
reticulata. Histologically, the livers of HgClz-intoxicated fish displayed disrupted hepatic architecture, with
hepatocytes dissociated from one another. Multifocal hepatocytes exhibited vacuolar degeneration,
characterized by multiple clear rounded vacuoles within the cytoplasm, accompanied by moderate congestion
and focal inflammatory infiltrate. Administering HgCl> for 28 days at various exposure levels (1/10, 1/20, and
1/30 of LCsp values) significantly elevated liver marker enzymes in fish serum (P > 0.05). Transaminases
(AST and ALT) were particularly affected, increasing by over threefold (296% and 356%, respectively).
However, co-administration of SP with HgCl> in Group IV significantly reduced (P > 0.05) the elevated liver
biochemical marker enzymes compared to groups exposed solely to HgCl,. SP treatment restored all tested
serum enzymes and biomarkers to within normal limits. In summary, Spirulina supplementation effectively
mitigated mercuric chloride-induced hepatotoxicity, ameliorating oxidative tissue injuries.

Keywords: Spirulina platensis, Poecilia reticulata, mercury toxicity, hepatoprotection, serum biomarkers,
hepatic histopathology.

|. INTRODUCTION

Mercury (Hg) stands as a formidable and multifaceted environmental pollutant, characterized by its ability to
manifest in a variety of forms, each carrying distinct and potent toxicity profiles (Driscoll, et al. 2013,
Streets et al. 2019, Joy, A. and Qureshi, A., 2023). In the intricate tapestry of aquatic ecosystems,
mercury undergoes a series of complex and often perplexing transformations. It exhibits an insidious capacity
to accumulate within the organisms inhabiting these fragile ecosystems, thereby casting a pervasive and
ominous shadow over aquatic life (Olsvik et al. 2021, Qu et al. 2022, Kumar et al. 2023). Moreover, this
environmental menace extends its malevolent reach to encompass potential health risks for humans,
effectively infiltrating the food chain (Kumar et al 2023).

Within the intricate web of this ecological narrative, the liver emerges as a central and multifaceted
protagonist, equipped with a repertoire of critical roles that are pivotal in safeguarding the organism against
the pernicious effects of heavy metal exposures, with mercuric chloride taking a particularly notorious role in

| 1IJCSP23C1215 | International Journal of Current Science (IJCSPUB) www.ijcspub.org | 866 |
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Socio-Economic Consequences of Climate
Change in Rural Madhya Pradesh:
A Comprehensive Analysis

Bhawna Srivastava* and Reddy P.B.y

The changing climate patterns, including shifts in temperature, rainfall,
and the frequency of extreme weather events, pose significant challenges to
agricultural productivity in rural Madhya Pradesh. The present paper
examines the potential socio-economic consequences of climate change in
rural areas of Madhya Pradesh, focusing on key sectors such as agriculture,
water resources, livelihoods, health, and infrastructure. Water resources,
essential for agricultural activities and rural livelihoods, are also at risk
due to climate change. Changes in precipitation patterns can lead to water
scarcity, affecting irrigation systems and access to clean drinking water.
Moreover, increased frequency and intensity of floods and droughts can
further exacerbate water-related challenges, impacting agriculture and
rural communities. The socio-economic consequences of climate change
extend beyond agriculture and water resources. Rural livelihoods,
particularly those dependent on forests, natural resources, and traditional
practices, are susceptible to disruptions. Changes in ecosystems and
biodiversity loss can affect indigenous communities and local populations
reliant on forest products and ecosystem services. Additionally, climate
change can have implications for public health in rural Madhya Pradesh.
Rising temperatures can contribute to the spread of vector-borne diseases,
such as malaria and dengue, while changes in rainfall patterns can increase
the incidence of waterborne diseases. The resulting health burdens can
strain rural healthcare systems and impact the overall well-being of
communities. Furthermore, climate change can pose challenges to rural
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Ahstract-Hypertension is major problem a now days.
The magnitude of this disorder is huge. According to the
latest survey 8-10 crores of people in India from all age
groups arc sulfering from hypertension. However the
discase remaln  easily diagnosable, potentially
preventable & complefely manageable with many of
complication being reversible neveriheless the lifestyle
modification are recommended to the prevention as well
as for the management of the disorder.

In this we have studied a comparative study of BP person
having ape group 1 (o60+ & we have seen that there are
many variations In age 45 & 60 yr

Kevword - llyperiension, age, diagnosis, disease
INTRODUCTION

In India, the incidence of hypericnsion is arising &
becoming the most important public health problem. It
is a common, asymptomatic, readily detectable and as
usunlly easily treatable if untreatable

The Joint Nutritional committee (JNC) published in
1997. The commiltee cxpens felts the need for new
recommendation due Lo following are spouse lo-

To avoid of the result of new clinical trials and
observations,

To provide a simple classification of BP.

