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The Changing Crises of Hunger,
Fear, and Food
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Many people say that there was a time when the people were suffering from fear of hunger, whereas now, the fear is of the food itself
which is contaminated with toxic substances. In pre-independent India and the early days of freedom — when the total population
was much lower —many people still did not get enough to eat. Agriculture relied on indigenous seeds, animal manure, and
rainwater. People preserved seeds from generation to generation, sowing, sharing, or trading them as the need arose. Farming was
labor-intensive; people worked with dedication, yet yields were low. Even so, farming was considered a noble profession, and the
fields and threshing grounds were held in high regard. Every task began with prayers and auspicious songs.

Small and marginal farmers, despite toiling in the fields all year round with their families and livestock, could barely produce
enough grain, pulses, and oil to last a few months. Farmers saved no money from agriculture; even after back-breaking labor
involving the whole family, wages for hired hands and social security provisions remained woefully inadequate.

Conditions have improved in some respects compared to the past, while worsening in others. The relationship between
hunger and food is neither simple nor straightforward; it is complex and multifaceted. A farmer's or laborer's income and socio-
economic status are determined not merely by agricultural produce, but also by various systemic, cultural, and social norms and
traditions.

Land has become extremely expensive, and the cost of cultivation has skyrocketed. While the dwarf seed varieties developed
during the Green Revolution significantly boosted yields, this new technological approach to farming led to a massive increase in
the consumption of water and chemical fertilizers — particularly urea and DAP. Furthermore, the indiscriminate use of pesticides
has become rampant to protect crops from pests and diseases. The adoption of dwarf grain varieties (introduced during the Green
Revolution with US assistance), the creation of tube-well and canal networks for irrigation, the increasing use of chemical fertilizers
and synthetic pesticides, heavy subsidies on urea, and government support prices have rapidly boosted both the yields and the
cultivated areas of crops like wheat, paddy, maize, and sugarcane. Despite a rapidly growing population, our country has reached a
position where it can export food grains. Large numbers of poor people have begun receiving subsidized grain through ration
shops —and, following the COVID-19 pandemic, free grain.

However, the toxicity of agrochemicals has led to a decline in the bacteria and fungi that nourish the soil and control crop
diseases. Crop diversity, the micronutrient content of crops, and soil carbon levels have begun to plummet. As soil and water
become toxic, food products themselves have become contaminated, acting as carriers for various known and unknown diseases.

Food availability and food security depend not only on agricultural output but also on storage capacity, distribution systems,
and food quality. The policies of successive governments and their effective implementation on the ground play a significant role.
Public awareness also plays a crucial part in alleviating hunger and the fear of food insecurity. Socio-cultural traditions,
environmental ecology, and the economics and prevailing technologies of agriculture, horticulture, and animal husbandry are key
factors determining the availability and quality of food for people across different strata of society.

Therefore, to eliminate hunger and establish genuine food security, it is essential to examine the conditions and mindsets of
farmers, the agro-industry, and agricultural laborers. Equally important is a proper, ground-level assessment of agricultural
policies and their regulatory mechanisms. While the philosophy of science and its universal methodology could assist in this regard,
in the contemporary global order driven by economics, science has fallen victim to a reductionist mindset — one that serves war and
markets through technology, and supplies synthetic goods to industries and consumers. Its philosophy and unique operational
methodology are currently absent from our entire social discourse.

There are many challenges. Over time, due to excessive extraction and less compensation both groundwater and surface water
levels have begun to deplete rapidly. Since the era of the Green Revolution, the acreage dedicated to nutrient-rich, climate-resilient
grains —known as *Shree Anna* (millets) —has steadily declined. Nitrogen-fixing pulse crops, as well as useful oilseed and fiber
crops, have dwindled significantly because their production and procurement systems were never as organized as those for staples
like wheat and paddy. Monoculture and chemical-intensive farming have led to the disappearance of seeds for indigenous, climate-
resilient crops, as well as beneficial soil organisms—such as bacteria, fungi, insects, and earthworms —and field-dwelling birds,
pollinators like bees, butterflies, and moths. Beyond soil, water, and air, toxic chemicals are contaminating bacteria, fungi, and
insects, as well as the food consumed by animals and humans; consequently, a vast section of our population is falling prey to
various ailments, both known and unknown, such as cancer, gastric issues, and arthritis.

Farmers are reluctant to continue farming. Agro-industries are failing to take off. Those involved in agriculture were in dire
straits in the past and remain so today, while food security is being compromised by a lack of nutrition and the presence of toxins. To
make matters worse, toxic chemicals used to accelerate the growth and ripening of fruits and vegetables, along with adulterants in
milk and other products, have further exacerbated the situation.

There is now talk of natural farming and organic products. Various scientific and semi-scientific approaches to organic,
carbon-based, natural, and ecological farming are in talk and practices.

Various methods are available, yet there is considerable confusion regarding them among farmers, industries, scientists, and
agricultural administrators. Amidst climate change, escalating disasters, ambiguous policies, and the lack of accountability among
those responsible, we are failing to lift the food quality and vast rural population engaged in farming —along with the sectors of
agriculture, nutrition, and food security —out of the vicious cycle of poverty. The sooner we resolve this state of uncertainty and
address the issues of nutritional hungerinfood, the better it will be for developed India plans.
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Abstract

The pests that pose the greatest
danger to agricultural activities of
the world are insects, which bring
about massive losses of yields of the
major crops like cereals, oilseeds,
legumes, and horticultural crops.
The result of food security,
livelihoods, and the economy is
reduced crop productivity of 20-40%
per year by these pests. Pest
management methods that are still
being used in the traditional
methods based on the use of mostly
chemical pesticides have contributed
to the prevalence of pesticide
resistance, environmental pollution,
and the destruction of the non-target
population. This paper delves into
the issues that have been brought
about by insect pests in major crops,
the cause of the pests outbreak either
climate change or the weaknesses of
traditional control solutions. It
emphasizes the need to have
sustainable pest management
initiatives, where Integrated Pest
Management (IPM) should be given
central priority. IPM incorporates a
variety of strategies, such as biologic
control, host-plant resistance,
cultural control, and the use of
selective pesticides, which limit the
impact on the environment and still
ensure that agricultural
productivity remains high. Also, the
article presents the emerging
technologies, including precision
agriculture, remote sensing, and
genetic engineering, which promise
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much to control the population of
pests more effectively. By
implementing these new methods,
dependency on the use of chemical
pesticides can be minimized,
increase control of pests, and achieve
environmental sustainability.
Environmentally friendly pest
management is essential in terms of
both future food security and the
preservation of the environment and
human health.

Key Words: Agricultural crops,
Insect Pests, Sustainable approach,
Management
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Role of Pollinators in Agro-Ecosystem

Abstract

Pollination is a critical ecosystem
service that facilitates the
reproductive success of angiosperms
and underpins the stability of global
sustainable agricultural systems. In
the Indian subcontinent, a
substantial proportion of
agricultural output relies on insect-
mediated pollination to optimize
both qualitative and quantitative
yield parameters. This study
examines the diversity and
ecological significance of pollinator
communities, with particular focus
on their contributions to bottle
gourd, cashew, and pigeon pea
ecosystems. Diverse taxa from
orders such as Hymenoptera (Apis
mellifera), Coleoptera, Lepidoptera,
and Hemiptera constitute the
primary pollinator guild, with
specific species exhibiting
dominance in particular crop
architectures. Beyond mere fruit set
enhancement, these vectors promote
genetic heterozygosity through
cross-pollination, thereby
increasing crop resilience. Advanced
precision techniques, such as
entomovectoring, further integrate
biological agents into integrated
pest and disease management.
Despite their economic
value— estimated globally between
"US$235 and US$577 billion"
pollinators face anthropogenic
stressors including indiscriminate
pesticide application, habitat
fragmentation, and anthropogenic
climate change. Consequently,
implementing robust conservation
frameworks is imperative to
safeguard globalfood security.

Divyashree P', Richi Awasthi', Rudra Pratap Singh'

Keywords: Pollination, insect
pollinators, Apis mellifera,
Entomovectoring, conservation
strategies.

1. Introduction

Pollination is a fundamental
ecosystem service essential to
both floral biodiversity and
anthropogenic food security. Asa
critical driver of agricultural
productivity, biotic pollination
directly influences the
reproductive success of nearly
75% of global food crops,
including essential fruits,
vegetables, and oilseeds (David &
Ramamurthy, 2017), The absence
of these biological vectors
ranging from diverse insect taxa
to avian and mammalian species
would precipitate a precipitous
decline in crop yields,
undermining global nutritional
stability and ecosystem
continuity. The mechanistic
basis of this interaction involves
complex co-evolutionary
strategies, such as the production
of floral nectar to recruit
specialized vectors. During
foraging, pollen adheres to the
pollinator's anatomy, facilitating
gamete transfer and ensuring
effective fertilization across
diverse botanical landscapes. In
the Indian context, the reliance on
insect-mediated pollination is
particularly pronounced, with
approximately 80% of crop

and Ambethgar V*

species necessitating animal
vectors for optimal yield.
Empirical evidence from
Coimbatore, Tamil Nadu,
underscores this economic
significance; studies have
demonstrated that honey bee
activity can enhance -cotton yield
by 23.53% (David & Ramamurthy,
2017), validating the substantial
role of these organisms in
stabilizing agricultural
economies.

Pollinators are insects (bees,
butterflies, moths, flies and
beetles), bats and birds.

Fig. 1 : Honeybee pollination in
sunflower; Source : United States
Geological Survey.

Pollination Mechanisms
and Vector Diversity

Mechanisms of Gamete
Transfer

Pollination is defined as the
physiological transfer of pollen
grains from the
microsporangium (anther) to the
receptive stigma, a critical
precursor to syngamy and

Acharya Narendra Deva University of Agriculture & Technology, Department of Entomology, Kumarganj-224 229,

Ayodhya, Uttar Pradesh, India.

2Tamil Nadu Agricultural University, JSA College of Agriculture and Technology, Avatti-606 108, Cuddalore District, Tamil Nadu, India.
*Corresponding author email : rudrapsingh.doc@gmail.com
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subsequent seed set. This process
is categorized into two primary
modes: autogamy (self-
pollination) and allogamy (cross-
pollination) (Ambethgar, 2002).
While autogamy ensures
reproductive assurance in the
absence of external vectors,
allogamy facilitates inter-
individual genetic
recombination, thereby
enhancing the evolutionary
fitness and adaptive plasticity of
the population. Although
autogamy may occur
autonomously, allogamy
typically necessitates abiotic
(anemophily, hydrophily) or
biotic mediated transport.

Taxonomic Classification
of Biotic Vectors

Biotic pollination is driven by a
diverse assembly of faunal
guilds, which can be categorized
based on their functional roles:

e Entomophily (Insect
Vectors): This represents the
most significant pollination
guild. Key taxa include
Hymenoptera (e.g., Apis
spp., Bombus spp.),
Lepidoptera (butterflies and
moths), Diptera (syrphid
flies), and Coleoptera
(beetles). These insects
exhibit high foraging
fidelity, often driven by
floral rewards such as nectar
and pollen.

e Ornithophily (Avian
Vectors): Specialized
nectarivorous birds,
including Trochilidae
(hummingbirds) and
Nectariniidae (sunbirds),
facilitate pollination in
plants with specific tubular
floral architectures.

e Chiropterophily
(Mammalian Vectors):
Specifically in tropical and
arid regions,
megachiropteran and
microchiropteran bats serve
as primary vectors for
nocturnally blooming
species.

The recruitment of these
vectors is mediated by complex
chemical and visual signaling,
where floral volatiles and
pigmentation act as attractants,
ensuring the mechanical
adhesion and subsequent
transfer of pollen grains during
foraging bouts.

Diversity and Impact of
Pollinators in Indian Agro-
ecosystems

Recent studies across India
underscore the critical role of
diverse insect taxa in enhancing
crop productivity. In
cucurbitaceous systems, Manju et
al. (2022) identified nine insect
pollinator species visiting bottle
gourd (Lagenaria siceraria),
spanning the orders Lepidoptera

(3 species), Hymenoptera (2),
Coleoptera (2), and Hemiptera
(1). While taxonomic diversity
was broad, hymenopterans
specifically honey bees emerged
as the most frequent visitors,
significantly influencing fruit
yield.

The dependency on specific
hymenopterans is further
evidenced in horticultural crops;
Suresh et al. (2024) highlighted
Apis cerana indica as the primary
driver for successful fruit set in
cashew plantations. Similarly,
investigation into floral visitors
by Padhy et al. (2024) revealed a
Hymenoptera-dominant
assemblage of seven species,
where the solitary bee Megachile
lanata was identified as the most
prevalent pollinator throughout
the flowering phenophase.
Collectively, these findings
emphasize that while generalist
pollinators support ecosystem
stability, specific dominant
species often dictate the
reproductive success of Indian
Crops.

