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Soil in life and life in soil

When we stand, our feet rest on the soil. If there was no soil, we would not be able to stand. When we say that
this is the value of soil, it seems as, if soil has no value. Butit is not so, soil is priceless. If there was no soil, the
roots of trees and plants would not spread anywhere. Not only us, but the feet of all animals, insects, plants,
crops and trees and creepers also get strength from the soil.

The soil on the earth is formed slowly over millions of years by the breaking of the rocks of this planet.
Rocks also break due to the movement of the earth. Rocks also break due to the wind, water, and strong
sunlight and also due to the biological activities of the innumerable micro-organisms and insects living in
the soil, which break the rocks into pebbles and stones, and pebbles and stones keep on rubbing and forming
layers of soil with hard particles of different shapes. The thinnest layer of soil is on top, and below that is the
thick soil, then small and big pebbles and stones and then rocks in the innermost layer of the earth.

Trees, shrubs, herbs and microbes are nourished in the soil. These green trees and other plants are
provided with the soluble inorganic mineral elements present in the soil such as nitrogen, sulphur,
magnesium, calcium, potassium, manganese, boron and many such mineral elements to plants and
microbes. These minerals are hidden in the tiny pores of soil in a water-soluble form, which the roots of the
plants absorb and convert into an organic substance called glucose by taking energy from the sun, water
from the earth and carbon dioxide from the air. Glucose is a sugar, and while converting into many types of
sugar, green trees and plants keep on producing amino acids, proteins, fats, vitamins, colours, medicines
and many other useful substances which are useful to them as well as to us and the life of all living creatures
on earth is sustained by it. The engineering of the earth system is so unique that in the process of absorbing
carbon dioxide and making glucose, these trees and plants break down water and release oxygen in the air,
and all living beings live their lives by breathing this oxygen, and obtain energy by breaking down food
items from this water and oxygen.

While destroying trees and plants ruthlessly, we forget that our survival depends on them. If they were
not there, we would also not be able to live on earth.

The millions of micro-organisms living in the soil are also as precious as the soil. They make minerals
available to the trees and plants from the air or soil, and while searching for food for themselves, they break
down all the non-living, rotten organic things and convert them into inorganic minerals. The earth system
and its liveliness are tied up in this cycle of organic and inorganic. And the lives of all of us are tied up. Soil,
water, air, microbes, sky heat, cold, greenery and sunlight, everything is connected to each other, and all
these are the carriers of our life.

While making things in factories in greed for our own comforts, we have poisoned the soil, water, air,
vegetation, animals, and our own bodies so much. The poisonous gases and toxic wastes, that now are
increasing with increasing hospitals, doctors, medicines. But also increase in our health management
system and machines also seem helpless. There is a need to think about it. No one will be able to live alone
anywhere. Everyone has equal rights on soil, water, air, food and all the resources of the earth. Not only
humans, but also animals, birds, plants, insects, and microbes have right to use earth's resource as its child.
The distribution of resources should not be only among families, states, and countries, not only among the
entire humanity, in fact it must be available for the proper earth's system.

When we wake up, morning will come. If we do not wake up, we will also be finished like giant
dinosaurs and giant lizards. Earth is our mother, and soil is her skin. Mothers take care of all their children.
Mothers do not hesitate to throw out of the house, those who cross the limit of destroying. If we want to live
in the house of the Earth, then we must adapt to the earth system. Itis important to remember today.

’\’m\ !r&bf
(Rana Pratap Singh)
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Sustainable Solutions for Global Land Degradation:
Natural Farming Perspectives

Abstract

This paper demonstrates the global land
degradation, impacting 40% of the
population due to human activities and
climate change. Unsustainable
agriculture annually depletes 24 billion
tons of fertile soil, heightening climate
change. The study highlights
consequences, disproportionately
affecting 3.2 billion people, especially
rural communities and smallholder
farmers. With the projected global
population at 9.7 billion by 2050, the
demand for agricultural products strains
already pressured land resources. Land
degradation varies globally due to factors
like unsustainable agriculture,
deforestation, and climate change. In
India, where 27.77% of land faced
degradation in 2015-16, natural farming
emerges as a sustainable solution,
addressing soil health, biodiversity, and
long-term food security. Climate change
worsens challenges, causing crop
failures, particularly in developing
countries like India, impacting overall
agricultural output. The overuse of
chemical fertilizers significantly
contributes to soil degradation. Natural
farming is presented as a resilient
alternative, emphasizing regenerative
methods, reduced environmental impact,
and climate resilience. Techniques like
cover cropping, no-till farming, and
reduced pesticide use positively impact
soil structure and fertility. Economic
benefits of natural farming, such as
healthier soils, improved water cycles,
and reduced pollution and operational
costs, are highlighted. Initiatives in
India, like the Network Project on
Organic Farming and Zero Budget
Natural Farming, promote income
doubling and environmental benefits.
Case studies showcase successful

Riha Kumnari', Shubhamn Abhishek"?, Bhanu Pandeyl*

implementations, encouraging
widespread adoption, supported by
government initiatives and
organizations like NITI Aayog. The
transformative potential of natural
farming is underscored, offering a
sustainable and equitable future for
global agriculture amidst challenges
posed by land degradation, climate
change, and chemical fertilizers.

Introduction

Earth's vital land, crucial for
human survival, deteriorates due
to human activities and
exacerbated by climate change.
Lambin et al. (2013) and
Willemen et al. (2020) stress
severe impacts, jeopardizing 40%
of the global population's living
conditions and forecasting a 10%
cut in global economic output.
Yengoh et al. (2016) reveal 24%
land degradation from 1981 to
2003, with unsustainable
agricultural practices annually
losing 24 billion tons of fertile soil,
contributing significantly to
climate change (Eswaran et al.,
2019). Land degradation caused
3.6-4.4 petagrams of CO2
emissions in the early 2000s,
constituting 10-12% of global
carbon emissions (UNCCD, 2019;
Le Quere et al., 2018). Recent
studies warn continuing
unsustainable practices could
degrade 95% of Earth's land areas
by 2050, impacting 3.2 billion
people globally and
disproportionately affecting

rural communities, smallholder
farmers, and the impoverished
(Jiang et al., 2024; Hossain et al.,
2020). With the global population
expected to reach 9.7 billion by
2050, growing demand for
agricultural products intensifies
pressure on the land due to
factors like biodiversity loss,
climate variability, and extreme
weather events (Duro etal., 2020).
Climate change amplifies
variations in agriculture,
threatening agro-ecosystems and
food production stability. Land
degradation varies across
continents, posing challenges in
Europe, Central Asia, Africa,
South America, and North
America. Western Europe faces
soil care challenges from
urbanization and unsustainable
agriculture (Hossain et al., 2020),
while Eastern Europe, Russia,
and Turkey shift to intensified
agriculture, leading to fertile soil
over-exploitation (European
Commission (Press release)
2017). Central Asia, including
Kazakhstan and Uzbekistan,
experiences soil erosion and
nutrient depletion due to
unsustainable land and water
management. In Africa, where
65% of global degraded lands are
located, degradation results from
inappropriate farming,
deforestation, and conflicts
affecting land tenure, with soil
and water erosion impacting 80%
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2Acaderny of Scientific and Innovative Research (AcSIR), Ghaziabad, Uttar Pradesh- 201 002
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of Africa's soils, especially in the
Sahel belt. South America

experiences land degradation
from water and wind erosion,
acidification, and soil
salinization, with notable
challenges in Chile and Bolivia. In
North America, soil degradation
results from improper
agriculture, livestock practices,
and urbanization. Integrated
techniques, like cover crops,
address soil quality decline, but
unsustainable land management
practices remain significant
contributors across regions
(European Commission (Press
release) 2017). Challenges are
acute in arid regions, constituting
40% of global land and sustaining
a population of two billion
(Environment Management
Group, 2011), with most impacts
felt in developing nations,
particularly among women and
children. Rooted in agricultural
activities, deforestation, and
climate change, contributing
factors include land clearance,
soil nutrient depletion, livestock
impact, inappropriate irrigation,
and human activities like urban
sprawl. Land degradation
adversely affects food security,

causing heightened insecurity,
increased prices, and disruptions
in agriculture. ISRO reported
India's land degradation at 91.30
million hectares in 2005-2006,
slightly reducing to 91.21 million
hectares in 2015-16, about 27.77%
of the country's total area, with
Rajasthan, Maharashtra, and
Jammu & Kashmir contributing
over40%.