To provide clear and consume guidelines.

To create awareness the (JNC) guidelines.

Have not been utilized (o the max.

In the seventh JNC (JNC express report in Dec, 2002
and report was submitted to the journal of the
American medical association in Apr. 2013, it was
published in an electronic format on 14may 2003 and
print on may 21, 2003) The use of whacco, nhesity and
the under treatment of hypertension is the reason of
more than 70% of premature mobility in the general
population. Also we can trmee down a lot of aduliliomd
discases onigin back in early stage of childhood [ 1]

LJIILT 15H754

It has been proven that high blood pressure in
adulthood is n result of its negligence in childhood [2-
4]

That was on prevenlion, retraction, cvaluation and
tremment of BP provides the latest for the
management of hypeniension. It emphasis several key
message such as risk assignment and therapeutic
management of patients with or with risk factors for
hypertension.

Blood percentiles were first published in a report in
1977[5]

The first message concemed cardiovascular risk
associated with hypertensive disease and the
significance of hypertension in general population
The risk of cardiovascular disease (CVD) beginning at
110/76 mmhg. Doubles with each increment of 20/10
mmhg.

Persons who normolensive at age 55have a 90 %
lifetime risk for developing hypertensive.

In person older than 50 systolic BP greater than 140
mmhg is a much more important CVD risk Factor than
diastolic BP

The second message relates to the restructuring for the
diagnostic classification of hypertension. Individual
with a systolic BP of 120-139 mmhg. Or diastolic BP
ol 80-89 mmhg should consider.

This led to subsequent task force reports, in which
incorporated new data [6].Moreover: it was found that
BP was strongly under the influence of height in
nddition 1o age and sex. Among these 3 cffective
factors height is more applicable and a quite suitable
primary reference metric even in comparison with age
it is o precise measure of body size and maturation
which are the primary determinants of the natural rise
of BP throughout childhood(7.8]. Therefore height
percentiles have been included in the deteanination of
BP percentiles.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN THCHNOLOGY 658
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ABSTRACT

Kanpur city is well known for its industrial value as well as historic and cultivation/biodiversity
conservation values. Butterflies dominantly flourish in the natural environment having nectar,
flowering, or cropping plants. Butterflies are attractive, beautiful, efficient pollinators and work as
a bio-indicator species of various environmental health status. Their high diversity and abundance
represent good quality of environment and a healthy ecosystem for wildlife survival. They are the
as indicators of ecosystem health because they are very sensitive to changes in microclimate,
habitat, and pollution. There are dominantly season changes found as Winter, Summer, and Rainy,
and butterflies were found good enough with rich densities as well as species diversities in July,
August, September, October, mid-November, February, March, and April. In December, January,
May, and June, Butterfly occurrence is negligible qualitatively as well as quantitatively. Air quality
parameters depend on whether so they are highly influenced by changes in climatic conditions
(Jacob, D.J., Winner D.A. 2009, Greg A. Breed 2013).

The present study is based on the impact assessment of various butterfly

species regarding the climatic change of various sites of Kanpur. The current investigation
demonstrated the richness of several butterfly species that encompass a wide range of types. There
were 21 different kinds of butterflies, grouped into 5 families. Hesperiidae (1), Papilionidae (2),
Lycaenidae (4), Pieridae (6), and Nymphalidae (8). Their abundance depends upon the various
parameters of Air Quality as well as floral diversity which enhances their growth.
It was found that due to high dust particles and various pollutants released due to the
establishment of industries. Automobile extraction is also responsible for Air Pollution.
Greenhouse, global warming, acid rain, and oxygen depletion also negatively affect butterfly’s
survival and growth. Apart from this various physical environmental factors were also responsible
for butterfly abundance regarding pollution.

Keywords- butterfly, bio-indicator, industrialization, pollutant, Limiting Factor
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ABSTRACT

In permanent lentic water bodies, the chemical picture completely depends on the surroundings from where these bodies
receive effluents. Planktons play an important role as primary producers of the system. The limnological study is important for
water quality monitoring by which correlation has been established among different physical, chemical, and biological parameters.
This statistical analysis easily represented the presence /absence of Planktons on the basis of seasonal variations. Regarding
the seasonal variations, the values of pH, magnesium & calcium (Mg, Ca), dissolved oxygen & dissolved oxygen matter (DO,
DOM) indicate variation in water quality which directly or indirectly influence the population of Chlamydomonas elliptica,
Chlamydomonas globosa, Chlamydomonas intermedia, and Chlamydomonas orbicularis. On the basis of chemical analysis in
terms of DO & DOM, the shallow water system was moderately polluted. Chlamydomonas intermedia showed dominant species
which occurred most of the months in a year. The fluctuation in the population densities of Chlamydomonas elliptica,
Chlamydomonas globosa, and Chlamydomonas orbicularis was observed greatly as they occurred in a few months in a year.
Chlamydomonas intermedia showed positive co-relation with DO and significant negative co-relation with DOM. Mg and pH
showed significant negative values. Apart from this, biological populations also showed various co-relation among other known
species.