The Critical
Interdependence of
Pollinators and Global
Agricultural Systems

Pollinators serve as essential
biotic agents in agricultural
ecosystems, facilitating the
gametic fertilization required for
fruit and seed development.

Fig. 2: Insect Pollination;
Source : Nature and Ecology - Femilab.

Fig. 3: Bat pollination; Source : The
National Wildlife Federation

Fig. 4: Bird pollination;
Source : Roundglass Sustain
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Beyond basic reproduction,
pollinator activity is a primary
determinant of both quantitative
yield and qualitative attributes
such as uniformity, shelf life, and
nutrient density in diverse crops
including fruits, vegetables, and
oilseeds (Sundararaju, 2003). By
promoting cross-pollination,
these organisms facilitate genetic
recombination, thereby
enhancing the evolutionary
adaptability and resilience of
crop populations to shifting
environmental stressors.
Economically, pollination
services represent a vital
ecosystem input that underpins
global food security and
maximizes farmer profitability by
mitigating pollination deficits.
Furthermore, highly specialized
mutualisms, such as the obligate
relationship between Agaonidae
(fig wasps) and Ficus species,
underscore the evolutionary
complexity and indispensability
of specific pollinator taxa for
plant biodiversity.

Fig. 5: Fig wasp; Source : Fig Web

Advanced Ecosystem
Services and Conservation
Paradigms of Pollinators

Entomovectoring: A Novel
Biocontrol Frontier Beyond
traditional reproductive services,
pollinators are increasingly
utilized in entomovectoring, a
precision agriculture technique
where insects function as
biological delivery systems for
beneficial microorganisms. While

foraging, specific taxa most
notably Apis mellifera, Bombus
spp., and Osmia spp. transport
microbial control agents (fungal,
bacterial, or viral formulations)
directly to floral targets. This
dual-purpose mechanism
facilitates simultaneous
pollination and targeted plant
disease management, optimizing
crop health through minimized
chemical intervention (Deva
Dharshinietal., 2025).

Socio-Economic Valuation

The economic footprint of
animal-mediated pollination is
profound, supporting
approximately 51% of global crop
varieties. In the Indian context,
pollinator-dependent agriculture
constitutes a critical segment of
the national agrarian output
(Chaudhary & Chand, 2017).
Regional assessments, such as
those in Punjab, demonstrate that
insect-mediated pollination
significantly augments both
quantitative yield and qualitative
market value, directly correlating
with enhanced net economic
returns for smallholder farmers
(Ranguwal, 2023).

Anthropogenic Drivers of
Decline

Global pollinator assemblages
are currently threatened by a
synergy of anthropogenic
stressors. The intensive
application of broad-spectrum
pesticides and insecticides
remains a primary driver of
mortality and sub-lethal
impairment. Furthermore,
habitat fragmentation driven by
urbanization and agricultural
intensification depletes vital
nesting substrates and floral
resources. These pressures are
exacerbated by climate change,
which induces phenological
asynchrony between flowering

intervals and pollinator activity
cycles, destabilizing established
plant-pollinator networks
(Thakur, 2023).

Conservation and
Mitigation Strategies

Reversing population declines
necessitates a multi-scalar
approach to conservation.
Protecting core natural habitats
(forests, grasslands, and
wetlands) is foundational to
maintaining baseline
biodiversity. Strategic
interventions, including the
restoration of degraded corridors
and the cultivation of nectar-rich
floral strips, provide essential
forage. Transitioning toward
sustainable paradigms such as
Integrated Pest and Pollinator
Management (IPPM) and organic
farming mitigates chemical
exposure. Additionally, the
integration of "pollinator-
friendly" infrastructure within
urban and peri-urban landscapes
is vital for long-term population
resilience (Ollerton, 2017).

Conclusion

Pollinators represent a
cornerstone of agricultural
productivity, genetic diversity,
and ecosystem stability. Their
role has evolved from basic
reproductive facilitators to
sophisticated vectors for
biological control, making them
indispensable to global food
security. Given the accelerating
threats from human activity,
immediate evidence-based
conservation strategies are
imperative. Ensuring the
persistence of diverse pollinator
communities is not merely an
environmental priority but a
prerequisite for sustainable
agricultural intensification and
global economic stability.
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From Chemical Control to Biological Solutions
Evolving Paradigms in Pest Management Research

Abstract

Agricultural entomology has
undergone a fundamental transfor-
mation over the past century,
shifting from near-exclusive reliance
on synthetic chemical pesticides
toward a more nuanced, ecologically
informed philosophy of pest man-
agement. This article traces that
intellectual and practical journey,
examining the historical ascendancy
of chemical control, the ecological
and toxicological crises it precipi-
tated, and the subsequent emergence
of biological control agents and
Integrated Pest Management (IPM)
as dominant paradigms. Key
mechanisms of biological control are
predation, parasitism, and micro-
bial antagonism, while reviewing
alongside the ecological principles
underpinning their effectiveness. The
role of chemical control within
modern IPM frameworks is criti-
cally evaluated, distinguishing
between broad-spectrum and
selective chemistries. The article
concludes by discussing challenges
confronting contemporary pest
management research, including
insecticide resistance, climate-
mediated pest dynamics, and the
promise of precision agriculture
tools.

Keywords: Agricultural Entomol-
ogy, Biological Control, Chemical
Pesticides, Integrated Pest Manage-
ment, Natural Enemies, Insecticide
Resistance, Sustainable Agriculture

Shiv Kumar Sharma*, Pankaj Kumar,
Pradeep K. Dalal and S.B. Singh**

1. Introduction

Insects are far more common than
most people realize, and the vast
majority of them actually work in
humanity's favor. They fertilize
our crops through pollination,
decompose organic waste, and
naturally control the very pests
that threaten our food supply. Yet
a small but destructive minority
of insect species inflicts
staggering losses on agriculture,
wiping out an estimated 20 to 40
percent of the world's crop
production annually, a challenge
that has kept farmers,
researchers, and governments
searching for solutions across
generations.

From the late twentieth
century, it seemed as though
humanity was finally winning
this ancient battle. The
introduction of DDT in the 1940s
was nothing less than a turning
pointinagricultural history. Here
was a single chemical capable of
eliminating almost any insect
threat rapidly, affordably, and
with minimal effort. Farmers
welcomed synthetic pesticides as
a long- awaited breakthrough,
and fields that had once been
ravaged by relentless pest
invasions began producing
harvests like never before. For an
entire generation of those who

*Department of Entomology, **Department of Agronomy
Acharya Narendra Deva University of Agriculture and Technology, Ayodhya
*Corresponding author email: Kalshiv555@gmail.com

worked the land, it appeared that
science had done the
unthinkable. It had outsmarted
natureitself.

But nature refused to
surrender so easily. Over time,
pests began adapting and
building resistance to the very
chemicals designed to destroy
them. Worse still, the beneficial
insects that had long served as
nature's own pest controllers
were being wiped out alongside
the intended targets. Bee
populations collapsed at
alarming rates. Toxic chemicals
seeped into rivers, buried
themselves in soil, and worked
their way up through entire food
chains. It was Rachel Carson's
groundbreaking 1962 book, Silent
Spring, that finally dragged these
devastating consequences into
the public eye and ignited a wave
of global reflection.

That reflection has never
truly stopped. Over the decades
that followed, researchers began
developing a far more thoughtful
and refined approach, one that
chose to work alongside natural
ecological processes rather than
bulldoze through them. This
article traces that remarkable
journey in full. It begins in an era
when synthetic chemicals ruled
agriculture without question,
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moves through the quiet but
powerful revolution of biological
pest control, and arrives at the
sophisticated, ecologically
grounded philosophy known as
Integrated Pest Management.
This modern approach draws on
the strengths of both science and
nature, charting a path toward a
future where farming can be both
productive and sustainable

2. The Era of Chemical
Control: Promise and
Peril

2.1 The Chemical Revolution
in Agriculture

When synthetic pesticides made
their entrance in the mid-
twentieth century, they
permanently transformed the
world of farming. DDT led the
charge, celebrated for being
affordable, highly effective, and
believed at the time to pose little
risk to human health. It quickly
paved the way for an entire
family of chemical compounds,
including organochlorines,
organophosphates, carbamates,
and later pyrethroids and
neonicotinoids. The momentum
was extraordinary. By the year
2000, global pesticide use had

skyrocketed to more than fifteen
times the levels recorded back in
1950.

These chemicals worked by
attacking the insect nervous
system by disrupting the signals
that control movement, feeding,
and breathing. Table 1 gives an
overview of the main groups and
how they work.

2.2 When Things Started
"Going Wrong"

The problems with heavy
pesticide use weren't
immediately obvious but they
built up fast. Four major issues
emerged over time:

e Pest Rebounds: When
pesticides killed off the
insects that naturally hunted
pests, those pests were free
to explode in number. A pest
that was a minor nuisance
before spraying could
become a major outbreak
within weeks and scientists
call this 'pestresurgence'.

e Pollution and Wildlife
Damage: Chemicals like
DDT didn't break down
quickly. They built up in the
food chain and it is also

referred to as
Biomagnification, which
means reaching dangerous
concentrations of poisonous
substances in an organism.

¢ Harm to Bees and
Pollinators: Neonicotinoid
insecticides absorbed into
plant pollen and nectar were
found to impair bees'
navigation, memory, and
ability to raise healthy
colonies even at low doses,
contributing to widespread
pollinator decline.

e Resistance: More than 600
insect species are now
resistant to at least one
insecticide. Some pests, like
the diamondback moth
(Plutella xylostella), are
resistant to almost every
chemical class we have.

2.3 The Regulatory Turning
Point

As the true scale of the
damage became impossible to
ignore, governments around the
world could no longer stand on
the sidelines. The United States
took one of the earliest and
boldest steps by banning DDT in

Table 1: The main groups of synthetic insecticides, how they work, and what pests they target.

Chemical Class How It Works Common Examples Main Targets
Organochlorines Disrupts nerve signals DDT, lindane, dieldrin Very broad & most
insects
Organophosphates Blocks nerve enzyme Chlorpyrifos, malathion, Chewing & sucking
(AChE) dimethoate pests
Carbamates Blocks nerve enzyme Carbaryl, carbofuran, methomyl Beetles, caterpillars
(AChE)
Pyrethroids Disrupts nerve signals Cypermethrin, deltamethrin Very broad & most
insects
Neonicotinoids Overactivates nerve Imidacloprid, clothianidin Sap-sucking & soil
receptors pests
Diamides Overactivates muscle Chlorantraniliprole Caterpillars and larvae
receptors
Spinosyns Attacks nerve & muscle Spinosad Thrips, caterpillars
receptors

16




PEIe-SHfas= &1 agATITS ufabT

AMia®, 13(3) Fors—FaawER, 2026

1972, and most other developed
nations soon followed suit. Then
came the Stockholm Convention
of 2001, which took the fight to a
global stage by phasing out the
most harmful organochlorines
worldwide. More recently, the
European Union stepped in to
restrict several neonicotinoids
from use on outdoor crops,
driven by growing alarm over
their devastating impact on bee
populations. Each of these
restrictions, while necessary, also
senta clear and urgent message to
researchers and companies alike:
it was time to find something
better. That search did not take
long to gain momentum. The
push for safer alternatives
breathed new life into the field of
biological pest control and
accelerated its development in
ways that few could have
anticipated.

THE RESISTANCE
"PROBLEM IN NUMBERS"

The first documented case of
DDT resistance appeared in
the common housefly (Musca
domestica) in 1947. Just four
years after the chemical was
introduced commercially. By
1960, resistance had been
confirmed in 137 insect
species. By 2020, that number
had grown to over 600 species
across all major chemical
families. This isn't bad luck.
It's evolution doing exactly
what it's designed to do.
Whenever a pesticide kills
most of a pest population, the
few survivors with natural
resistance breed and pass that
trait on. Over time, the
resistant individuals become
the whole population.

3. Biological Control: Using
Nature to Fight Pests

3.1 TheBasicldea

Here is a key insight that took
agriculture a long time to fully
appreciate that insects are only
pests because something is
missing. In a natural,
undisturbed ecosystem, most
insect populations are kept in
check by predators, parasites,
and diseases. When we remove
those checks by simplifying
farms into monocultures or by
spraying pesticides that kill
everything, pests thrive
unchecked.

Biological control works by
putting those natural checks back
in place. In 1888, California's
citrus industry was being
devastated by the cottony
cushion scale insect. Scientists
imported a small beetle from
Australia — the vedalia beetle
(Rodolia cardinalis), which was a
natural predator of the scale
insect. Within two years, the
outbreak was over. This remains
one of the most impressive pest
control success stories in history.

3.2 Three Ways Biological
Control Works

3.2.1Classical Biological Control

When a pest finds its way
into a new region, often slipping
through borders unnoticed on the
back of global trade, it arrives
without the natural enemies that
once kept it in check back home.
With no predators, parasites, or
diseases standing in its way, its
population is free to explode at a
terrifying pace. Classical
biological control offers a deeply
logical response to this problem.
It involves tracking down those
natural enemies in the pest's

original homeland, rigorously
testing them to ensure they pose
no threat to other species, and
then carefully releasing them into
the regions where the pest is now
running rampant.