Furthermore, rising
temperatures, characterized by
severe storms, prolonged
droughts, and heavy rainfall, are
jeopardizing vital global food
crops. A 1°C temperature
increase correlates with average
global yield reductions of 6.0%
for wheat, 3.2% for rice, 7.4% for
maize, and 3.1% for soybean.
Alarming projections from the
IPCC warn that a 4°C
temperature rise may lead to a
30% decline in rice production
and a 70% drop in maize
production in India. Scientific
consensus attributes the surge in
greenhouse gases to both natural
and human-induced factors,
intensifying the greenhouse
effect and causing Earth's
atmosphere and surface to warm.
This warming contributes to

more frequent and severe
climatic events, impacting
agriculture, a highly vulnerable
sector. While global climate
change affects the entire world,
its adverse effects vary based on
countries' adaptive capabilities.
Developing countries, despite
historical contributions, are more
susceptible, with India's
agriculture facing heightened
vulnerability due to limited
adaptive capacity. This study
examines climate change's
impact on major crop yields in
India, anticipating substantial
losses in agricultural
productivity. IPCC predictions
suggest a mean temperature
increase of 1.1-6.4°C by the
century's end, potentially
resulting in crop yield losses and
overall agricultural output
reductions ranging from 3-17%
and 10-40%, respectively, by
2100.

In agriculture, inorganic
fertilizers quickly provide
essential nutrients to plants,
contrasting with the slower
release of organic counterparts.
They meet plants' immediate
needs, promoting swift growth
and aligning with farming
requirements. Cost-effective and
versatile, inorganic fertilizers
enhance soil chemical properties,
boosting macro and micro
nutrient concentrations. Despite
benefits, reliance on them can
hinder optimal plant
characteristics, reduce crop
efficiency, and contribute to land
degradation. Excessive nitrogen
leads to crop issues, affecting
quality and ecosystem balance.
Savci (2012) warns of adverse
effects, including discoloration,
destruction, and reduced yields
from overusing chemical
fertilizers. Urgent action is
needed to manage the intricate
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Figure 2: Soil degradatlon poses a threat to food security

human-land relationship,
striving for the crucial goal of
land degradation neutrality amid
a growing global population and
changing climate. Natural
farming offers a promising
alternative, prioritizing soil
health, biodiversity, and
ecosystem resilience to mitigate
land degradation and enhance
long-term food security
(Pavithra, 2023).

Natural Farming as a
Resilient Solution

Amidst the grim challenges
posed by climate change and land
degradation, natural farming
emerges as a resilient alternative.
Its focus on soil health, reduced
environmental impact, and
climate resilience make it a
valuable strategy in the face of
climate change-induced
disruptions in agriculture and
address food security concerns.
This approach, rooted in
regenerative agricultural
methods, seeks to minimize the
use of external inputs, foster
ecological balance, and enhance
the overall sustainability of
farming systems.Key
components of natural farming
include agroecological

principles, organic farming
methods, and the incorporation
of traditional knowledge.
Regenerative agriculture is also
known as “agroecology” and
“ecological farming”. Organic
farming, permaculture and
biodynamics are all examples of
regenerative agriculture.
Agroecological practices, such as
crop diversification and
integrated pest management,
contribute to improved soil
structure and fertility, reducing
the reliance on synthetic inputs.
Organic farming methods, which
eschew synthetic pesticides and
fertilizers, promote healthier

ecosystems and minimize the
environmental impact of
agricultural practices (NRDC,
2021).

Practices involved in
Natural Farming;:

Cover cropping

The practice of planting
crops in bare soil after the main
cash crop is harvested. It prevents
erosion, improves water
retention, promotes soil health,
increases biodiversity, and offers
various benefits by keeping live
roots in the soil. Cover crops can
be planted during harvest or in
between rows of permanent
crops (NRDC, 2021). According
to an analysis of yield data
gathered from a nationwide
survey on cover crops, farmers
can anticipate a 3% rise in corn
yield and a 4.9% increase in
soybean yield following five
consecutive years of cover crop
implementation (Clark, 2015).
Notably, during the drought year
of 2012, farmers reported even
more substantial yield gains with
cover crop usage, experiencing a
9.6% increase in corn yield and an
11.6% boost in soybean yield
(Clark, 2015).

Figure 3 : Cover cropping
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Holistically managed
grazing, or intensive
rotational grazing

It is an Indigenous practice
that mimics natural grazing
patterns. Livestock are moved
between pastures regularly,
improving soil fertility and
allowing grass to regrow.
(NRDC, 2021). The aim of grazing
management is to 1. enhance land
productivity and biodiversity by
providing specific plant species
with rest periods, 2. minimizing
selective grazing by animals, 3.
ensuring an even distribution of
grazing pressure (Briske et al.,
2008). Basically,there are two
main ways animals' graze:
continuous grazing, where
animals roam freely over an
extended period in a larger area,
and rotational grazing, where
they are moved between different
smaller areas. This sustainable
approach supports healthier
ecosystems and better land
management (Nordborg, 2016).
The perennial pastures promoted
by Holistic Management (HM)
practices have demonstrated an
ability to hold more soil carbon,
(Sanjari et al., 2008; Teague et al.,
2011; Sherren et al 2012). This
phenomenon contributes
significantly to carbon
sequestration.

No-till farming

A method where farmers
plant crops without digging or
turning the soil. Instead of
plowing, they leave the soil
undisturbed (NRDC, 2021).
There are three primary
techniques for no-till farming.
The first is known as "sod
seeding," where crops are planted
using seeding machinery into a
sod created by applying
herbicides on a cover crop,

B =~ o Tow TS

essentially killing that vegetation.
The second method is "direct
seeding," which involves
planting crops through the
residue of the previous crop. The
third approach is "surface
seeding" or "direct seeding,"
where seeds are placed on the
soil's surface. On flatlands, this
method requires no machinery
and involves minimal labor
(Willy, 2010).

Research from over 19 years
of tillage studies conducted by

the United States Department of
Agriculture Agricultural
Research Service found that no-
till farming renders soil less
prone to erosion compared to
ploughed soil in Great Plains
regions. Specifically, the first inch
of no-till soil exhibits a higher
concentration of aggregates and
is found to be two to seven times
less susceptible to erosion than its
ploughed counterpart. The
increased presence of organic
matter in this layer is believed to
play a crucial role in binding soil
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particles together, contributing to
the enhanced erosion resistance
observed in no-till farming
practices (Blanco-Canqui, 2009).

Composting

Composting is a natural
process that transforms waste,
such as manure or food scraps,
into nutrient-rich fertilizer
(NRDC, 2021). Composting
organisms thrive with four
equally vital components:
Carbon serves as the energy
source, with materials rich in
carbon being brown and dry;
Nitrogen is essential for the
growth of organisms responsible
for oxidizing carbon, found in
green and moist materials like
colorful fruits and vegetables;
Oxygen is crucial for the
oxidation of carbon, with aerobic
bacteria requiring oxygen levels
above 5%; Water, in the right
proportions, sustains microbial
activity without causing low-
oxygen conditions, ensuring the
overall effectiveness of the
composting process (EPA, 2013;
The Science of Composting,
2016).