Figure : 00 References : 12 Tables : 04

KEY WORDS : Density, Limnological study, Plankton, Waste-water system

experimental studies provided information for an
understanding of environmental changes which was
necessary to allow for the protection and remediation of
ecosystems. Ecological assessment considering all

Introduction
Kanpur is an eminent city for various industries.
In most of the locations of the Kanpur city, small shallow
ponds and puddles are found which are filled to the brim

during the rainy season. Generally, these water bodies
persist throughout the year. But the water level may vary
due to seasonal variation. It has been observed that in
drier months their water levels were maintained by the
inflow of domestic discharges and industrial effluents
were frequent. Excessive usage of natural resources
and an ever-increasing population have been
responsible for many undesirable changes in this lentic
aquatic system. Most of the freshwater systems were
under the stress of urbanization and industrialization.
The development of new environmental problems as a
result of this has given rise to new ideas in the field of
monitoring and assessment of aquatic ecosystems.
Such water body has unique physico - chemical
characteristics which highly influences the biological
spectrum'2. Seasonal water samples collection and their

components of the ecosystem helped in giving
information in plankton densities regarding with physico
— chemical parameters (pH, Ca, Mg, DO & DOM). In
other words, we can say that Biomonitoring is used to
assess environmental quality by observations on
changes in the biological responses and vice—versa®.

Material and Methods

This permanent pond was a hypertrophic system
that is situated in the Dabauli(south) towards Gujaini in
Kanpur. It is a natural aquatic system as no defined built
boundaries are there. It is surrounded by natural
vegetation as well as an urban area near NH19. It
received rainwater, solid waste dumping, and domestic
wastewater discharges regularly. This is a pond in which
Sunlight reached all the way to the pond, so
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ABSTRCT

A number of the vital important parameters for assessing the water great like DO (Dissolved Oxygen),
were monitored  at exceptional locations ina  few foremost Indian  rivers.  The results received
from the take a look at well-known shows that the vital parameters had growing values in some
monitoring locations, decreasing values, and no variant in values at some other locations. It’s far endorsed
to have better values of DO. There was no discharge of industrial wastes, motels/restaurants wastes,
immersing of idols in the course of spiritual festivals, and so forth, to the rivers in the course of the
COVID-19 lockdown. Therefore, enforcement of strict policies via the government of India for
disposal of wastes constituted of industrial & homeactivities

can extensively reduce the water pollution levels within the Indian River Ganga and Yamuna

KEYWORDS: DO,COVID,Ganga.Yamuna

INTRODUTION

COVID-19 stands for Corona Virus Infectious disease, whose 12 months of occurrence is 2019. it's
miles due to the pathogen intense Acute respiratory Syndrome Corona Virus-2 (SARSCOV-2) belonging
to the B-subgroup of the Corona virus own family. The sickness became first identified in Wuhan town,
Hubei province of China, which later spread its tentacles to over 220 nations and territories round the
sector. The government of India imposed a national lockdown in view that middle of the
night of 24th March to restrict the unfold of  the deadly Corona virus disease Covid-19. The
arena fitness company (WHO) declared it a worldwide pandemic of worldwide concern on 30th Jan 2020.
it's far determined that human-to-human transmission is specially with the aid of near contact with an
inflamed man or woman thru coughing, sneezing, breathing droplets but, there are
instances suggested of transmission through viral dropping via feces [1.2]. Some
of the commonplace signs of COVID-19 infection are fever, headache, fatigue, dry

VOLUME 17, ISSUE 8, 2023 999 http://xadzkjdx.cn
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Abstract

In this article we introduce interesting two dimensional formulae of Legendre and Gegenbauer
polynomials and then study their analytic and algebraic properties to derive some known and unknown
results. Again we define two classes of two dimensional Gegenbauer-Legendre polynomials to obtain their
series formulae. Finally, we use these results in the computation of the region of convergence of arbitrary
function consisting of Gegenbaner-Legendre mixed polynomials.

2020 Mathematical Sciences Classification: 33C45: 33C47; 11B39; 33C90.

Keywords and Phrases: Analytic and algebraic properties: Legendre and Gegenbauer polynomials;
Gegenbauer-Legendre mixed polynomials; Computation of the region of convergence of any function
consisting Gegenbauer-Legendre mixed polynomials.