One of the most powerful
and moving examples of this
approach in action is the story of
the cassava mealybug in Africa.
This seemingly insignificant
insect was quietly devastating
cassava crops across the
continent, threatening a food
source that millions of families
depended on simply to survive.
Scientists traced the pest back to
its South American origins and
discovered a natural ally in the
form of a tiny parasitic wasp
known as Anagyrus lopezi. The
wasp was released across Africa,
and what happened next was
remarkable. It spread through the
continent on its own terms,
sought out the mealybug with
extraordinary precision, and
gradually brought its population
under control. The result was
nothing short of life changing, as
an estimated 20 million farming
families had their livelihoods
saved by the quiet and
determined work of a single
species of wasp.

3.2.2Augmentative Biological
Control

Sometimes natural enemies
are already present but not in
high enough numbers.
Augmentative biological control
involves mass-rearing these
beneficial organisms in a
laboratory and releasing them
into the field.

® Inoculative release: Small
numbers of natural enemies
are released at the start of the
season and allowed to
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Table 2: The main types of biological control agents, what they attack, and where they are most

commonly used.

Type of Agent Examples

Pests They Target

Where They're Used

Parasitic wasps
Encarsia formosa

Trichogramma spp., Aphidius colemani,

whitefly

Caterpillar eggs; aphids;

Cereals, vegetables,
glasshouses

Predatory insects

Lacewings, Orius bugs, ladybirds

Aphids, thrips, mites

Vegetables, orchards,

field crops
Fungal Beauveria bassiana, Metarhizium Whitefly, thrips, soil Wide range of crops
pathogens anisopliae pests
Parasitic Steinernema and Heterorhabditis spp. Soil-dwelling larvae and | Turf, ornamentals,
nematodes pupae vegetables
Bacterial Bacillus thuringiensis (Bt), Spinosad Caterpillars, flies, beetles| Field crops, vegetables,
insecticides forestry

Predatory mites

Neoseiulus)

Phytoseiid mites (Phytoseiulus,

Spider mites, thrips

Glasshouses, orchards

reproduce and spread,
providing protection
throughout the growing
period.

e Inundative release: Large
numbers are released all at
once to knock down a pest
population quickly.
Trichogramma wasps ,
which lay their eggs inside
pest eggs, killing them
before they hatch, are the
most widely used biological
control agents in the world.

3.2.3Conservation Biological
Control

The most ecologically
sustainable approach doesn't
involve releasing anything at all.
Conservation biological control is
about managing the farm
environment to support the
natural enemies that are already
there. This means planting
wildflower strips at field edges to
give beneficial insects a place to
feed and shelter, reducing tillage
so that ground-dwelling
predators like beetles and spiders
aren't disturbed, and choosing
pesticides that are less harmful to

non-target insects when spraying
isnecessary.

Research has consistently
shown that farms with well-
managed wildlife habitats at their
edges have significantly lower
pest pressure. One study found
that good field margins reduced
aphid numbers in adjacent crops
by 50-70% compared with crops
surrounded by bare soil without
any spraying atall.

3.3 Microbial Pest Control

Some of the most powerful
weapons in the fight against
agricultural pests are ones we
cannot even see with the naked
eye. Bacteria, fungi, and other
microscopic organisms can be
every bit as lethal to harmful
insects as any synthetic chemical,
yet they come with a crucial
advantage: they are far more
selective in what they target,
leaving the rest of the natural
world largely untouched.

The most celebrated
example is a naturally occurring
soil bacterium called Bacillus
thuringiensis, more commonly
known as Bt. When consumed by

certain insect larvae, the proteins
this bacterium produces act as a
deadly poison. Bt has been
quietly serving agriculture since
the 1960s and has grown to
become the most widely used
microbial insecticide on the
planet. What makes it even more
remarkable is its versatility.
Different strains have evolved to
target different groups of insects,
with one strain lethal to
caterpillars, another capable of
eliminating mosquito larvae, and
yet another zeroing in on beetles.
And through all of this, Bt
remains completely harmless to
bees, birds, mammals, and
humans, making it one of the
most responsible pest control
tools ever discovered.

Entomopathogenic fungi
such as Beauveria bassiana and
Metarhizium anisopliae take a
different but equally fascinating
approach. Their spores do not
need to be eaten. Instead, they
land on an insect, penetrate
directly through its outer shell,
and then grow from within,
eventually consuming and killing
the host entirely. This remarkable
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ability to attack from the outside
in makes these fungi particularly
valuable against some of the most
stubborn and destructive pests in
agriculture, including sap-
sucking insects like aphids and
whiteflies that have long
frustrated farmers around the
world.

4. Integrated Pest
Management: The Best
of Both Worlds

What Is IPM and Where Did
It Come From?

4.1

Integrated Pest Management,
widely known as IPM, is built on
a principle that is as refreshingly
sensible as it is revolutionary: use
every available pest control tool
wisely, deploy them only when
they are truly necessary, and
always in ways that protect
people, beneficial organisms, and
the broader environment from
unnecessary harm. The concept
was formally brought to life in the
late 1950s by four pioneering
scientists, Stern, Smith, van den
Bosch, and Hagen, who
introduced a game-changing idea
known as the Economic
Threshold. The thinking behind it
was elegant in its simplicity.
There is no point treating a pest
problem unless the damage that
pest is likely to cause will actually
cost more than the treatment
itself. In other words, not every
pest sighting is a crisis, and not
every crop field needs to be
doused in chemicals at the first
sign of trouble.

This was a radical shift in
thinking at the time. Before IPM
entered the conversation, the
common practice among farmers
was to spray on a rigid,
predetermined schedule,
regardless of whether pest
populations were actually at

levels capable of causing
meaningful harm. It was a
reactive and often wasteful
approach that treated the
calendar as the enemy rather than
the pest itself. IPM challenged
that mindset head on and
replaced it with something far
more measured, intelligent, and
ultimately more effective for both
the farmer and the world around
them.

The four pillars of IPM are:

® Prevention first: Choose
resistant crop varieties,
rotate crops, time planting to
avoid pest peaks, and keep
fields clean. Deal with
problems before they start.

e Monitor and measure:
Regularly walk your fields,
count pests, and compare
what you find against
established thresholds. Do
not spray based on a hunch;
spray based on evidence.

e Use biological and cultural
controls first: If intervention
is needed, reach for natural
enemies, habitat
management, or other non-
chemical tools before
considering pesticides.

®  Use chemicals carefully and
selectively: If pesticides are
necessary, choose the most
targeted option available,
apply it at the right time, and
rotate between different
chemical families to slow the
development of resistance.

Knowing When to Act: The
Economic Threshold

4.2

The Economic Injury Level,
commonly referred to as the EIL,
represents the precise point at
which the damage being inflicted
by a pest population becomes
equal in cost to what it would take

to bring that population under
control. In other words, it is the
tipping point where doing
nothing finally becomes more
expensive than taking action.
Closely connected to this is the
Economic Threshold, or ET,
which is deliberately set a step
below the EIL. This is the earlier
warning line, the point at which a
farmer must act immediately in
order to prevent pest numbers
from climbing any further and
crossing into genuinely
damaging territory. The
intentional gap between these
twolevelsis notarbitrary. It exists
to allow whatever treatment is
applied the necessary time to take
effect before the situation spirals
beyond the point of cost-effective
recovery. Together, these two
thresholds give farmers a
rational, evidence- based
framework for deciding not just
whether to act, but precisely
when.

AREAL-WORLD EXAMPLE:
Aphidsin Wheat

For grain aphids (Sitobion
avenae) in wheat in the UK,
the Economic Threshold
during the critical flowering
stage is about 500 aphids per
tiller, or pest colonies visible
on more than two-thirds of
the plants. Below this level,
the cost of spraying is not
justified by the yield loss
being prevented. Studies have
shown that threshold-based
aphid management reduces
pesticide applications by
40-60% with no measurable
loss of yield compared with
farmers who spray on a set
schedule regardless of what
they find during field

monitoring.
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4.3 Where Do Chemicals FitIn?

A common misconception about
IPM is that it calls for the
complete elimination of
pesticides. That is simply not the
case. What IPM actually demands
is the elimination of unnecessary
pesticides. When pest
populations genuinely surge
beyond economic thresholds and
neither biological nor cultural
controls prove sufficient,
chemical intervention remains a
fully legitimate and important
option. Thereal difference lies not
in whether chemicals are used,
but in how thoughtfully they are
chosen and applied. Within an
IPM framework, pestmanagers
prioritize the most selective
pesticide available, one that
effectively eliminates the target
pest while causing the least
possible disruption to everything
elsearound it.

e Choosing a chemical that
targets a specific biological
pathway found only in the
pest, leaving beneficial
insects unharmed.

®  Applying chemicals at times

when beneficial insects are
less active for example,
spraying in the early
morning or evening when
bees aren't foraging.

e Applying to soil rather than
the crop canopy, reducing
exposure to flying insects.

4.4 Managing Resistance:
Don't Give Pests an Easy

Win

Insecticide resistance stands
as one of the most serious threats
facing modern pest management
today. The most effective strategy
for slowing its spread is variety.
By rotating between pesticides
that work through entirely
different mechanisms, farmers
deny pests the opportunity to
adapt and build resistance to any
single chemical. To make this
process easier and more
systematic, the Insecticide
Resistance Action Committee,
known as IRAC, publishes a
comprehensive classification of
all insecticides grouped
according to their mode of action,
giving pest managers a practical
and reliable guide for planning
smart, effective rotations.

A good resistance
management planincludes:

e  Rotating between insecticide
groups with different modes
of action from one
application to the next.

e Only spraying when pest
numbers genuinely justify it.
Every unnecessary
application adds selection
pressure and accelerates
resistance.

e  Monitoring pest populations
for early signs of reduced
chemical effectiveness.

e  Combining chemical control
with biological and cultural
tactics so that pesticides
carry less of the total burden.

5. Emerging Challenges
and What Comes Next

5.1 Climate Change Is Moving
the Goalposts

Climate change is silently but
steadily transforming the pest
management landscape in ways
that demand urgent attention. As
temperatures rise, insects
develop faster, completing more
generations within a single

Table 3: How well different pesticide types fit within an IPM framework, and why.

IPM

Pesticide Type Suitability Why Examples
Selective synthetic Good fit Narrow target range; spares Chlorantraniliprole,
natural enemies spirotetramat
Microbial insecticide Good fit Highly specific; minimal non- Bt products, Spinosad

target effects

Insect growth regulator

Moderate fit

Disrupts growth; selective for
immature stages

Methoxyfenozide,
pyriproxyfen

Systemic neonicotinoid | Poor fit Highly toxic to bees; Imidacloprid, thiamethoxam
resistance-prone; broad
spectrum
Broad-spectrum Poor fit Kills natural enemies; can trigger | Lambda-cyhalothrin
pyrethroid pest rebounds
Organophosphate Poor fit Broad-spectrum; vertebrate toxicity| Chlorpyrifos, dimethoate

concerns
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growing season and inflicting far
greater damage than before.
Warming conditions are also
pushing pest species into regions
that were once too cold to support
them, expanding their reach in
deeply troubling ways.

The fall armyworm serves as
a stark and sobering example. A
native of the Americas, it made its
first appearance in sub-Saharan
Africa in 2016 and within just a
few years had swept across vast
stretches of Africa and Asia,
leaving devastated maize crops
in its wake. The growing
frequency of droughts is adding
another layer of difficulty, as dry
conditions create ideal
environments for spider mites
and aphids to thrive, while
simultaneously weakening the
fungal pathogens that nature
relies on to keep those very pests
under control.

5.2 Technology Is Changing
the Game

Precision agriculture tools
are making IPM smarter and
more efficient. Drones equipped
with cameras and sensors can
now scan entire fields in minutes,
detecting crop stress patterns
caused by pests before any visible
damage appears. Automated
traps with built-in cameras and
artificial intelligence can identify
insect species from photos, giving
farmers real-time data on what
pests are present and in what
numbers.

Computer models that
combine weather data, crop
growth stages, and pest
development rates can now
forecast pest outbreaks days in
advance, allowing farmers to
prepare biological control
releases or targeted treatments
before the problem arrives.

5.3 RNA-Based Pest Control:
Science Fiction Becoming
Reality

One of the most exciting recent
developments is RNA
interference (RNAi) is a
biological mechanism that can be
used to switch off specific genes
in target insects. By spraying
cropswith specially designed
RNA molecules that match
sequences in a pest's genetic code,
scientists can disable essential
functions in that pest and only
that pest. In 2023, the US EPA
approved the first commercial
RNAi insecticide. The technology
is still young, but its potential for
ultra-precise, resistance-proof
pest control is enormous.