The UNEP Food Waste
Index highlights the global issue
of 1.3 billion tonnes of annual
food loss, exacerbated by the
COVID-19 pandemic causing
hunger for 811 million people in
2020. Food loss contributes to
climate change, biodiversity loss,
and pollution. UNEP and IGES
endorse composting as an
excellent method to manage
organic waste and mitigate
environmental impacts. Proper
composting of daily organic
waste reduces reliance on
chemical fertilizers, enhances soil
fertility, and improves water
retention and nutrient delivery to
plants. Additionally, reducing
food waste through composting

Figure 6 : Composting

plays a vital role in lowering
greenhouse gas emissions,
estimated at 8-10% globally, and
mitigating stress on biodiversity
caused by the demand for land
and water resources.

Reducing or eliminating
the use of fossil fuel-based
substances, like pesticides

Farmers strategically focus
on improving soil health and
implementing natural pest
control techniques, prioritizing
the cultivation of fertile and
resilient soil. This approach
minimizes the reliance on
chemical treatments, irrespective
of the pursuit of organic
certification. The Food and
Agriculture Organization (FAO,
2021) reports a continual global
increase in pesticide use,
exceeding 4.1 billion kilograms in
2018. This underscores the crucial
need to explore alternative
methods aimed at diminishing
dependence on chemical
pesticides.

Agroforestry

Agroforestry, inspired by
forest ecosystems, involves the
incorporation of trees and shrubs
into farming practices, creating
mini-forests on agricultural lands
(NRDC, 2021). In this approach,
the canopy of trees serves a
pivotal role in mitigating soil
erosion by intercepting rainfall,
diminishing raindrop force, and
reducing soil erosion potential
(Kaushal et al., 2017).
Furthermore, tree litter aids in the
formation of water-stable
aggregates, contributing to a
decrease in surface runoff
volume.

Three primary agroforestry
systems exist (FAO, 2015):
Agrisilvicultural systems
combine crop cultivation with
tree growth, as seen in alley
cropping or homegardens.
Silvopastoral systems integrate
forestry with animal grazing,
occurring in pastures,
rangelands, or on-farm.
Agrosylvopastoral systems
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Figure 7 : Agroforestry

integrate trees, animals, and
crops, exemplified by
homegardens incorporating
scattered trees on croplands,
often used for post-harvest
grazing. McDonald et al. (2002)
reported a significant reduction
in soil erosion by 21 times and a
sevenfold decrease in surface
runoff compared to control soils
in agroforestry practices.
Agroforestry stands as a
prominent tool for climate
change mitigation,
acknowledged in over 60
countries worldwide.
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Figure 8 : Hedgerow
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Conservation buffers, such
as hedgerows and riparian
buffers

Environmental concerns are
addressed through the
implementation of designated
sections of land, each tailored to
specific purposes. Hedgerows,
comprised of rows of shrubs or
trees surrounding fields, serve as
a multifaceted solution.
Biodiversity hedgerows
incorporate native flowering
plants and shrubs, attracting
beneficial insects like pollinators
and natural predators of pests,

F

Figure 9 : Riparian buffer

thereby enhancing biodiversity
in agricultural landscapes and
supporting ecosystem services.
Windbreak hedgerows, planted
with tall, dense trees in windy
regions, protect crops from wind
damage and reduce soil erosion.
Wildlife corridor hedgerows are
designed to connect fragmented
habitats, facilitating the
movement of animals between
ecosystems, promoting genetic
diversity, and ensuring overall
ecological health (NRDC, 2021).

Riparian buffers, adjacent
vegetated areas near streams,
play a crucial role in
environmental management.
Along riverbanks, vegetated
streambanks with native grasses,
shrubs, and trees stabilize the
soil, reduce erosion, and prevent
sediment entry into the water. In
agricultural landscapes, filter
strips serve as riparian buffers
between cropland and water
bodies, trapping sediments and
nutrients before reaching the
water. Urban riparian buffers in
urban areas, designed along
streams or creeks with native
Vegetation, enhance water
quality, provide habitat for urban
wildlife, and improve the
aesthetic appeal of the
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surroundings. Both hedgerows
and riparian buffers integrate
natural features into agricultural
landscapes, promoting
sustainability, biodiversity, and
responsible land and water
resource management.

Environmental and
Economic benefits of
Natural agriculture:

Regenerative farming
practices have demonstrated
significant soil enhancements,
resulting in healthier crops,
augmented moisture levels, rich
chocolate-coloured soil, and
vibrant microbial communities.
These improvements contribute
to the optimization of water,
nutrient, and carbon cycles,
fostering increased plant growth
and overall soil health.

The reduction in chemical
and pesticide usage by
regenerative farmers not only
leads to healthier soils but also
plays a crucial role in mitigating
environmental issues. This
practice helps minimize harmful
algal blooms, enhancing water
quality and availability through
pollution reduction. Moreover,
the conservation of more water
on the farm enhances resilience
against both floods and droughts,
contributing to sustainable
agriculture. Harnessing the
combined power of
photosynthesis and
microorganisms, soil becomes a
potent carbon absorber, serving
as Earth's largest carbon storage.
By adopting appropriate
regenerative techniques, farmers
can potentially draw down 250
million metric tons of CO2
equivalent greenhouse gases
annually in the United States
alone. This process holds the
potential to reverse the adverse

effects of climate change. The
United Nations estimates that, by
2030, global soil carbon
sequestration has the potential to
mitigate around five gigatonnes
of carbon per year, underscoring
the significant role soil
management can play in
addressing climate change on a
global scale.

Natural agricultural
practices play a pivotal role in
driving rural economic
development, orchestrating a
transition towards a more
equitable agricultural economy.
The foundation of this approach
lies in strategic investments in
processing facilities, value-added
products, and food purchasing
companies, which collectively
empower farmers and elevate
their share of revenue. The
economic benefits stem from the
enhancement of overall
profitability, improvement in
crop health, and the reduction of
operational costs inherent to
conventional agricultural
methods. The systematic
adoption of natural agricultural
practices not only promotes
economic inclusivity but also
contributes to the resilience of
farmers by facilitating more
effective management of risks
and debt.

The economic advantages of
natural agricultural practices are
underscored by the creation of a
fairer and more sustainable
economic ecosystem within rural
communities. By prioritizing
ecological principles, such as soil
health and biodiversity, natural
agriculture aligns with
sustainable economic
development goals. Challenges
inherent to this transition exist,
but regenerative farmers actively
engage in addressing these

impediments, driving the
evolution towards a more
equitable and economically
viable agricultural system.
Through a holistic lens, the
economic benefits of natural
agricultural practices manifest as
a transformative force, fostering
rural economic growth,
sustainability, and the
empowerment of farming
communities.