1 Introduction
The Legendre polynomials are used in various scientific and potential problems for example in ([4, p. 157,
Sec. 86, Eqn. (1)]. [7. p. 83, Eqn. (8)]) and presented by following generating function

R ——— P, (z)t" = Hy ;o(x.t) (let), [t| < 1,Vz € |-1,1 (1.1
T Mw)m Zﬂ () 12 ] [-1.1]. )

From (1.1), first few Legendre polynomials are found as [4, p. 160]
Po(z) =1, Pi(z) =%,P(z) = % (32% — 1), Py(z) = % (52* — 3z). (1.2)

A generating function of Gegenbaner polynomials studied in ([4, p. 276, See. 143. Eqn. (1)]. [7, p.83, Eqn.
(7)]). is given by

m Z—;IC(]{J‘ n = IL_‘{I ! (ICL]‘ “| <l vVre [-'J... J.],(l = (-- 00) \{U} (1.3)
Here in (1.3), we have

I%] ke D=2k
ary N (CD)M(@)n—k(22)
Cul(2) = 2 Mn -2k (14)

By (1.4) first few Gegenbaner polynomials are found as

Cj(x) = 1,C(z) = 2axz,C5 (z) = 2a(a+ 1}-.1:2 - . (1.5)

Now in the field of polynomials to explore new interesting ideas in two and more dimensions, we introduce
a two dimensional generating function as

141
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Abstract

In this article, we present a theory of multidimensional Fredholm integral equations, having separable
kernels, are solvable in a region surrounded by hyperplanes. In derivation of their solutions, we employ the
generalized Hilbert-Schmidt theory involving eigenvalues and corresponding normalized eigen functions
obtained by separable kernels in a region surrounded by the hyperplanes. Finally, we apply two variables
Gegenbauer polynomials and derive a result on the inequality of the solution for the double symmetric
Fredholm integral equation.
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1 Introduction, definitions and preliminary theory
The aim of this article is to present and apply a theory of generalized multidimensional Hilbert-Schmidt
theory due to [9] which is an extension of the Hilbert-Schmidt theory cited in for example ([6, p. 251],
[10, p. 44]). This gencralized theory generates an operator theory occurring in the physical sciences [10].
In 2011, on applying the homotopy analysis methods, Bazrafshan ef al. [2] found the analytic solutions
of integral equations in two-dimensions. Further in the same year, Alipanaha and Esmaeili [1] obtained a
mumerical solution for the two-dimensional Fredholm integral equations with the aid of Ganssian radial basis
function.

Thus to explore new ideas in the field of multidimensional non-homogeneous Fedholm integral equations
in the finite region V (zq...., x,) € D", we present a non-homogeneous multidimensional Fredholm integral
equation having separable kernels in following form
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We solve this multidimensional non-homogeneous Fredholm integral equation (1.1) on considering of the
normalized eigen functions in respect of the real eigenvalues and using of following definitions:

Definition 1.1. Hyperplane
In B", the hyperplane [5] is a set of single scalar product equality and written by
£
H={z:c"z=b},c"a=b=>[c1 -~ e]| : |=b=2am+ +cuxn=b, (1.2)
P

where , ¢ € B ¢ # 0 and b € B are known. Again when b = 0, it @s simply the set of points that are
orthogonal to e; when ¢ # 0. Also it is a translation, along direction ¢, of that sef.
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Abstract: In this article, we consider the polynomials consisting of the coefficients of complete and the partial

Bell polynomials and the polynomial expressions for the arithmetic functions £ «(n) and rk("), the number of
representations of n as a sum of & triangular numbers and & squares, respectively, and also the color

partitions Px(n). Then making an appeal to the Fourier series consisting of the coefficients of Bell polynomials
and arithmetic functions we obtain various results concerning approximations and Fourier transformation
identities.

2020 Mathematics Subject Classification: 1 1A25, 11A41, 11B73, 11B83, 42A16.

Keywords: Arithmetic functions * complete and partial exponential Bell polynomials « fourier series.

1. Introduction and preliminaries
If two analytic functions F(@) and G(@) of ¢, where 1 9| < 1, are followed the equations
d
9z 10gF(q) = Ga),

(F@)* = Ty filn) ",
G(@) =T, 9.9, )

with the values F(0) =1 G(0) =0,
Then, due to Eqn. (1) there exists following recurrence relations [1]

&
fi(n) —= Z::; g, fi(n—J), (2)
(=% m
9n == 1 Ty T () M) 3)
The relation (3) is the inversion of (2) with respect to the sequence {Qn}.

From the hypotheses fx(0) =1, k2 0, fo(n) = 8p,, g0 =0,fs(n)be a polynomial in ¥of
degree

filn) =alnn) k" +aln,n - D"+ +an2) K +anl)k, n=1, (4)

where in (4) the coefficients a(n,m) are determined in terms of the quantities 9;+ given by
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