5.4 The Hidden World of Insect
Gut Bacteria

Research over the past decade has
revealed that the microscopic
bacteria living inside an insect's
gut have a surprisingly large
influence on how that insect
responds to both pesticides and
biological control agents. Some
gut bacteria can actually break
down certain insecticides,
essentially detoxifying them
before they can cause harm.
Understanding and eventually
manipulating these microbial
communities could open up
entirely new approaches to pest
management.

6. Conclusion

The past century of pest
management is, at its core, a story
of hard-won lessons. Chemical
pesticides handed farmers
extraordinary power, but that
power carried consequences no
one fully foresaw. Resistant pests,
broken ecosystems, dying
pollinators, and poisoned
environments made one thing
painfully clear: the old approach

could not continue.

Out of that reckoning came
biological control and Integrated
Pest Management, two
approaches that chose
cooperation with nature over
confrontation. Tools like parasitic
wasps, fungal pathogens, and
beneficial predators are not
merely greener alternatives; they
are frequently more reliable,
more lasting, and more cost-
effective over time. IPM ties all of
these tools together within a
disciplined decision-making
framework, ensuring every
action taken is justified, precisely
targeted, and part of a broader
long-term strategy.

The road ahead is not
without its challenges. Climate
change is reshuffling pest
patterns in ways that are difficult
to predict. Resistance continues
to evolve. And a growing global
population means the pressure
on food production has never
been greater. Yet agricultural
science is meeting this moment
with real creativity, from Al-
powered pest monitoring and
RNAI biopesticides to precision
biological control and the active
conservation of beneficial insect
communities. The transition from
chemical dependence to
ecological intelligence is not
simply a scientific milestone. It is
an urgent necessity, and
encouragingly, it is already well
underway.
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Role of Pollinators in Agro-Ecosystem

Abstract

Pollination is a critical ecosystem
service that facilitates the
reproductive success of angiosperms
and underpins the stability of global
sustainable agricultural systems. In
the Indian subcontinent, a
substantial proportion of
agricultural output relies on insect-
mediated pollination to optimize
both qualitative and quantitative
yield parameters. This study
examines the diversity and
ecological significance of pollinator
communities, with particular focus
on their contributions to bottle
gourd, cashew, and pigeon pea
ecosystems. Diverse taxa from
orders such as Hymenoptera (Apis
mellifera), Coleoptera, Lepidoptera,
and Hemiptera constitute the
primary pollinator guild, with
specific species exhibiting
dominance in particular crop
architectures. Beyond mere fruit set
enhancement, these vectors promote
genetic heterozygosity through
cross-pollination, thereby
increasing crop resilience. Advanced
precision techniques, such as
entomovectoring, further integrate
biological agents into integrated
pest and disease management.
Despite their economic
value—estimated globally between
$235 and $577 billion pollinators
face anthropogenic stressors
including indiscriminate pesticide
application, habitat fragmentation,
and anthropogenic climate change.
Consequently, implementing robust
conservation frameworks is
imperative to safeguard global food

Divyashree P', Richi Awasthi', Rudra Pratap Singh’

security.

Keywords: Pollination, insect
pollinators, Apis mellifera,
Entomovectoring, conservation
strategies.
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Abstract

This article focusses on Green
Business and Green Marketing,
which are rapidly increasing in the
global scenario of pressing
environmental issues. Green
Business use sustainable production
practices to produce green products
and services, whereas green
marketing is responsible for the
promotion of these sustainable
products to the consumers. Even
though these are different processes,
they are interlinked, which helps in
achieving environmental
sustainability. Consumers'
perception, trust, and awareness are
essential for a green enterprise to be
successful in the long run. To be
sustainable and build trust, these
businesses and marketing strategies
should use real, open, and customer-
focused methods.

Keywords: Green Business, Green
Marketing, Green Washing.

1. Introduction

The present world is entangled
with lot of issues that costs life on
earth. The pressing issues of
environmental degradation,
pollution, has its source of origin
from us humans that makes each
situation worse. The products
that we use and the wastes it
produces finally seeps into the
food chain and ultimately affects
humans. This necessitates the use
of sustainable practices which
leads to the development of
sustainable resources. Business

An Integrative Review

N. P. Chandni and Sushmitha Baskar*

that are always defined as profit
makers are now shifting to amore
inclusive sustainable business
model. A triple bottom line
approach wherein the
consideration of the stakeholders
including the environment and
the society is carried out in these
models (Bocken et al., 2014).
These business models are
focusing on achieving
sustainability. Societal
sustainability can be more
effective with proper sustainable
organization that creates
products which are valued
economically, environmentally
and socially (Schaltegger et al.,
2016). Marketing shapes
consumer behaviour. Therefore,
sustainable marketing strategies
that includes focusing on green
product development, cause-
related marketing, sustainable
packaging and ethical branding,
aligns the customers values and
makes them to have a sustainable
choice in the products and
services they chose (Khalid,
2023).

Pro-environmental behavior
of citizens where the behavior of
harming as less as possible and
protecting the environment,
necessitates for the achievement
of the sustainable development
goals (SDGs) (Steg & Vlek, 2009).
For promoting the pro
environmental behaviors, the

design, implementation and the
evaluation of these programs, by
the frameworks such as
community based social
marketing is very effective. These
may contribute to the
enhancement of sustainable
values and choices in individuals'
daily practices (Rodriguez-
Sanchez, 2023). The brand
awareness is a potential factor
that influences the purchasing
intensity. With the higher degree
of awareness of brand more
consumers tend to purchase
goods or services from the
respective brand (Chen, 2024).
The knowledge level of the
consumer has less impact in the
consumer behaviour when
compared to the awareness
levels. The implementation of
more programs, for customer
awareness can aid in protecting
their rights from corrupted
marketers (Ishak & Zabil, 2012).

Green business focuses on
environment friendly goods and
service production, and also on
sustainable production,
operations and strategy whereas
green marketing focus on
promoting these
environmentally friendly
products and practices. Both of
these are aimed for sustainability
but they are being studied
separately. Businesses that adopt
sustainable practices lack in their
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communication to introduce their
services effectively. And
practices of greenwashing in
which the marketing is used in
products without sustainability is
in practice. Green marketing is a
strategy that works on actual
sustainable practices, and the
success of green businesses
depends on consumer awareness
and acceptance. So, the
integration of these is required to
build trust, produce brand image
and thereby achieve real
environmental impact. There
exists a gap between actual
sustainable practices and their
communication when these
concepts are studied differently.
So, integrating them is essential
for achieving economic and
environmental goals. The aim of
this review is to explore the
relationship between them and to
identify the challenges and future
perspectives.

Green Business and Green
Marketing: Concepts and
Interrelationship

Business driven by any company
that imparts no adverse effects on
environment, economy or society
is referred to as a 'Green
Business'. Green Business is also
known as 'Sustainable Business'.

The standards with which a green
business hold to are the
environmental sustainability
while making the choice,
satisfying the consumer demand
by supplying the ecologically
sustainable products and
applying environmental values
into business practices. They
adhere to environmental, social
and economic aspects of
performance. To systematically
present the key components and
their associated advantages,
major findings from Porwal
(2023) issummarized in Table 1.

Green marketing involves
organizational initiatives aimed
at designing eco-friendly
packaging, promoting
sustainable packaging
techniques, and fostering a
transition towards
environmentally responsible
practices (Ghobbe & Nohekhan,
2023). The green marketing
practices are incorporated with
the creation of eco-friendly
products, emphasis on energy
efficiency, use of
sustainable/raw recyclable
materials and elimination and
proper management of
hazardous substances
(Mohammad et al., 2023). In
addition to these features,

advantages and limitations of
green marketing practices
identified in Eltayib et al. (2025) is
givenin Table 2.

The incorporation of
sustainable practices in
businesses is increasing.
Companies are building their
business models with inclusion of
the environmental sustainability
vision not merely because of the
legal obligation but due to their
concern towards environmental
issues. Implementation of
sustainable innovative strategies
are added to their value chain, for
example in the manufacturing
stage they were producing more
with less resources, and also with
the product where it is made
more sustainable (Lopes et al.,
2022). Marketing, plays an
important role in the promotion
of eco-friendly goods and
services in the market and
promotes the sustainability of the
products. Marketing campaigns
spread awareness to the
consumers about their choices,
helpful for the society and
environment. Education,
emphasis and awareness on the
advantages of switching into
sustainable practices can shape a
positive attitude towards a
sustainable culture by the

Table 1: Key Features, Advantages, and Limitations of Green Business (Porwal, 2023)

Features of Green Business

Advantages of Green Business

Limitations in Green

Business
Reduction in use of resources, pollution | Reduction in carbon Footprint due to | High initial investment
elimination, reduction in  waste | cleaner choices resulting in lower | costs.
generation. greenhouse gases.

like wind, solar etc.

Less reliance on Fossil fuels for energy
and focus on renewable sources of energy

Conservation of natural resources.

Challenges in obtaining
high-cost advanced
technologies.

reduction they produce.

Adoption of recycling, Volume of waste

Biodiversity conservation

Low consumer awareness
and adoption.

Engagement in

community projects,
donation towards environmental causes.

renewable energy adoption.

Enhanced energy efficiency through

Market competition with
traditional businesses.

Transparent communication
sustainability initiatives.

of | Improved waste

efficiency.

management

Difficulty in ensuring
supply chain compliance.
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Table 2. Key Features, Advantages, and Limitations of Green Marketing (Eltayib et al., 2025)

Features of Green Marketing

Advantages of Green
Marketing

Limitations in Green Marketing

claims

Use of eco-labels and green product

Enhances consumer awareness
and trust

Possibility of misleading claims
(greenwashing)

recyclable, lightweight)

Sustainable packaging (biodegradable,

Reduces waste and improves
environmental performance

Higher cost and design complexity

Marketing communication
awareness campaigns (ads,
media, flyers)

and
social

Increases consumer awareness
and influences buying decisions

Low consumer awareness

Integration with Corporate Social

Builds brand credibility and

Complex implementation of core

Responsibility (CSR) and ethical | competitive advantage business  strategies due to
practices sustainability integration.
Promotion of green consumer | Encourages sustainable | Consumer decision making is
behavior purchasing habits complex

consumers (Guzovski, 2024).
There are different marketing
strategies to achieve the goal of
sustainability. In a recent study,
the impact of marketing with the
use of different green strategies,
including green price, green
product, green distributions and
green promotions had positively
influenced the consumers
purchasing intention (Ashoush &
Kortam, 2022). The use of
marketing techniques and with
inclusion of the strategies
altogether can drive the
consumers to act for sustainable
purchases (Ashoush & Kortam,
2022). Therefore, an integration of
the green business practice with
the use of sustainable resources
resulting into the production of
green products or services and
the green marketing strategies
that strongly influence the

0"

consumer awareness is essential
for shaping a sustainable
consumption culture and
resulting in environmental
benefits. The interrelationship of
Green Business and the Green
marketing are shownin Fig.1.

Green marketing Strategies

Green marketing utilizes
different strategies to provide
customer awareness that lead to
sustainable consumption and for
environment friendly day to day
practices. One such strategy that
has a prominent weightage is the
ecolabelling for communication
tool to promote sustainable
products. These labels provide
consumer education by
explaining the environmental
impact throughout the product
life cycle. Even though it has an
important position in product

L

4]

o -

Figurel. Interrelationship of Green Business and Green Marketing

-t

-
| {.I

choices, the price and quality are
that matters to the customers
(Wojnarowska et al., 2021).
Another strategy of green
marketing that has gained
attention is the sustainable
packaging due to the pressing
issues of pollution and resource
depletion. This concept does not
merely belong to the packaging
material choice but extends
through the value chain process
including production, usage and
disposal. This also plays a crucial
role in reducing food waste.
Sustainable packaging has a
strategic vision but are influenced
by customer perception, attitude
and behavior (Bozetal., 2020).

Green advertising is such a
strategy that influences
intentions of customers in
purchasing eco-friendly products
and services. This integrates

&

1§

T
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environmental knowledge, eco-
labelling and also eco-branding.
Well designed and informative
green advertising backed up with
credible brands and labels shapes
the consumer choices towards
sustainability (Li, 2025). Other
strategical measures for creating
awareness through green
marketing includes digital
marketing and environmental
reporting. The use of green
products that are re-usable,
recyclable and renewable, the
distribution of these products
through which less harm is done
to the environment (Green
distribution), consumers'
readiness to incur additional
costs for environmentally
sustainable products (Green
price), the marketing efforts that
are done to introduce these
products and services to the
human end with least negative
impacts in the environment
(Green Promotion) are some of
the strategies in which green
marketing is working towards
the sustainable goals (Polonsky,
et al., 2002; Eneizan, 2015;
Olarewaju & Ganiyu, 2021;
Hosseinzadeh & Azizpour, 2013).
All these different strategies
worked at their optimum level of
transparent communication
involving influences on the
customer choices leading to the
actual purchase of sustainable
products.