Promoting Natural
Agricultural Practices in
India: Initiatives and
Programs

The Indian Council of
Agricultural Research (ICAR),
based in New Delhi, initiated the
Network Project on Organic
Farming (NPOF) in the fiscal year
2004-05, designating the Indian
Institute for Farming Systems
Research (IIFSR) as the nodal
institute. Launched during the
10th five-year plan, the NPOF
absorbed the National Project on
Development and Use of
Biofertilisers under the Ministry
of Agriculture, Government of
India. The NPOF aims to promote
organic farming practices, reduce
reliance on chemical fertilizers,
and optimize farm resource
utilization. It provides financial
and technical support for organic
input production units,
emphasizing market waste
compost, biofertilizers,
biopesticides, and vermicompost
hatcheries. Implemented through
the Department of Agriculture &
Cooperation (DAC), Ministry of
Agriculture, and the National
Centre of Organic Farming
(NCOF) in Ghaziabad, the NPOF
facilitates financial assistance
based on recommendations from
a Screening Committee under the
NCOF Director. Credit-linked
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back-ended subsidies for
production units are supported
through commercial/scheduled
banks and NABARD. The Capital
Investment Subsidy Scheme
(CISS) aids municipalities,
APMCs, companies, and
entrepreneurs in establishing
organic inputs production. The
NPOF promotes various organic
inputs, such as four bio-fertilizers
(Rhizobium, Azotobacter,
Azospirillum, and PSB) and two
organic fertilizers (City Waste
Compost and Vermi-compost).
The scheme has resulted in
processing capacities for 708 tons
of agricultural waste daily, 5606
MT of bio-fertilizers, and over
17000 tons of vermiculture and
vermicompost. Since inception,
certified organic farming area
expanded from 42,000 hectares in
2003-04 to 865,000 hectares in
2007-08, accompanied by a
significant increase in organic
food production from 4.09 lakh
tons in 2006-07 to 9.02 lakh tons in
2007-08.

Zero Budget Natural
Farming (ZBNF) is an
agricultural approach advocating
the cultivation of crops without
external inputs like fertilizers and
pesticides, resulting in zero
production costs. Introduced by
agriculturist Padmashri Subhash
Palekar in the mid-1990s, ZBNF
emphasizes sustainable practices,
soil fertility preservation, and
chemical-free agriculture to
enhance farmers' income. Core
principles include excluding
external inputs, using local seeds,
microbial seed treatment,
applying microbial inoculants,
cover cropping, and integrating
trees and livestock. ZBNF's
polycrop model combines short
and long-duration crops, aiming
to recover main crop costs from
short-duration crop income,

achieving zero expenditure. Key
elements include Bijamrita (seed
treatment), Jiwamrita (soil
fertility revival), Mulching
(topsoil cover), and Waaphasa
(soil aeration). ZBNF addresses
financial strain on farmers
highlighted by National Sample
Survey Office (NSSO) data,
offering a solution by reducing
production costs and breaking
the debt cycle. Government
initiatives like Paramparagat
Krishi Vikas Yojana (PKVY) and
Rashtriya Krishi Vikas Yojana
(RKVY) support ZBNF. Benefits
include cost reduction,
environmental friendliness,
sustainable farming, and
potential income doubling by
2022. ZBNF aligns with
environmentally conscious
agriculture, and Andhra Pradesh
aims to be the first state practicing
100% natural farming by 2024,
supported by the Union Finance
Minister's acknowledgment of
ZBNF's potential in income
doubling efforts.

Case Studies

NITI Aayog, in its
commitment to promoting
natural farming, recognizes the
importance of substantiating and
validating these practices. The
organization has taken proactive
measures to initiate research
activities in this regard. This
compilation aims to document
and gather the exemplary
practices employed by farmers
across diverse regions in India,
forming a compendium of
success stories in natural farming.
The stories of success come from
sources such as Krishi Vigyan
Kendras (KVK) all over India.
Notably, farmers have come up
with their own techniques and
approaches to implement the
tenets of natural farming,

incorporating elements like Farm
Yard Manure (FYM),
vermicompost, etc. Their
endeavors extend to embracing
multi-cropping, encompassing
the cultivation of cereals, pulses,
vegetables, fruits, medicinal
plants, and flowers, all in
alignment with the principles of
natural farming (Patel et al.,
2022).

Most farmers have reported
that switching to natural farming
methods has significantly
lowered their cultivation costs
while enhancing the quality and
quantity of their produce. This
shift has also led to higher prices
for the naturally grown products.
Farmers have emphasized
noticeable improvements in both
their own health and that of
consumers, attributing it to the
cultivation and consumption of
chemical-free, natural products.
The goal of compiling these best
practices is to raise awareness
about the benefits and actual
methods of natural farming,
encouraging widespread
adoption across the country
(Patel etal., 2022).

Conclusion

In conclusion, this paper
examines the critical nexus of
land degradation, climate
change, and agricultural
practices impacting global food
security. It highlights the
pressing need for immediate and
strategic interventions to address
the interconnected challenges of
unsustainable farming,
deforestation, and climate
variability, leading to the
degradation of Earth's land.
Projected outcomes signal the
urgency to safeguard 3.2 billion
people, especially in rural and
impoverished regions, from
potential severe consequences.
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Table 1 : Crops cultivated through natural farming (Patel et al., 2022).

SL. No States No. of farmers | Crops

1 Andhra Pradesh 21 Vegetables, Citrus, Red gram, Paddy, Black rice, Maize,
Ragi, Ground nut

2 Bihar 3 Wheat, Paddy, Rapeseed, Potato

3 Gujarat 13 Banana, Falsa, Papaya, Groundnut, Mixed Vegetables,
Mixed Fruits Paddy, Wheat, Coconut & Groundnut, Chilli,
Beetroot

4 Haryana 7 Wheat, Rice, Sugarcane, Lemon, Banana, Pomegranate,
Apple, Vegetables, Root crops, Marigold, Chick pea

5 Himachal Pradesh 14 Apple with Cereals & Vegetables, Vegetables, Turmeric,
Maize, Apple & Pea, Sugarcane, Sunflower, Urad

6 Kerala 5 Exotic vegetables, Rice, Turmeric, Orchid, Tubers

7 Madhya Pradesh 3 Mango, Coriander, Mustard, Gram, Wheat, Green gram,
Black gram, Turmeric, Fruits and Vegetable

8 Maharashtra 8 Sugarcane, Soyabean, Paddy, Ground nut, Wheat, Onion,
Vegetables, BT Cotton, Sorghum

9 QOdisha 4 Indigenous Aromatic Paddy, Black rice, Red rice,
Vegetables, Red gram, Green gram, Finger millet

10 Punjab 5 Rice, Wheat, Pear, Vegetables, Flowers

11 Rajasthan 11 Cluster bean, Mung bean, Wheat, Chickpea, Mustard,
Kinnow, Fenugreek, Maize, Henna, Sesame

12 Uttar Pradesh 14 Paddy, Scented Rice, Wheat, Sugarcane, Papaya & Ground
Nut, Mango, Aonla, Mosambi, Brahmi, Moringa, Wheat+
Pea+Gram+Sun flower, Mustard+Pea, Millets, Mint + Gree n
gram

13 Uttarakhand 2 Wheat

Total 100

Natural farming is a resilient
alternative to conventional
agriculture, proposing practices
like cover cropping, holistic
grazing, no-till farming,
composting, reduced fossil fuel
use, agroforestry, and
conservation buffers. These
practices offer a promising route
to achieving land degradation
neutrality, with outlined benefits
such as enhanced soil health,
reduced environmental impact,
and economic inclusivity. The
Indian context showcases
initiatives like the Network
Project on Organic Farming and
Zero Budget Natural Farming,
promoting natural farming
practices and reducing reliance
on chemical inputs. Case studies
from various Indian states

demonstrate tangible
improvements in crop yields,
economic viability, and
environmental sustainability
through natural farming. In
essence, the paper advocates
urgent global action to transition
toward sustainable and
regenerative agricultural
practices, emphasizing the
transformative potential of
natural farming. The insights
presented contribute to the
evolving knowledge on
sustainable agriculture,
providing guidance for
policymakers, researchers, and
farmers to collaboratively
address the intricate challenges of
land degradation and climate
change.
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Reduce, Reuse and Recycle: Organic Waste

Abstract

Most of the major cities of India and
other countries have Municipal solid
waste management (MSWM) as one
of the major environmental problem.
Most of the municipal solid waste
(MSW) is disposed unscientifically in
open dump sites and landfills. These
offensive managements create
problems to public health and the
environment and causes hazards to
inhabitants. Endeavor for
management of organic waste is to
get better environment traits, reduce
waste, and enhance resource
recovery. Unremitting fabrication of
poisons like nitrous oxide and
carbon-di-oxide released into
atmosphere make the atmosphere to
get warm and climate change.
Incinerate waste also causes air
pollution, acid rain and increases the
Earth's global mean temperature. By
means of better scientific recycling,
decomposing and composting these
wastes can easily be transformed into
useful fertilizer and compost.
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Whatis waste?