Consumer Perception and
Behavior

For any business to sustain and
flourish, consumers are an
inevitable part of a business,
whether it is profit-oriented or
sustainability-focused. Their
perception of business goods and
services influence purchasing
decisions. Green marketing is
also significantly affected by

consumer perception. The
current environment is facing lot
of issues which made the people
recognizing these, and trying to
be aware of these problems.
These have led people to shape
their behavior to sustainable
choices and attitude. Factors such
as knowledge of environment,
personal choices, social and
economic factors directly affect
the consumer behaviors. The
more the environmental
awareness, more the chances in
which customers turn towards
sustainability thereby increasing
the demand of green products.
(Makhmudova, 2026). The
selection of sustainable goods or
green products have great
dependance on the customer
attitude. A study done by
Malhotra et al. (2024) explores
how an actual purchase is
dependent on the attitude of
customers. A positive attitude
towards the environment and the
eco-friendly products directly
influence the purchasing
intention. These positive
attitudes are formed due to the
awareness of how much they can
contribute individually in
conserving the natural resources
and reducing the pollution
shifting to green product and
services. Careful consideration
regarding changes in the
sustainable production, show
that green products lead to
increased price range when
compared to the non-sustainable
products. Therefore, another
factor under the customer
behavior is the willingness to pay
the premium price for the eco-
friendly goods. This concept of
willingness to pay in the
ecofriendly choices is studied by
Kucher et al. (2019). In their study
itis observed that gender, age and
status have additional role where

primary factor of influence is the
purchasing power of the
population. It was studied in the
same research that the younger
age group have a positive
intention for the purchase of
green products. Be any product
always consumers look for the
authenticity of the product. A
study by Adi et al. (2022) studies
that trust is also considered as an
important factor for the actual
purchase intention. The
maintenance of customer trust
through green marketing and
product innovation leads to
positive purchase intention of
sustainable products. Another
topic of discussion while
considering the customer
behavior towards sustainability
is the attitude - behavior gap. The
study by Khan et al. (2025)
focuses on this gap that exists
between the positive
environmental attitude and the
actual purchasing behavior. The
factors such as eco-literacy and
perceptions of green products
including the green concept,
hardness, stigma and readiness
were studied by the authors. An
individual customer has different
perceptions on a product they
buy. This can be explained by the
concept in a study conducted by
Khan et al. (2025) where they
discussed attitude- behavior gap,
which is known as the green gap.
The environmental responsibility
of an individual and the social
concern gap is mediated by the
belief that individual actions can
make a difference. An individual
with high eco-literacy can make
an individual choice of buying a
sustainable product. But some
hinderances such as perceived
effort, social stigma and lack of
readiness weaken the decision of
the individual. So, addressing
both psychological as well as
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practical constraints is required
for bridging this gap. As a result,
not only the economic status
there is the interplay of the
cognitive and behavioral factors
that can shorten the gap between
the customers intention and
actual purchasing behaviors.

Challenges

Under the roof of sustainability,
green business and green
marketing strives through their
own mode of action to reach their
perceived goals of sustainable
lifestyles. This provides the
opportunities to the customers to
become familiar with sustainable
practices. As these pave the way
towards sustainability there are
critical limitations. A study
conducted by Torelli et al. (2020),
focused on green washing that
are the misleading
environmental communication
used by companies, which is a
major issue. These fake
communications are done so that
they can obtain stakeholders
approval, in addition to
improving the company's
reputation. And they do so by
exaggerating their
environmental responsibilities.
The study by Torelli et al. (2020)
also discusses about different
levels of greenwashing in which a
level “dark”, where hidden or
illegal activities are done. Once
these get exposed, it can
negatively affect the company's
reputation, loss of trust in
customers, and leads to stronger
negative reactions from
stakeholders. These challenges
thereby necessitate for a truthful
and transparent communication.

Creation of sustainable
products and services is the core
responsibility of green businesses
whereas making sure that these
efforts reach the customers is the

goal of Green marketing. A true
insight where one of the
challenges leads to another can be
observed here. A study
conducted by Nisa et al. (2022)
observes how greenwashing can
influence customer behavior. The
false claims of the product and
services create distrust and
confusion in customers leading to
the non-readiness to purchase a
sustainable product. These
exaggerated claims lead to the
uncertainty of the true
environmental performance of
the products or services, thereby
increasing the perceived risk and
leading to declined purchase
intention. This can affect the
overall green market and divert
the choices towards
unsustainability.

The challenges experienced
by green business falls into
different categories of socio-
economic aspects. Higher costs
for sustainable products, lack of
advanced technology for the
innovation, inadequate financial
support, infrastructural
insufficiency for waste
management and recycling
Along with low eco-awareness,
resistance to change, weak
regulatory frameworks are some
of the key obstacles that slows
down the green business models
(Sujayaetal., 2019).

As mentioned, challenges
are interlinked. Eco labelling
which are intended for educating
the customers regarding the
product's environmental
friendliness, does not serve its
purpose as customers are often
less aware regarding the labels
and their representative insights.
This makes these labels not to be
considered during purchase,
which creates weak purchase
intentions and the role of

ecolabels in the green marketing
loses its vision, when customers
don't even consider it as a key to
sustainability. And, the existence
of false labels also increases trust
issues and confusion, again
diminishing the effectiveness of
these labels due to unawareness
of their significance (Alamsyah et
al., 2019). Challenges are meant
for overcoming. In a similar
approach, these challenges
require future perspectives that
can strengthen the credibility and
ensure long-term effective
sustainability that start with
green business and green
marketing.

Future Perspectives on
Sustainable Business and
Marketing

As discussed with the challenges,
it is crucial to deal with them and
outline the future scope of the
sustainable business and
marketing. These are required to
strengthen the practices of
sustainability through different
strategies and therefore attaining
an environment friendly lifestyle.
Greenwashing is one of the
difficult challenges in the
sustainability path and it leads to
distrust among consumers and
negatively affect the consumer
behaviours. Understanding
greenwashing levels is necessary,
so that they are subjected to the
stakeholders perception and
reactions. Losing trust and
legitimacy should be avoided
through transparent and credible
communications by the
companies (Torelli et al., 2020).
The awareness and knowledge of
the environment is crucial for
making a better choice for
sustainability. The study of
Makhmudova (2026) also
addresses that in addition to the
economic and informational
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barriers, the requirement of better
pricing strategies, accessibility
and reliable certification system
should be considered. Also,
integration and implementation
of the environmental policies,
marketing strategies with
financial support and the
technological and infrastructural
advancements lead towards the
actual buying behavior of the
green products and services
(Makhmudova, 2026). These
future perspectives in enhancing
the sustainability culture can be
achieved by strengthening trust,
increasing awareness, and
integrating them with supportive
policies and consumer-oriented
strategies.

Conclusion

The current global context of the
environment is filled with
various pressing issues of
pollution and depletion of
resources. Green business deals
with the production practices of
environmentally friendly goods
and services whereas green
marketing leads to the promotion
of these products to the consumer
and making them aware of these
efforts that positively benefit our
surroundings. Even though they
hold on to different strategies in
attaining sustainability, these two
are not independent. They are
interrelated and collectively
contribute to environment
sustainability. The long-term
success of green enterprises
requires consumers perception,
trust and awareness. Even
though their advantages are
many there are various
challenges that affect their long-
term sustainability movement
including green washing.
Businesses and marketing should
adopt transparent
communication, authentic and

customer-oriented strategies for
achieving sustainability and
enhancing credibility.
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Ashwagandha:

Abstract

Ashwagandha (Withania
somnifera) is one of the most
important medicinal plants of India,
widely used in Ayurveda for
promoting strength, mental balance
and long-term wellbeing.
Traditionally classified as a
Rasayana, Ashwagandha has been
valued for centuries as a
rejuvenating herb that supports
immunity, vitality and resistance to
disease. In recent years, changing
lifestyles, increasing stress and
rising non-communicable disorders
have renewed global interest in
natural and preventive healthcare,
making Ashwagandha highly
relevant in modern society. This
article presents an integrated
overview of Ashwagandha from a
people's science perspective,
covering its historical and cultural
background, botanical features,
chemical constituents and health
benefits. The role of Ashwagandha in
lifestyle management and nutrition
is discussed, highlighting its
adaptogenic nature in regulating
stress, improving sleep, enhancing
cognitive performance and
supporting physical endurance.
Attention is also given to its
agricultural importance,
sustainable cultivation and
contribution to rural livelihoods. By
connecting traditional knowledge
with modern scientific
understanding, the article shows
how Ashwagandha functions not
merely as a medicine but as a holistic
health resource. Its gentle action,
safety and preventive value make it
suitable for long-term use in daily
life. Promoting Ashwagandha
responsibly can strengthen
individual health, community
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wellbeing and environmental
balance. Thus, Ashwagandha
emerges as an ancient herb with
strong relevance for modern health
challenges.

Key words: Ashwagandha,
Medicinal plant, Health benefits,
Herb, Ayurveda

Introduction

Ashwagandha is the common
name for Withania somnifera, a
small woody shrub belonging to
the Solanaceae (nightshade)
family. It grows naturally in dry
and semi-arid regions and is
widely cultivated in different
parts of India, especially in
Madhya Pradesh, Rajasthan,
Gujarat, Uttar Pradesh and
Maharashtra. The plant has oval
leaves, small greenish-yellow
flowers, and bright red berries
enclosed in a papery husk.
However, the most valuable part
of the plant is its root, which is
used extensively in medicine. The
name “Ashwagandha” comes
from Sanskrit, where ashwa
means horse and gandha means
smell. The root is said to have a
horse-like aroma, and
traditionally it is believed to
impart the strength and vitality of
ahorse to the user.

What is Ashwagandha

In recent years, the search for
natural ways to improve health
and manage stress has increased
across the world. People are
turning toward traditional

knowledge systems that offer
safe and holistic solutions.
Among the many medicinal
plants used in Indian traditions,
Ashwagandha holds a special
place. Often described as the
“Indian ginseng,” Ashwagandha
is valued for its ability to support
physical strength, mental
balance, and overall wellbeing.
Its growing popularity is not only
limited to India but has expanded
globally as researchers and health
practitioners explore its potential
inmodern lifestyles.

In Ayurveda, Ashwagandha
is classified as a Ramayana,
which means a rejuvenating
substance that promotes
longevity, vitality and resistance
to disease. Unlike medicines that
target only one symptom,
Rasayana herbs are meant to
nourish the body at a deeper
level. Ashwagandha has been
prescribed for centuries to people
suffering from fatigue, weakness,
stress, nervous disorders, and
age-related problems. Ancient
Ayurvedic texts describe its role
in improving memory,
strengthening muscles and
bones, enhancing immunity, and
supporting reproductive health.
Its reputation as a tonic for both
the body and mind has remained
strong across generations. The
relevance of Ashwagandha has
become even greater in the
modern world. Today, people
face constant mental pressure
due to work stress, academic

Professor Sunita Mishra is former Dean, SHS, Department of Food and Nutrition, Babasaheb Bhimrao Ambedkar University, Lucknow.
Corresponding author email : sunitabbau@gmail.com ; sanjeed kuril123@gmail.com

48



PEIe-SHfas= &1 agATITS ufabT

AMia®, 13(3) Fors—FaawER, 2026

competition, digital overload and
lifestyle changes. Sleep disorders,
anxiety, reduced immunity and
low energy levels are common
problems. In this context,
Ashwagandha is often referred to
as an adaptogen, a natural
substance that helps the body
adapt to physical and emotional
stress. Instead of forcing the body
in one direction, adaptogens
support balance. Ashwagandha
helps regulate stress hormones,
improves the body's response to
pressure, and supports calmness
without causing drowsiness. This
makes it useful for both students
and working professionals who
need mental clarity along with
physical endurance.

Traditionally,
Ashwagandha has been used in
various forms. The dried root is
powdered and taken with warm
milk, honey, or water. In some
households, it is mixed with ghee
and sugar to prepare
strengthening tonics for children,
elderly people and recovering
patients. With changing times,
Ashwagandha is now also
available in capsules, tablets,
extracts and teas. Despite these
modern forms, the basic principle
remains the same — to support the
natural healing capacity of the
body rather than replacing it.
This gentle yet effective nature of
Ashwagandha is one of the
reasons it continues to be trusted
in both traditional and modern
health systems. Another
important aspect of
Ashwagandha is its connection
with preventive healthcare.
Instead of waiting for illness,
traditional practices encourage
maintaining strength and balance
before disease occurs.
Ashwagandha supports this idea
by improving immunity,
maintaining hormonal stability

and supporting nervous system
function. People who regularly
consume Ashwagandha under
proper guidance often report
better sleep, reduced anxiety,
improved focus and greater
resistance to seasonal infections.
These benefits are especially
valuable in a time when lifestyle-
related disorders are increasing
rapidly.

From a people's science
perspective, Ashwagandha is
also interesting because it
connects farmers, researchers,
healthcare workers and
consumers. It is not just a
medicine but also an agricultural
crop that supports rural
livelihoods. Many small farmers
cultivate Ashwagandha because
it requires less water and grows
well in dry soils. Thus, the plant
contributes not only to individual
health but also to economic and
environmental sustainability.
When traditional crops like
Ashwagandha are promoted
responsibly, they strengthen both
public health and rural
development. The global interest
in Ashwagandha has encouraged
scientific research into its
properties. Scientists study its
bioactive compounds, stress-
reducing potential, effects on
immunity and role in cognitive
health. Although modern
laboratories use advanced
techniques, the basic curiosity
remains the same as in ancient
times—how a simple plant root
can influence human wellbeing
so deeply. This dialogue between
tradition and science makes
Ashwagandha an excellent
example of how indigenous
knowledge can guide modern
health innovation.

In simple words,
Ashwagandha is not merely a

herb; it is a symbol of balance
between body, mind and
environment. It reflects the
Indian philosophy that health is
not only the absence of disease
but a state of physical strength,
mental peace and social
harmony. As modern life
becomes faster and more
demanding, the gentle wisdom of
plants like Ashwagandha offers a
natural way to reconnect with
ourselves. Understanding what
Ashwagandha is and why it
matters is the first step toward
appreciating its role in both
traditional culture and
contemporary health practices.

Why Ashwagandha is
Important Today

In the modern world, life has
become faster, more competitive
and mentally demanding than
ever before. Technological
growth has improved comfort,
yet it has also increased stress,
anxiety, sleep problems and
lifestyle-related disorders. Long
working hours, academic
pressure, irregular food habits
and reduced physical activity
disturb the natural balance of the
body and mind. As aresult, many
people suffer from fatigue, weak
immunity, poor concentration
and emotional instability. In this
situation, the importance of
natural and holistic solutions is
being widely recognised.
Ashwagandha has emerged as
one such valuable herb that
responds effectively to the needs
of present-day society.

One of the main reasons
Ashwagandha is important
today is its role in stress
management. Modern stress is
not only physical but also
psychological and social.
Continuous exposure to
deadlines, digital screens, noise
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and information overload affects
the nervous system.
Ashwagandha is known as an
adaptogenic herb, meaning it
helps the body adapt to stress
without disturbing normal
functioning. Instead of giving
artificial stimulation, it supports
internal balance. People who use
Ashwagandha under guidance
often experience calmer minds,
better emotional control and
improved sleep quality. In an era
where mental health issues are
increasing, such natural support
is extremely valuable. Another
major concern today is declining
immunity. Urban lifestyles,
pollution, processed food and
lack of physical movement
weaken the body's defence
system. Seasonal infections,
fatigue and slow recovery from
illness are common.
Ashwagandha supports immune
function by strengthening the
body at a cellular level.
Traditional knowledge and
modern studies both suggest that
regular use of Ashwagandha
helps the body resist infections
and recover faster from stress-
related exhaustion. During times
when public health awareness is
increasing, herbs that enhance
natural immunity have special
relevance.

The problem of sleep
disorders is also widespread.
Many people suffer from
insomnia due to work pressure,
anxiety and excessive screen
exposure at night. Poor sleep
affects memory, metabolism and
emotional stability.
Ashwagandha is traditionally
associated with promoting
restful sleep without causing
dependency. Its botanical name
somnifera itself indicates its
calming influence. By supporting
the nervous system, it helps the

body enter a relaxed state,
allowing natural sleep patterns to
improve. Good sleep is the
foundation of productivity and
health, making Ashwagandha
especially meaningful in modern
life. Modern society also faces
issues of reduced physical energy
and endurance. Sedentary habits,
lack of exercise and unbalanced
nutrition weaken muscles and
reduce stamina. Earlier,
Ashwagandha was given to
warriors, students and elderly
people to build strength and
vitality. Even today, people
engaged in demanding work,
sports or academic activities use
Ashwagandha to maintain
physical performance. It
supports muscle health, reduces
fatigue and improves recovery.
Thus, Ashwagandha is not only a
remedy for illness but also a
supporter of everyday functional
strength.

Mental performance is
another area where
Ashwagandha holds importance.
Concentration, memory and
emotional stability are essential
in education and professional life.
Continuous mental strain affects
cognitive function and
confidence. Ashwagandha helps
calm overactive minds while
supporting clarity of thought.
Students preparing for
competitive examinations and
professionals handling complex
tasks benefit from its balancing
effect. Unlike stimulants that
exhaust the nervous system over
time, Ashwagandha nourishes it
gently, promoting long-term
mental wellbeing. Hormonal
imbalance has become a common
problem due to stress, irregular
schedules and poor diet. This
affects both men and women,
leading to fatigue, mood changes
and reduced reproductive health.

Ashwagandha supports
hormonal regulation by
improving stress response and
endocrine function.
Traditionally, it has been used to
support vitality and reproductive
strength. Today, with rising
lifestyle disorders, its role in
maintaining internal hormonal
harmony has gained new
relevance. Another reason for
Ashwagandha's importance
today is the global movement
toward natural and preventive
healthcare. Instead of depending
only on chemical drugs after
disease appears, people are
becoming interested in
maintaining health before illness
develops. Ashwagandha fits well
into this approach. It works
gently, supports the body's own
healing ability and reduces
dependency on strong medicines
for minor problems. This
preventive philosophy saves
healthcare costs and improves
quality of life.

From a social perspective,
Ashwagandha also supports
sustainable development. It is
cultivated in dry regions with low
water requirements, making it
suitable for environmentally
friendly agriculture. Promoting
Ashwagandha cultivation
benefits farmers, preserves
biodiversity and strengthens
rural economies. Thus, its
importance extends beyond
individual health to community
wellbeing and environmental
balance.

Historical and Cultural
Background of
Ashwagandha

Ashwagandha has been an
integral part of Indian traditional
medicine and culture for
thousands of years. Long before
modern laboratories and
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pharmaceutical industries
existed, communities relied on
plants to maintain health, treat
illness and strengthen the body.
Among these plants,
Ashwagandha earned a
respected position because of its
wide range of benefits for both
physical and mental wellbeing.
Its story is deeply connected with
Ayurveda, rural life, and India's
philosophy of harmony between
humans and nature.

Ashwagandhain Ayurveda

In Ayurveda, Ashwagandha is
classified as a Rasayana herb, a
group of medicines that promote
longevity, vitality and resistance
to disease. Rasayana therapy is
not only meant for curing illness
but for nourishing the body at a
deeper level. Ancient Ayurvedic
texts describe Ashwagandha as a
strengthening tonic for people
suffering from weakness, fatigue,
nervous disorders and age-
related decline. It was prescribed
to children for growth, to adults
for endurance, and to the elderly
for maintaining mobility and
mental clarity. Classical
Ayurvedic literature such as
Charaka Samhita and Sushruta
Samhita mention Ashwagandha
as a valuable medicinal plant. It
was recommended for conditions
related to imbalance of Vata
dosha, which is associated with
dryness, instability, anxiety and
degeneration. By calming Vata,
Ashwagandha supports the
nervous system, muscles and
joints. Physicians prepared
Ashwagandha in various forms-
powders, decoctions, medicated
ghee and fermented
formulations-depending on the
patient's age, strength and health
condition.

In traditional healthcare,
Ashwagandha was also used as a

Balya (strengthening agent) and
Medhya (brain tonic). Students,
scholars and warriors consumed
it to improve focus, memory and
stamina. Women were advised
Ashwagandha preparations after
childbirth to restore strength and
hormonal balance. Thus, the herb
was not restricted to treating
disease but was integrated into
daily life as a supporter of overall
wellbeing.

Meaning and Symbolism
of the Name Ashwagandha

The name Ashwagandha comes
from Sanskrit. The word is made
of two parts: Ashwa, meaning
horse, and Gandha, meaning
smell or essence. The roots of the
plant have a strong aroma that
resembles the scent of a horse.
However, the meaning goes
beyond smell alone.
Traditionally, the name also
symbolises the idea that the herb
provides the strength, vitality
and endurance of a horse to the
person who consumes it. In
Indian culture, the horse
represents power, energy, speed
and stability. By associating
Ashwagandha with the horse,
ancient healers expressed their
belief that this herb restores life
force, improves stamina and
supports reproductive and
muscular health. This symbolic
naming shows how traditional
knowledge used simple natural
metaphors to communicate
complex health concepts to
common people. Ashwagandha
is also known by other names
such as Indian ginseng in modern
times because of its rejuvenating
nature, though botanically it is
different from true ginseng. In
regional languages, it is called
Asgandh, Asoda, Ghoda-asoda and
several other names, reflecting its
widespread cultural acceptance

across India.

Traditional Knowledge
and Folk Use

Beyond classical Ayurveda,
Ashwagandha has long been
used in folk medicine by rural
and tribal communities. Village
healers and household elders
passed down knowledge about
its preparation and use from one
generation to another. In many
regions, Ashwagandha root
powder mixed with milk and
honey was given to weak
children to improve appetite and
strength. Elderly people
consumed it to reduce joint pain,
fatigue and nervousness.
Farmers used it during physically
demanding seasons to maintain
stamina. In traditional
households, Ashwagandha was
not treated as a rare medicine but
as a familiar part of daily life.
Women prepared simple tonics
using Ashwagandha with ghee,
jaggery or warm milk. During
recovery from illness, it was
offered to help regain lost energy.
This practical use made
Ashwagandha a household herb
rather than a specialised drug.
Ashwagandha also holds
importance in traditional
reproductive health. It was used
to support fertility, sexual vitality
and hormonal balance. Newly
married couples or people
experiencing weakness were
sometimes advised
Ashwagandha preparations as
part of strengthening therapy. In
this way, the herb became
connected with family health and
generational continuity.

Ashwagandha in Spiritual
and Cultural Practices
Indian culture views health as a

balance of body, mind and spirit.
Ashwagandha fits naturally into
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this philosophy. It was often
used during spiritual
training, meditation and
disciplined lifestyles.
Students in ancient learning
centres consumed
strengthening herbs to
maintain concentration and
physical endurance while
studying scriptures for long
hours. Yogis and
practitioners of meditation
used Ashwagandha to

Botanical Description
of Ashwagandha

Ashwagandha is a well-
known medicinal plant that
has been valued in Indian
healthcare traditions for
centuries. To understand its
importance properly, it is
necessary to look at its
botanical identity, physical
structure and natural
growing conditions. The
scientific study of plants not

stabilise the nervous system
and reduce mental
restlessness. Some traditional
beliefs also associated
Ashwagandha with longevity
and youthful energy. It was
considered helpful in slowing
down ageing processes and
maintaining clarity of thought.
Though expressed in cultural
language, these ideas reflect early
understanding of stress
management and nervous system
health. The respect for
Ashwagandha is visible in how it
was cultivated and preserved.
Farmers protected medicinal
plants carefully, knowing their
value for the community. The
herb was grown near homes,
temples and gardens, ensuring
easy access for healing purposes.

Transmission of
Knowledge Across
Generations

Before written medical education
became common, knowledge
about Ashwagandha spread
through oral tradition. Elders
taught younger members how to
identify the plant, harvestroots at
the right time, dry them properly
and store them safely. This
transfer of knowledge
strengthened the relationship
between people and their
environment. With time, this
traditional wisdom entered

formal education through
Ayurvedic colleges and research
institutions. Today,
Ashwagandha is studied
scientifically, but its foundation
remains deeply cultural. The
respect given to the herb reflects
India's long history of observing
nature closely and learning from
experience.

Cultural Relevance in the
Modern World

Even today, Ashwagandha
maintains its cultural identity
while adapting to modern
healthcare. Urban families may
use capsules instead of
traditional powders, but the
belief in its strengthening nature
continues. The popularity of
Ashwagandha globally has
revived interest in India's
traditional medicinal heritage. It
reminds society that healing does
not always come from complex
chemicals but can also grow
quietly from the soil.
Ashwagandha's historical
journey from village gardens to
international research
laboratories shows how
traditional knowledge can
remain relevant across centuries.
It stands as a symbol of India's
medicinal wisdom, connecting
ancient practices with present-
day health challenges.

only helps in correct
identification but also supports
safe cultivation, conservation and
use in medicine. Ashwagandha,
though simple in appearance,
possesses unique botanical
features that make it suitable for
both traditional and modern
herbal practices.

Scientific Identity and
Classification

Ashwagandha is scientifically
known as Withania somnifera (L.)
Dunal. It belongs to the family
Solanaceae, which is commonly
called the nightshade family. This
family also includes familiar
plants such as tomato, potato,
chilli and brinjal. The genus
Withania contains several species,
but Withania somnifera is the most
important from a medicinal point
of view. The term somnifera
means “sleep-inducing” or
“sleep-bearing,” indicating the
calming effect traditionally
associated with the plant. This
botanical name reflects ancient
observations about its influence
on the nervous system. In
different parts of India,
Ashwagandha is known by local
names such as Asgandh, Asoda,
Punir, Ghoda-asoda and Indian
ginseng. Proper botanical
identification is essential because
many plants may look similar,
but only the correct species
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provides the desired medicinal
benefits.