“Waste” is everything that
has no longer use and needs to be
discarded, right? This term
applies to every unwanted,
unusable, worthless and
defective material generated
from human activities, but there
are particular definitions for
waste that affect how waste is
synchronized and must be
handled. Example includes solid
waste, hazardous waste, organic
and inorganic waste as shown in
figure 1.The initiation of the
industries determined an
increase in the utilization, and
therefore an increase in the
amount of waste. But, there areno
cleaners which re-use a large part
of that waste, and therefore it
accumulates in large quantities
that can lead to environmental
and health problems as well as

wasta o

Figure 1. Types of wastes

hazardous

soil and water pollution.Human
beings are trying to find some
solutions because the waste
associated problems are
increasing day by day in our
society. Now days, India faces a
serious garbage problem because
people don't have the right
knowledge for waste disposal,
and how to reusedit.

Classification of waste

In general, waste is classified
as-

Solid Waste

Solid Waste means the non-
soluble garbage, unwanted or
useless solid material generated
from human activities in
residential, industrial and
marketable areas and discarded
by society. Examples include s
radioactive waste, biomedical
waste and agriculture waste etc.
Solid waste is non-biodegradable
type waste which cannot be

L34Department of Physics, School of Basic Sciences, Jaipur National University, Jaipur, India
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decomposed and as such in the
environment.

Liquid Waste

Liquid Waste is the liquid
form of the waste generated from
society which is harmful to the
people and environment.
Examples include sewage,
household wastewater (bathing,
sinks, tubes, showers,
dishwasher etc), pesticide
solution from agriculture waste
etc.

Inorganic waste

Inorganic waste is the waste
that comes from non-renewable
resources such as mineral,
petroleum and consisting non-
biodegradable material which is
very difficult to destroy.
Inorganic bacteria are
decomposed by bacteria. This
type of waste includes plastic
bottles, plastic bags, cans, plates
of metal, paper etc.

Organic Waste

Organic waste is the green,
biodegradable waste which
comes from renewable resources
such as plant and animal
material. It is usually called as
wet waste. Organic Waste is
broken down into carbon-di-
oxide, water, methane and
smaller and odorless organic
molecules which are decomposed
by micro-organism. Examples
include vegetable and fruit waste,
human waste, garden waste, and
animal waste etc.

When MSW (Municipal
Solid Waste) is deposited in a
landfill, then two main products
are formed-Digestate (late-stage
component which is used as
fertilizer), Biogas (CHy (45-70%),
CO,(30-45%) and N2O and HS
(approx 1%). Organic waste
firstly under goes aerobic (with

oxygen) decomposition, then
carbon-di-oxide, water and little
methane is generated. After few
months, organic wastes
decomposed anaerobically which
is used to treat animal slurry,
sewage sludge and some forms of
biodegradable waste [1] and
(without oxygen), then biogas
(methane powerful greenhouse
gas than CO,) is generated in
lager amount which is very
valuable resource. The green
house gas are those which behave
like coverlet around the earth,
causing the earth temperature to
grow leading catastrophic
phenomena .The green house gas
(methane), a by-product of
anaerobic digestion can be
collected and combusted and
further used to generate heat/or
electricity.The excess amount of
green house gases (methane,
CO,and chlorofluorocarbon)
absorbs infrared radiation and
heat up the earth's atmosphere,
causing global warming and
climatechange.

If the organic waste material
is well decayed (aerobically or
anaerobically), the odorless and
pathogen-free black brown
mixture can be used as soil
conditioner.

Sources of Organic Waste

i.  Animal Waste

ii. Agriculture waste

iii. Industrial Waste

iv. Human Waste

v. YardWaste

Organic waste and Environ-
ment

When the organic waste is
not managed properly, thenitcan
cause serious health and
environmental problems. But if
we use the same garbage

properly, it is very beneficial for
environment as well as for
society. The overall aim for
management of organic waste is
to improve environment traits,
reduce waste production, and
enhance resource recovery and
our health. People are continually
producing tons of harmful gases
i.e. nitrous oxide and carbon - di -
oxide into atmosphere by
burning waste due to which
atmosphere get warm. Nitrous
oxide is three hundred and ten
times more effective in heat-
trapping than carbon-di-oxide.
The gradually heating up of the
environment has main
consequence of climatechange.

Incinerating waste also
produces toxic and hazardous
dioxins that causes many serious
problems to the environment.
Gases from incinerating waste
causes air pollution which
contribute acid rain. There are
many greener, eco-friendly waste
management methods such as
recycling and composting in
which trash is transformed into
something useful and
decomposes organic waste into
useful fertilizer and compost.

Ground water pollution

As rain falls on landfill sites,
organic and inorganic
constituents dissolve and
forming highly toxic, hazardous
chemicals that discharge into
groundwater, cause
groundwater pollution. Water
that rinses through these
chemicals contains high level of
toxic metals, ammonia and
pathogens. This can result serious
contamination of the local
groundwater. This mixture
generally creates a high biological
oxygen demand means it can
rapidly de-oxygenated water.
When this water reaches rivers
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and lakes, it can cause death of
aquatic life.

Compost

Compost is considered as
“Black Gold” because it is much
greener option than dumping
trash in landfill. It occurs in an
open dump, hygienic landfill or
unmanaged waste mass [2]. The
composting process involves
four components - organic
matter, minerals, water and
micro-organisms (Figure 2).

It is the dynamic process of
speedy succession of mixed
microbial population that
involves bacteria, fungi and
actino- mycetes [3] and recycling
the various organic waste
includes fruit and vegetable
waste, spoiled rice, grass
cuttings, paper napkins, teabags
(made from natural materials i.e.
- hemp, cotton), and cardboard
egg boxes, fallen leaves which are
easy to break down, produces soil
conditioner and provide essential
nutrient nitrogen as well as
moisture. When this soil
conditioner is added to the soil, it
enhances the fertility of soil and
help plants to grow. Compost
maintains the humus level in the

O
Figure 2. Composting Process

soil that improves the structure
and biophysical properties of soil
[4], helps to bind nutrients,
reduce the need of chemical
fertilizer, encourage the
production of beneficial bacteria
that help in creating humus and
ensures the proper circulation of
air and water.Compost is rich in
nutrients. It is the multi-step
process in which proper amount
of nutrient are important for the
growth of plants. The main
essential nutrients are N
(nitrogen), P (Phosphorus), and K
(Potassium).and the
carbon/nitrogen (C/N) ratio is
very important and the fastest
way to produce fertile, sweet
-smelling compost which
depends upon the action of
micro-organisms. It requires
Carbon as a source of energy for
the micro-organisms and
nitrogen for cell proteins. Most of
the carbon consumed by micro-
organisms and converted into
CO, and water [5], the rest
amount of carbon is combined
with nitrogen in the cell. When
carbon: nitrogen ratio is increases
in the compost, then
decomposition process becomes
slow [6,7, 8].