Plant Morphology and
Physical Structure

Ashwagandha is a small, woody,
perennial shrub, usually growing
about 30 to 150 centimetres in
height. The plant has a rough,
branched stem that becomes
woody at the base as it matures.
The branches spread in different
directions, giving the plant a
bushy appearance.

Roots

The root is the most valuable and
widely used part of
Ashwagandha. It is long, thick
and fleshy, with a pale brown or
greyish colour. When dried, the
roots become hard and emit a
distinct earthy aroma, which is
traditionally described as horse-
like in smell. Internally, the root
contains starch, fibres and active
compounds that contribute to its
medicinal properties. Roots are
usually harvested after six to
eight months of growth, when the
concentration of bioactive
substancesis highest.

Stem

The stem of Ashwagandha is
cylindrical, hairy and green when
young, gradually becoming
woody with age. It supports
multiple branches and provides
structural strength to the plant.
The stem also plays a role in
transporting water and nutrients
from the roots to the leaves and
flowers.

Leaves

Ashwagandha leaves are simple,
oval to elliptic in shape, and
arranged alternately on the stem.
They are dull green in colour, soft
in texture and covered with fine

hairs. The leaves are generally 5
to 10 cm long and have smooth
margins. Besides photosynthesis,
the leaves also contain certain
medicinal components and are
sometimes used in traditional
remedies, though the root
remains the primary part for
therapeutic use.

Flowers

The flowers of Ashwagandha are
small, greenish-yellow and bell-
shaped. They usually appear in
the leaf axils, either singly or in
small clusters. Flowering begins
about two to three months after
planting. The flowers are not
showy, but they are biologically
important as they develop into
fruits. Pollination mainly occurs
naturally with the help of insects.

Fruits and Seeds

After flowering, the plant
produces small round berries that
turn bright red or orange when
mature. These berries are
enclosed in a papery, lantern-like
covering known as a calyx,
similar to that of a tomato plant.
Inside the berries are numerous
tiny yellow seeds. These seeds are
used for propagation and
cultivation. Though the fruits are
attractive, they are not the main
medicinal part of the plant. Thus,
every part of Ashwagandha-
roots, stems, leaves, flowers and
fruits-plays a role in its growth
cycle, but the root remains the
most valued component in
medicine.

Natural Habitat and
Distribution

Ashwagandha grows naturally in
dry and semi-arid regions. It

prefers warm climates and well-
drained soils. The plant is hardy

and can survive in areas with low
rainfall, which makes it suitable
for cultivation in marginal lands
where other crops may not grow
well. In India, Ashwagandha is
widely distributed across several
states. Major cultivation areas
i n ¢ 1 u d e
Madhya Pradesh, Rajasthan,
Gujarat, Uttar Pradesh,
Maharashtra, Haryana, Punjab
and parts of Karnataka and
Andhra Pradesh. Among these,
Madhya Pradesh is considered
the largest producer of
Ashwagandha. Outside India,
Ashwagandha is also found in
parts of North Africa, the Middle
East and some regions of the
Mediterranean. However, India
remains the primary centre of
diversity and traditional use of
the plant. The plant thrives best in
temperatures between 20°C and
35°C. It does not tolerate
waterlogging and requires
sandy-loam soil with good
drainage. Excess moisture can
damage roots and reduce
medicinal quality.

Botanical Importance in
Medicinal Use

Correct botanical identification
ensures the safety and
effectiveness of herbal medicine.
Adulteration or confusion with
similar species can reduce
benefits or cause harm. Therefore,
understanding Ashwagandha's
morphology and growth pattern
is essential for farmers, traders
and health practitioners. From
seed to root, the life cycle of
Ashwagandha reflects the
connection between soil, climate
and medicinal quality. The
strength of the root depends on
the environment in which the
plant grows. Dry climates often
enhance the concentration of
useful compounds, making
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lactones. In
simple words,
they are plant
chemicals that
b e have
somewhat like
hormones in the
body but in a
gentle and
balanced way.
Withanolides

Indian Ashwagandha highly
valued in global markets.

Chemical Constituents and
Health Benefits of
Ashwagandha

Ashwagandha is valued not only
because of tradition but also
because of its rich chemical
composition. Modern science has
helped identify several natural
compounds present in the plant
that are responsible for its
therapeutic actions. These
substances work together to
support physical strength,
mental balance and overall
wellbeing. Understanding the
chemical nature of Ashwagandha
makes it easier to appreciate why
it has remained important from
ancient times to the present day.

Chemical Constituents of
Ashwagandha

The medicinal power of
Ashwagandha mainly lies in its
roots, although leaves and berries
also contain useful elements. The
plant produces a group of natural
compounds that protect it from
environmental stress, and these
same compounds benefit the
human body.

Withanolides

Withanolides are the most
important active compounds
found in Ashwagandha. They are
naturally occurring steroidal

help the body
adapt to
physical and mental stress. They
support nerve function, reduce
inflammation and protect cells
from damage. Some withanolides
also show antioxidant activity,
which means they help neutralize
harmful free radicals. This action
supports healthy aging and
protects tissues from wear and
tear. Different varieties of
Ashwagandha contain different
levels of withanolides, and their
concentration depends on soil,
climate and harvesting time. This
is why proper cultivation and
processing are important for
quality herbal products.

Alkaloids

Ashwagandha also contains
small amounts of alkaloids such
as withanine, somniferine and
anaferine. Alkaloids are nitrogen-
containing compounds
commonly found in medicinal
plants. They often affect the
nervous system. In
Ashwagandha, alkaloids
contribute to its calming and
relaxing effect. They help in
reducing nervous tension and
improving sleep quality.
Traditionally, Ashwagandha has
been used for restlessness and
fatigue, and alkaloids play a
supportive role in these effects.
Although present in moderate
quantity, alkaloids add to the
overall therapeutic profile of the

herb by supporting mental
comfort and emotional stability.

Other Bioactive
Compounds

Besides withanolides and
alkaloids, Ashwagandha
contains several other useful
substances:

e Saponins, which support
immune response and help
in nutrient absorption.

¢ Flavonoids, which act as
antioxidants and protect
cells from damage.

e Tannins, which help in
tissuerepair and digestion.

e Amino acids and sugars,
which provide nourishment
and energy.

° Iron and minerals, which
support blood and muscle
health.

Together, these compounds
make Ashwagandha a complete
herbal support system rather
than a single-action medicine.
The natural balance of these
substances allows the plant to
work gently with the body
instead of forcing changes.

Role in Lifestyle and
Nutrition

Ashwagandha (Withania
somnifera) has long been valued in
Indian tradition not only as a
medicine but also as a daily life
supporter for physical, mental
and nutritional wellbeing. In
Ayurveda it is classified as a
Rasayana, meaning a rejuvenating
herb that promotes longevity,
strength and balanced
functioning of the body. In
today's stressful and fast-paced
lifestyle, Ashwagandha is
gaining renewed importance as a
natural aid to improve energy,
immunity, digestion and
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emotional stability. Modern
lifestyle problems such as
irregular sleep, anxiety, poor diet,
sedentary habits and continuous
mental pressure disturb the
body's hormonal and metabolic
balance. Ashwagandha works
gently to support the nervous
system and endocrine functions,
helping the body adapt to stress.
Because of its adaptogenic
nature, it does not overstimulate
the body but instead improves
resilience, stamina and recovery.
Regular intake can support daily
functioning without causing
dependency, which makes it
suitable for long-term lifestyle
management.

Daily Use of Ashwagandha

Ashwagandha can be safely
incorporated into daily routines
when taken in moderate and
recommended amounts.
Traditionally, it was consumed to
enhance strength, improve
memory, support reproductive
health and maintain youthful
vitality. Today, people use it to
manage fatigue, improve sleep
quality, enhance concentration
and reduce mental exhaustion.
For working professionals,
students and elderly people,
Ashwagandha supports mental
clarity and reduces stress-
induced tiredness. It helps
stabilize cortisol levels, which are
often elevated due to continuous
psychological pressure. Balanced
cortisol improves appetite,
digestion and sleep cycles,
making Ashwagandha suitable
as a lifestyle supplement rather
than only a therapeutic drug.

In physically active
individuals and athletes,
Ashwagandha contributes to
better muscle recovery,
endurance and energy
production. It supports protein

synthesis and reduces oxidative
stress, which helps prevent
weakness and frequent illness.
Thus, daily use promotes both
mental and physical
sustainability in routine life.

Forms of Consumption

Ashwagandha is available in
different forms to suit dietary
preferences and convenience:

Powder (Churna): The
traditional form is Ashwagandha
root powder. It is commonly
mixed with warm milk, honey or
water and taken once or twice
daily. Milk enhances absorption
and provides nourishment,
making it ideal for strengthening
and calming the nervous system.
Taking powder at night improves
sleep and relaxation, while
morning intake supports stamina
throughout the day.

Capsules and Tablets: Capsules
are popular in modern lifestyles
because they are easy to carry and
dose. They provide standardized
amounts of active compounds
and avoid the bitter taste of the
herb. Many people prefer
capsules for regular intake at
home or at work. They are useful
for individuals who want
consistency in dosage.

Ashwagandha Milk: In
Ayurveda, Ashwagandha is
traditionally boiled with milk
and sometimes mixed with ghee
and jaggery. This preparation is
nourishing and supports tissue
building (dhatu poshana). It is
especially beneficial for
underweight individuals, elderly
people and those recovering from
illness.

Herbal Tea: Ashwagandha can
also be used as a mild herbal
infusion. When combined with
herbs like tulsi, ginger or
cinnamon, it becomes a relaxing

beverage that supports digestion
and mental calmness. Tea form is
useful for people sensitive to
heavy preparations and those
preferring lighter dietary
integration.

Each form allows flexibility
in lifestyle adoption without
disturbing routine food habits.

Dietary Integration

Ashwagandha fits well within a
balanced nutritional framework.
Unlike synthetic supplements, it
works harmoniously with
natural food systems. When
combined with nutritious diets
rich in whole grains, fruits,
vegetables, milk and healthy fats,
Ashwagandha enhances nutrient
utilization and metabolic
efficiency. It supports digestive
fire (Agni) gently and helps in
better absorption of nutrients.
Good digestion leads to
improved energy, immunity and
tissue repair. Ashwagandha also
helps regulate blood sugar and
lipid metabolism when taken
with healthy meals, making it
useful in lifestyle-related
metabolic disorders. In
traditional diets, Ashwagandha
was often combined with natural
sweeteners such as honey or
jaggery and fats like ghee. These
carriers improve bioavailability
of its active components and
support nourishment. This
integration reflects the Ayurvedic
principle that herbs should
complement food rather than
replace it. For modern nutrition,
Ashwagandha can be added to
smoothies, warm beverages,
protein drinks or wellness tonics
without altering the core dietary
pattern. Its neutral nutritional
nature allows safe incorporation
into vegetarian and non-
vegetarian diets alike.
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Lifestyle Balance and
Preventive Role

One of the most valuable aspects
of Ashwagandha in lifestyle
management is prevention.
Instead of treating only disease, it
strengthens the body's natural
defence systems. Regular use
supports immune modulation,
improves sleep rhythm, stabilizes
mood and protects against
lifestyle disorders such as
anxiety, hypertension and fatigue
syndrome. Mental health is
closely connected to nutrition
and routine. Ashwagandha
improves neurotransmitter
balance, helping reduce
irritability, restlessness and
cognitive overload. Better mental
health promotes disciplined
eating habits, regular physical
activity and social wellbeing,
completing the cycle of healthy
living. In ageing populations,
Ashwagandha supports joint
flexibility, muscle tone and
memory retention. It delays
degenerative changes by
reducing oxidative stress and
inflammation, which are
common outcomes of unhealthy
lifestyles.

Conclusion

Ashwagandha (Withania
somnifera) stands as a remarkable
example of how ancient
knowledge can remain relevant
in modern health care. From its
roots in Ayurveda to its growing
acceptance in contemporary
wellness practices,
Ashwagandha represents a
bridge between tradition and
science. It is not merely a
medicinal plant but a holistic
supporter of physical strength,
mental balance and preventive
health. Its long history of use
shows that Indian communities
understood the importance of

nourishing the body and mind
together, rather than treating
symptoms alone. In today's
world, where stress, fatigue,
lifestyle disorders and emotional
imbalance are increasingly
common, Ashwagandha offers a
gentle yet effective solution. Its
adaptogenic nature helps the
body respond to pressure
without overstimulation. By
supporting the nervous system,
immunity, hormonal balance and
muscular strength,
Ashwagandha contributes to
overall resilience. Unlike
synthetic drugs that may act
quickly but cause dependency or
side effects, Ashwagandha works
slowly and naturally,
strengthening the body's own
capacity to heal and protect itself.
The botanical richness and
chemical composition of
Ashwagandha explain its wide
range of benefits. Compounds
such as withanolides, alkaloids
and antioxidants act together to
reduce inflammation, protect
cells, improve energy
metabolism and support mental
calmness.

This natural synergy makes
Ashwagandha suitable not only
for treating weakness and stress,
but also for maintaining
everyday health. When
combined with balanced
nutrition and disciplined lifestyle
practices, its effects become more
sustainable and meaningful.
Another important dimension of
Ashwagandha is its role in
preventive healthcare and
sustainable development.
Promoting Ashwagandha
encourages people to focus on
wellness before disease occurs. At
the same time, its cultivation
supports farmers in dry regions,
conserves biodiversity and
strengthens rural economies.

Thus, Ashwagandha contributes
not only to individual wellbeing
but also to social and
environmental balance.
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The New Knowledge Revolution: Integrating Education,
Technology and Indigenous Wisdom for Atmanirbhar Bharat —
A Five-Dimensional Perspective

Abstract

Humanity is entering a New
Knowledge Revolution in which
education, artificial intelligence,
technology, and indigenous wisdom
increasingly interact to shape social
and economic development.
Agriculture provides a particularly
important arena for this
transformation because it links
science, society, culture, and ecology.
This paper proposes a Five-
Dimensional Model of Human
Empowerment comprising the
Social, Cultural, Technological,
Intellectual, and Spiritual
dimensions. The Spiritual dimension
functions as a meta-dimension that
provides ethical orientation and
balance to the other four. The
framework is applied to agriculture
and Atmanirbhar Bharat,
emphasizing that technological
innovation must be integrated with
social inclusion, cultural continuity,
intellectual development, and
ecological responsibility. Drawing
upon Indian and global thinkers, the
paper argues that sustainable
development requires the
harmonious integration of
education, technology, and
indigenous wisdom. Such
integration can help create a
knowledge society that is
productive, equitable, meaningful,
and environmentally sustainable.

Keywords: Agriculture, Artificial
Intelligence, Atmanirbhar Bharat,
Indigenous Wisdom, Sustainability,
Five-Dimensional Model.

1. Introduction

The world has moved through
the Agricultural, Industrial,
Information, and Digital
Revolutions and is now entering
a New Knowledge Revolution.
Unlike earlier transformations
driven primarily by material or
informational power, this
revolution is characterized by the
interaction of knowledge,
intelligence, ethics, and human
values.

India's vision of
Atmanirbhar Bharat and the
objectives of NEP 2020 acquire
special significance in this
context. Self-reliance today
means the ability to combine
indigenous strengths with
modern science and technology.
Agriculture represents one of the
most important domains where
such integration can occur.

Modern technologies such as
artificial intelligence,
biotechnology, sensors, drones,
and digital platforms have
enormous potential to improve
agricultural productivity and
resilience. However,
technological advancement alone
cannot guarantee sustainable or
equitable development. A
broader framework is required to
balance technological progress
with social justice, cultural
continuity, intellectual growth,
and ethical responsibility.

Manohar Lal (Kaushik)

2. Philosophical
Foundations

Many contemporary
challenges —including ecological
degradation, social inequality,
and ethical uncertainty —arise
from fragmented approaches to
knowledge. Increasingly,
scholars and thinkers across the
world recognize the need for
more integrated perspectives.

Indian intellectual traditions
have long emphasized unity
amid diversity. Thinkers such as
Vivekananda, Tagore, Gandhi,
Sri Aurobindo, Nehru, and
Amartya Sen, though differing in
emphasis, all stressed the
importance of combining
knowledge with ethical and
human values.

A contemporary expression
of this integrative perspective is
the Cyber-Physical-Social
System (CPSS), in which
physical processes, digital
technologies, and human
relationships continuously
interact. Yet CPSS by itself does
not provide moral direction. For
this reason, a broader human-
centred framework is required.

3. The Five-Dimensional
Model of Human
Empowerment

The proposed framework

consists of five interrelated
dimensions:

The distinguishing feature of
the model is the Spiritual Meta-

Former Director, SOCIS, IGNOU, New Delhi, & Vice-President, Indian Social Science Academy, Allahabad
*Corresponding author email : prof.manohar.lal@gmail.com
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Dimension, which serves as an
integrating axis rather than a
separate sector. It provides
ethical direction and balance to
the other four dimensions.

embodies generations of
adaptation and ecological
understanding.

Technology

Technologies such as Al-driven

Dimension Core Meaning Agricultural Relevance
Social Cooperation, justice, |Farmer participation, cooperatives,
inclusion rural institutions
Cultural Identity, continuity, |Indigenous knowledge, traditional
creativity practices, biodiversity
Technological | Innovation and Al IoT, robotics, precision
capability agriculture
Intellectual Inquiry and learning |Research, education, knowledge-
sharing
Spiritual Purpose, harmony, Ecological responsibility and
ethics respect for life
Without such balance: weather forecasting, precision
° Technology may become irrigation, drone mapping, and
exploitative, decision-support systems can
e Intellect may become purely Sisniﬁcantly improve
instrumental, agricultural productivity and

¢  Culturemay becomerigid,

e Society may become
fragmented.

The model therefore seeks
balanced development rather
than one-dimensional progress.

Agriculture illustrates the
interdependence of all five
dimensions. It depends
simultaneously on scientific
knowledge, technological
innovation, cultural traditions,
social cooperation, and ecological
ethics.

4. Integrating Education,
Technology and
Indigenous Wisdom
Education

Education must evolve from the
simple transmission of
information to the cultivation of
wisdom, creativity, and
responsibility. NEP 2020
provides opportunities for
interdisciplinary and experiential
learning. Agricultural education
should integrate science, ethics,
ecology, and local knowledge.
Farmers themselves should
be recognized as knowledge
partners whose experience

sustainability.

However, technology
should function as an enabler
rather than a master. The
objective should be Right
Technology in the Right
Context, strengthening local
capabilities rather than creating
dependency.

Indigenous Wisdom

Traditional agricultural practices
contain valuable ecological
knowledge relating to soil
conservation, seed diversity,
water management, and
sustainable cultivation.

Rather than viewing
traditional and modern
knowledge as opposites, they
should be combined to create a
hybrid intelligence in which local
wisdom is strengthened by
scientific and technological
advances.

Together, education,
technology, and indigenous
wisdom form the basis of a Living
Knowledge Ecosystem that is
socially inclusive, culturally
rooted, technologically creative,
intellectually open, and ethically
guided.

5. Ethical Challenges of
Technology

Every technological advance
generates both opportunities and
risks. Artificial intelligence and
digital systems can improve
productivity, but they may also
increase inequality, surveillance,
dependency, and ecological
stress.

The central challenge is
therefore not merely
technological but ethical.

A new framework of
Technological Dharma is
required. In this context, Dharma
refers to innovation guided by
responsibility, ecological
awareness, social justice, and
long-term sustainability.

Three guiding questions
become important:
1. Does the technology
enhance human dignity and

autonomy?

2. Does it sustain ecological
balance?

3. Are its benefits distributed
fairly?

When technology is guided
by ethical principles, it becomes
an instrument of empowerment
rather than domination.

6. Implementing the

Framework for

Atmanirbhar Krishi Bharat

Practical implementation

requires coordinated action in

education, technology, society,

and governance.

Educational Reforms

e Interdisciplinary curricula.

e Field-based experiential
learning.

o Lifelong learning platforms
for farmers.

e Integration of ethics and
sustainability into
agricultural education.

Technological Measures

e Open-source agricultural Al
systems.

e Affordable precision tools
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for small farmers.

e Transparent and
accountable digital
platforms.

e Community-based data
systems.

Social and Cultural

Initiatives

e Strengthening farmer
cooperatives.

e Preservation of indigenous
agricultural knowledge.

e Community-based
knowledge-sharing
networks.

e Promotion of cultural
practices linked with
ecological sustainability.

agriculture, education, and

technology institutions.

e Incentives for innovations
that combine productivity
with sustainability.

One possible institutional
model is a Digital Krishi-
Panchayat, where farmers,
scientists, educators, and
technologists jointly create and
evaluate solutions using both
local knowledge and modern
digital tools.
7.Conclusion
The New Knowledge Revolution
calls for a shift from knowledge as
power to knowledge as
responsibility. The major

offers a framework for
integrating technological
innovation with social inclusion,
cultural continuity, intellectual
development, and ethical
responsibility. Within this
framework, the Spiritual Meta-
Dimension functions as the
guiding principle that maintains
balance among the other
dimensions.

Applied to agriculture, the
model supports a vision of
Atmanirbhar Krishi Bharat in
which education, technology,
and indigenous wisdom work
to gether to create a productive,
equitable, and sustainable future.

Policy Measures challenges of the twenty-first The ultimate goal of the New
e Ethical assessment of century—ecological instability, Knowledge Revolution is not
emerging technologies. inequality, and social merely smarter machines, but

e Integration of indigenous
knowledge into research
systems.

e Collaboration among

fragmentation — cannot be solved
through technology alone.

The Five-Dimensional
Model of Human Empowerment

wiser societies—where human
creativity, technological
capability, and moral
responsibility evolve together.
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& wn  PRITHVIPUR ABHYUDAY SAMITI, LUCKNOW

Office: Office No. 04, 1st Floor, Eldeco Xpress Plaza,
Uttrathia Raebareli Road, Lucknow
Website: www.prithvipur.org Email: pasofficiall4@gmail.com

Bhagidari Fellowship (Partnership Fellowship)

Prithvipur Abhyuday Samiti, Lucknow has initiated the '"Bhagidari Fellowship' specifically for meritorious and talented
students from economically weaker sections of society studying in Classes 9th to 12th.

The primary objective of this fellowship is to provide financial and academic assistance to bright students, ensuring they
can pursue and complete their secondary and higher secondary education without any financial constraints, paving the
way for a brighter future.

Prithvipur Samman (Biennial Award)

The Samiti has established the prestigious 'Prithvipur Samman' to honor and recognize distinguished achievers who
have made exemplary and outstanding contributions to society, education, rural development, or other specialized fields.
This is a biennial national award conferred once every two years to celebrate the dedication and impactful work of
exceptional individuals.

Gramin Goshthi (Rural Interactive Forums)

To promote awareness, community dialogue, and sustainable development in rural areas, the Samiti periodically
organizes 'Gramin Goshthi' (Rural Seminars and Workshops).

These interactive forums aim to empower rural youth, farmers, and local citizens by discussing contemporary issues,
highlighting the importance of education, and raising awareness about social welfare and development schemes to
integrate them into the mainstream.

Collaboration in Kahaar Publication

In an effort to bridge the gap between science and society, the Samiti actively collaborates in the publication and
dissemination of the popular multilingual People's Science Magazine 'Kahaar'.

Through this partnership, the Samiti works to communicate scientific concepts, environmental awareness, and practical
knowledge in a simplified manner to school/college students and rural youth, fostering a scientific temperament among
the masses.
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PROF. H. S. SRIVASTVA FOUNDATION
FOR SCIENCE & SOCIETY

Office No. 04, 1st Floor, Eldeco Xpress Plaza,
Uttrathia Raebareli Road, Lucknow
Website : : www.phssfoundation.org Email:phssoffice@gmail.com

Professor H. S. Srivastava Foundation for Science and Society is a national academic, non-profit voluntary
organization registered under the society Act 1860, in Lucknow.

A) CENTRE FORSUSTAINABLE AGRICULTUREAND ENVIRONMENT-

® AResearch and Development Centre of the Foundation,'Centre for Sustainable Agriculture and Environment'
is working for the basic and translational research in these fields, Science Communication, Development of women
and youth leadership and poverty elimination in the rural and peri-urban societies.

® The financial support is earned through the royalty, donation and sponsorship
B) Publication of International Research Journals-

® The Foundation is publishing a monthly research journal Physiology and Molecular Biology of Plants (PMBP;
Clarivate JCR Impact Factor 3.3) in collaboration with Springer Nature from 2002 which was started in 1995 by
another society.

C) Conferences, Seminar and Workshops-

® The Foundation is organises annual national/International conferences and periodical workshop, seminar and
training programmes for scientific interaction and science communication regularly.

® An Annual National Rural Science Congress has been started from 2022 to explore the issues and challenges of
sustainable rural development in India.

D) PHSS Foundation Awards-

® Five biennials' national awards are conferred to the distinct achievers in the different fields by the Foundation from
2012.

E) Popular Science Magazine-

® A quarterly Multilingual People Science Magazine Kahaar (www.kahaar.in) is published from 2014 to
communicate science in general and concepts and practices of sustainable agriculture and environment in
particular for college and school students and rural youth.

We invite, you all the like-minded people across the age, gender, geography,
religion, and profession to join with us, collaborate and light the lamp for a better tomorrow.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68