Finished compost

(Organic matier, minerals, H:O ,

Micro —organisms)

Below are a few key areas
that are most important for
decreasing the environmental
footprint of organic waste.

e Diverting organic waste
from the landfill or
incineration to instead
support better managed
composting and anaerobic
digesters that can provide
high quality, natural
fertilizer to urban green
spaces, and methane to be
used as fuelsource.

e Government cooperation
with the informal sector can
yield a more efficient,
regulated, and orderly
urban recycling system that
can help lift poor migrants
out of poverty while
bringing some revenue to
the municipal government.
Incorporation of the
informal sector has been
effective in other developing
countries such as
Mozambique.

® Local business policies that
encourage there use of
recycled materials can
decrease the raw resource
consumption from
producing products that
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urban residents consume.
This would reduce the
ecological foot print of urban
lifestyles, which is critical for
urban sustainability as more
and more Indian migrate to
cities.

® Public participation in
reliable was the
management data collection
and disclosure when
governments cannot
provide this data
themselves. Widely
available data can help other
diagnose the true extent of
the urban waste issue. One
idea is for urban residents to
participate in data collection
through smart phone
applications that allow them
to help pin point where
nearby landfills, waste
incinerators; anaerobic
digesters, etc. are located.
Such data could help inform
future waste management
priorities. By adopting a
more socially just, circular
economy, and resource
utilization approach
towards urban waste
management, Indian cities
can reduce their per capita
environmental footprint,
critical for reducing the
environmental impacts of
urbanization. Wiser
resource utilization can help
India cities become more
sustainable, and addressing

environmental injustices of
the current waste system is a
step towards alleviating the
social inequalities that
influence liability of India
cities for allresidents.

Of course, these changes will
be difficult. Public policy and
regulations are not enough. As is
the case with most other issues in
China and the developing world,
there needs to be reliable and
accessible data so we can begin to
fully understand the scope of the
problems and which solutions are
effective.

Governments must also
enforce policies and create an
efficient waste collection
infrastructure. We also cannot
forget that public education for
India's economically and socially
diverse population is no easy
task, yet will be crucial for proper
waste separation at the source of
disposal. As Indian cities
continue to grow rapidly and
strive to achieve world-class
status, investment in sustainable
urban waste management
systems and a broader movement
towards a circular economy
model will be necessary for more
environmentally friendly,
livable, and sustainable cities.

Summary

This article reviewed that the
organic waste is not a source of
environmental pollution if it is
used correctly. It is a valuable

resource because it can be
converted into viable products
that has many benefits.
Composting, a action of mixing of
different types of organic waste
can be used as soil conditioner
and as a fertilizer which is toxic
free, and eco-friendly. From the
above article, we conclude that,
when agriculture waste
composting is added to animal
manure, it will enhance the
degradation process. Different
methods of composting have a
different effect on the nutrient
status of compost.
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Mitigating Global Warming Through Earth Science:

Geological Strategies
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Environment

Global warming poses a
significant challenge for our
planet, characterized by a
prolonged rise in Earth's average
surface temperature primarily
linked to human activities (Figure
1). These activities involve the
emission of greenhouse gases like
carbon dioxide (CO,), methane
(CH,), and nitrous oxide (N,O)
into the atmosphere over
extensive periods. These gases
capture heat within the
atmosphere, resulting in what is
known as the greenhouse effect.
The impacts of global warming
are profound and far-reaching.

Increasing temperatures have
resulted in intense and frequent
weather events. For instance, the
destructive bushfires in Australia
between 2019 and 2020
devastated millions of acres,
destroying thousands of homes
and causing the deaths or
displacement of close to 3 billion
animals (Fletcher et al., 2021).
Another case is the increasing
intensity of hurricanes in the
Atlantic Ocean, exemplified by
Hurricane Maria in 2017, which
caused widespread devastation
in Puerto Rico, resulting in
significant loss of life and
infrastructure damage. The
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melting of ice caps in the polar
regions contributes to the
increase in sea levels,
endangering coastal
communities. The swift decline of
Greenland's ice sheet, shedding
532 billion tons of ice in just 2019,
serves as a stark illustration of
this phenomenon.

India, with its vast and
diverse geography, is
particularly vulnerable to the
effects of global warming. The
country experiences a wide range
of climate-related challenges,
from intense heatwaves in the
northern plains to devastating
floods in the north-eastern states.
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For instance, the 2015 heatwave
in India claimed over 2,500 lives,
highlighting the severe impact of
rising temperatures (Pattanaik et
al., 2017). Rising temperatures are
also exacerbating water scarcity
in already drought-prone
regions, affecting agriculture and
livelihoods. The 2019 drought in
Maharashtra, which led to
significant crop failures and
water shortages, is a stark
example. The monsoon, which is
crucial for India's agriculture, is
becoming increasingly erratic,
leading to both droughts and
floods. In 2018, Kerala
experienced unprecedented
flooding during the monsoon
season, resulting in over 400
deaths and massive
displacement. Coastal areas are
facing the dual threat of rising sea
levels and increased frequency of
cyclones, endangering millions of
people. Cyclone Amphan in 2020
caused extensive damage in West
Bengal and Odisha, displacing
thousands and resulting in
significant economic losses.
Additionally, the Himalayan
glaciers, which are a vital water
source for many rivers in
northern India, are retreating at
an alarming rate. The Gangotri
Glacier, which feeds the Ganges
River, has been retreating
rapidly, threatening water
supply for millions. These
examples illustrate the urgent
need for India to address the
impacts of global warming to
safeguard its people and
environment.

In response to these
challenges, India has laid out a
comprehensive plan to mitigate
global warming. The nation is
dedicated to lowering the
intensity of its greenhouse gas
emissions and boosting the
proportion of renewable energy

in its energy portfolio. As part of
its efforts to combat climate
change, India has established a
goal to achieve carbon neutrality
by 2070 (Bhattacharyya et al.,
2022). This long-term goal reflects
the country's dedication to
significantly lowering its carbon
footprint and transitioning
towards a sustainable future. To
achieve these ambitious targets,
India is exploring various
strategies, including
underground geological
sequestration. This encompasses
the capture of CO, emissions
from industrial sources and their
injection into deep geological
formations, such as exhausted oil
and gas fields, non-mineable coal
seams, tight sandstones, and
saline aquifers, for storage. By
injecting CO, into these
underground reservoirs, India
can effectively sequester large
quantities of CO,, preventing it
from entering the atmosphere
and contributing to global
warming.

One of the most promising types
of geological formations for CO,
sequestration is shale rock (Hazra
et al., 2022). Shale formations are
abundant and widely distributed
around the world, making them
attractive targets for CO, storage.
These rocks are characterized by
their fine-grained texture and low
permeability, which makes them
capable of trapping CO,
effectively. The mechanism of
CO, storage in shale formations
involves several processes,
including structural trapping,
solubility trapping, and mineral
trapping. Structural trapping
occurs when CO, is injected into a
reservoir rock positioned below
an impermeable cap rock layer,
which prevents the gas from
migrating upwards. Solubility
trapping involves the dissolution

of CO, into the pore water within
the shale rock. Over time, the
dissolved CO, can react with
minerals in the rock to form stable
carbonate minerals, a process
known as mineral trapping. This
ensures that the CO, is
permanently sequestered and
cannot escape back into the
atmosphere.

Adsorption is a crucial
mechanism for storing CO, in
shale formations (Hazra et al.,,
2022). Itis a process by which CO,
molecules adhere to the surfaces
of shale rocks through weak
chemical bonds. Shale rocks,
which contain significant
amounts of organic matter and
clay minerals components have
high surface areas, which provide
alot of space for CO, molecules to
adhere to. Upon injection into a
shale formation, CO, molecules
interact with the surfaces of the
rock. These molecules are then
attracted to and held on these
surfaces through adsorption.
This is similar to how a sponge
soaks up water, but on a
molecular level. Because the
surfaces of the shale are so
extensive, they can hold a large
number of CO, molecules,
significantly enhancing the
storage capacity of the formation.

The efficiency of adsorption in
shale formations depends on
several factors. First, the
composition of the shale plays a
critical role. Shale rich in organic
matter and certain types of clay
minerals, like kaolinite, and illite
is particularly effective at
adsorbing CO,. The organic
matter in the shale has a high
affinity for CO,, meaning it can
attract and hold more CO,
molecules. Second, shale
properties, such as porosity and
permeability, are important.
Higher porosity means more
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surface area is available for
adsorption. However, shale
typically has low permeability,
which helps trap the CO, in place
onceitisadsorbed.

Pressure and temperature
conditions also significantly
impact adsorption capacity.
Higher pressure enhances
adsorption, while lower
temperature diminishes it. This is
because higher pressure forces
more CO, molecules into the
rock, while lower temperatures
slow down the movement of
molecules, making them more
likely to stick to the surfaces.
Therefore, deep underground
formations, where pressures are
high and temperatures are
relatively stable, are ideal for CO,
sequestration. Additionally, the
presence of other gases, like CH,
or N,, can influence CO,
adsorption. For example, CO,
may compete with methane for
adsorption sites in the shale. In
some cases, injecting CO, can
even displace methane, which
can then be captured and used as
an energy source, a process
known as enhanced gas recovery
(Hazraetal., 2022).

The potential of shale formations
for CO, sequestration is
immense. According to
estimates, the global capacity for
CO, storage in shale formations
could be in the range of hundreds
to thousands of giga tonnes. This
capacity, combined with the

widespread availability of shale
formations, makes them a
promising option for large-scale
CO, sequestration. In addition to
shale formations, CO, can be
sequestered in other geological
formations such as coal beds,
tight gas formations, and salt
formations. Each of these has
unique characteristics that make
them suitable for CO, storage.
Coal beds and tight gas
formations are effective for CO,
sequestration due to their unique
properties. In coal beds, CO, is
adsorbed onto coal particles
during coal bed methane (CBM)
recovery, displacing methane
that can be used as clean energy
while securely storing CO,. Tight
gas formations, with their low
permeability, trap CO, via
structural confinement and
adsorption, enhancing natural
gasrecovery. Salt formations, like
salt domes, provide secure
storage with their impermeable
properties, containing CO, in
cavities and porous regions deep
underground. These geological
options offer varied approaches
to long-term CO, storage,
contributing to sustainable
climate solutions.

An example of field
implementation of CO,
sequestration is the Sleipner field
in the North Sea, Norway. Since
1996, the Sleipner project has
injected CO, separated from
natural gas into a saline aquifer
situated 1,000 meters beneath the

seabed (Boait et al., 2012). This
initiative has effectively
prevented around one million
tons of CO, emissions each year,
showcasing the practicality and
efficiency of storing CO, in
geological formations. Another
notable example is the SACROC
unit located in the Permian Basin
of western Texas, USA.
Geologically, the SACROC Unit
comprises extensive deposits of
limestone and thin shale beds
(Vest, 1970). CO, injection has
been employed at this site for
over 35 years to enhance oil
recovery. According to research
by Han et al. (2010), analysis of
production and injection data
indicated that approximately 93
million metric tons of CO, were
injected into the subsurface from
1972 to 2005. India is still in the
early stages of implementing
large-scale CO, sequestration
projects. However, the country
possesses significant potential for
such initiatives, particularly
given its diverse geological
formations suitable for CO,
storage.

Earth science, through
innovative approaches like CO,
sequestration in geological
formations such as shale, coal
beds, tight gas formations, and
salt formations, offers promising
solutions to mitigate global
warming. These techniques
leverage the natural storage
capabilities of the Earth's
subsurface to securely trap CO,

Table 1. Comparative table showing the CO, sequestration potential of various geological formation

Geological formation Sequestration Key mechanisms
potential (GtCO,)
Shale 100-1,000 Adsorption, structural trapping
Coal Beds 40-200 Adsorption, coal bed methane recovery
Tight Sandstone 600-3,000 Structural trapping, solubility trapping
Saline Aquifers 1,000-10,000 Structural trapping, solubility trapping, mineral trapping
Depleted Oil & Gas Fields | 120-1,100 Structural trapping, enhanced oil recovery
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emissions, preventing their
release into the atmosphere. By
utilizing geological knowledge
and advanced technologies, such
as enhanced gas recovery and
adsorption mechanisms,
greenhouse gases emissions will
be significantly reduced and
advance towards a sustainable
future. This integrated approach
underscores the pivotal role of
earth sciences in addressing
climate change challenges on a
global scale. Table 1 shows the
CO2 sequestration potential of
different geological formations:
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The Hidden Dangers of Rapidly Ripened Bananas in India

Bananas are an integral part
of the Indian diet, cherished
across the nation for their flavour
and nutritional benefits. It is a
favourite and go to fruit for all the
mothers for their young toddlers.
However, the rush to meet
market demand has led to
widespread use of artificial
ripening methods that
compromise both the quality and
safety of this popular fruit.

Understanding these
methods and their implications is
crucial for making informed
choices as a consumer.

The Artificial Ripening
Process Explained

Artificial ripening of
bananas in India is
predominantly done using
calcium carbide, a chemical
compound that accelerates the
ripening process dramatically.
Here is a closer look at how this
process unfolds:

Application of Calcium
Carbide: Small packets of calcium
carbide are typically placed in
boxes or baskets containing green
bananas. The moisture in the air
reacts with calcium carbide to
release acetylene gas.

Release of Acetylene Gas:
Acetylene functions similarly to
ethylene, the natural plant
hormone that triggers ripening.
While ethylene promotes natural
ripening over several days,
acetylene speeds up this process

Flat G-3, Srinivas Apartment 8-3-977/

tojustafew hours or overnight.

Rapid Degradation: Under
the influence of acetylene, the
bananas' starches convert to
sugars at an unnaturally fast rate.
This not only alters the taste and
texture of the bananas but can
also leave behind residues of
arsenic and phosphorus,
impurities often found in
commercially available calcium
carbide.

Health Implications of
Artificial Ripening

The use of chemical agents
like calcium carbide is not
without risks. Here are the
potential health implications:

Immediate Effects: Short-
term exposure can cause throat
irritation and discomfort,
abdominal pain, and severe cases
of food poisoning.

Long-term Health Risks:
Regular consumption of fruits
ripened with calcium carbide
may lead to chronic health issues,
including neurological disorders
and increased cancer risk due to
the toxic impurities in the
chemical.

To avoid the health risks
associated with artificially
ripened bananas, it is important
tobe able to identify them:

Uniform Coloration:
Artificially ripened bananas often
have a uniformly bright yellow
color without the natural green
tips or black patches.

Subhash Nagar, Srinagar Colony, Hyderabad-500073

Email : transcreatin@rediffmail.com

Kartik Kota

Texture and Taste
Anomalies: These bananas may
exhibit a softer, mushier texture
and lack the natural sweetness
and aroma characteristic of
naturally ripened bananas.

Yes, You Can Advocate for

Safer Practices By

® Choosing Organic: Opting
for bananas grown
naturally, which guarantees
they are free from artificial
ripening agents.

® Supporting Local and

Natural Practices: Buying

from local farmers who use

natural ripening methods
can also ensure the quality
and safety of the fruit.

® Allowing Natural

Ripening: Purchasing

slightly green or bananas

with black spots and
allowing them to ripen at
home naturally can be
another safe and effective
approach.
Our Commitment to
Natural and Organic
Produce

AtEarthy Tales Organics, we
are committed to providing our
customers with the highest
quality bananas, ripened using
safe and natural methods. We
believe that the health and well-
being of our customers come first,
and this is reflected in our
rigorous standards for organic
produce. Our bananas are
ripened using only natural
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methods, such as ambient
temperature ripening and
controlled ethylene exposure in
ripening chambers.

When you buy our bananas,
you're not just getting delicious
fruit; you're investing in your
health. Our naturally ripened
bananas retain their full
nutritional profile, ensuring you
get all the vitamins and minerals
nature intended.

By choosing our naturally
ripened bananas, you are not only
opting for a healthier and safer
fruit but also supporting
sustainable and environmentally
friendly agricultural practices.

Natural ripening methods
reduce the need for harmful
chemicals, contributing to a
cleaner and greener
environment.

Buy Naturally Ripened
Banana Today!

Earthy Tales Organics was
founded in 2017 by Deepak
Sabharwal, an ex-TATA, GE &
PEPSI alumni who quit his
corporate life of two decades after
his mother was diagnosed with
carcinoma, to bring about a
change in how we grow and
consume our food.

Earthy Tales is an award-

winning, social impact
organization which mentor's
organic farmers to grow
chemical-free food and home
delivers the same in Pan India.
They are championing the cause
of Sustainability with both
farmers and city communities,
thereby also building a greener
planet. Currently working closely
with 500+ organic farmers,
Earthy Tales is a global case study
for positively impacting the city
and farming communities and
also a government-incubatead
agri set-up in the Organic food
space.
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Soil Pollution from Mining Activities:
Impact on Living Organisms

Bodhisatwa Hazra"*', Prasenjeet Chakraborty"* and Chinmay Sethi'’

Soil is a vital part of most
ecosystems as it provides the
nutrients needed for all living
creatures. It supports plant
growth, regulates temperature,
and supports water and energy
resources. Soil is a crucial natural
resource, and keeping it healthy
is important. However, human
activities are disturbing the
natural balance of soil. Soil
pollution happens when harmful
substances, like chemicals and
waste, get into the soil. These
pollutants can come from various
sources, including mining, and
make the soil unhealthy. Poor
and unplanned use of soil leads to
pollution, reduced biological
activity, and changes in the soil's

e

A

i L e .

physical and chemical properties.
This can harm plants, animals,
and people who rely on the soil
for food and living.

Soil pollution, primarily
resulting from mining activities,
has become a significant
environmental concern globally.
Mining processes, including the
extraction, processing, and
disposal of minerals and ores,
release a variety of pollutants into
the soil.

e Excavation and Topsoil
Removal: A giant shovel,
during mining scooping up
topsoil — the nutrient-rich
layer where plants
thrive — gets scraped away.
This removal disrupts the

delicate balance of soil
ecosystems.

e Waste Management: Waste
from mining —tailings, ends
up in heaps. These piles can
leach heavy metals lead,
zinc, and copper) into the
soil. Soil as a sponge, soaking
up these pollutants.

e Atmospheric Deposition:
Air pollution occurs due to
the tiny particles settling
onto the ground. Mining
activities release airborne
pollutants that eventually
land on the soil.

Sources and Types of
Pollutants

Mining activities introduce

Fig. 1. Soil pollution due to various mining activities. A) represents the water and soil pollution, B) displays the coal dust
deposition on the river sediments and water, C) shows the leaching of minerals from the coal and shale rocks to the coal-
mine water, D) illustrates the abandoned mines areas become unhabitable and prone to subsidence and land slides

1CSIR-Central Institute of Mining and Fuel Research, Barwa Road Campus, 826015 Dhanbad, India
2Academy of Scientific and Innovative Research (AcSIR), Ghaziabad 201 002, India
*Corresponding Author Email : bodhisatwa.hazra@gmail.com
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several types of pollutants into
the soil, including heavy metals,
acid mine drainage, and
chemicals used in ore processing.
Figure 1 depicts the different soil,
sediment and water pollution in
the mining areas.

e Heavy Metals: Mining
operations release heavy
metals such as lead (Pb),
mercury (Hg), cadmium
(Cd), arsenic (As), and nickel
(Ni). These metals persist in
the environment due to their
non-degradable nature and
can accumulate to toxic
levels over time.

¢ Acid Mine Drainage
(AMD): The exposure of
sulfide minerals to air and
water during miningleads to
the formation of sulfuric
acid. This acid leaches heavy
metals from the surrounding
rocks into the soil and water

bodies, causing severe
environmental damage.

¢ Chemical Pollutants:
Chemicals used in ore
processing, such as cyanide
in gold mining, can
contaminate the soil.
Improper disposal or
accidental spills of these
chemicals can lead to long-
term soil pollution.

Impact on Living
Organisms

Plants: Plants can absorb
and accumulate these toxic heavy
metals such as cadmium and lead
from contaminated soil, affecting
their growth and development.
This bioaccumulation not only
affects plant health but also poses
risks to herbivores and humans
who consume these plants. High
concentrations of these metals
can inhibit photosynthesis,
reduce nutrient uptake, and

cause chlorosis and necrosis in
plants (Nagajyotietal., 2010).

Animals: Animals like burrowing
rodents, insects, and creepy-
crawlies—face a double curse.
Their habitats get disrupted, and
they ingest contaminated soil.
Animals that graze on
contaminated soil or plants can
suffer from various health issues.
For instance, high levels of
mercury can cause neurological
damage in wildlife
(Scheuhammer et al., 2007).
Contaminants bioaccumulate in
the tissues of animals and
biomagnify as they move up the
food chain. This can lead to high
concentrations of pollutants in
top predators, causing
reproductive and developmental
problems.

Humans: Humans can be directly
exposed to soil pollutants
through dermal contact,

Table 1 : Heavy metals prone to carcinogenic risk (As, Cd, Cr, Ni, & Be) as suggested by United States
Environmental Protection Agency and some other potentially toxic metals, risk of human health effects

and impacted body organs

Heavy metals Health effects Impacted Body organs

Arsenic (As) skin lesions, cardiovascular diseases, neurotoxicity, and | skin, lungs, liver, kidneys, and
an increased risk of cancer bladder

Cadmium (Cd) kidney damage, bone fragility, respiratory problems, and | kidneys, liver, lungs, and
an increased risk of cancer bones

Chromium (Cr) respiratory issues, skin rashes, and an increased risk of | lungs, skin, kidneys, and liver
lung cancer

Nickel (Ni) allergic reactions, respiratory issues, cardiovascular | skin, lungs, and kidneys
diseases, and an increased risk of cancer

Beryllium (Be) chronic beryllium disease (berylliosis), lung cancer, and | lungs and skin
acute beryllium disease

Lead (Pb) neurological damage, developmental delays in children, | brain, kidneys, liver, and
anaemia, and kidney damage nervous system

Mercury (Hg) neurological and developmental disorders, kidney | brain, kidneys, lungs, and
damage, respiratory issues, and gastrointestinal | nervous system
problems.

Copper (Cu) gastrointestinal distress, liver and kidney damage, and | liver, kidneys, brain, and
neurological disorders gastrointestinal tract.

Uranium (U) kidney damage, neurological disorders, cognitive | kidneys, bones, and
impairment, radiation effects, cancer risk potentially =~ other  organs

where uranium accumulates
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inhalation of dust, or ingestion of
contaminated soil, leading to
various health issues such as skin
disorders, respiratory problems,
and gastrointestinal issues
(Alloway, 2013). When crops
absorb heavy metals, they end up
on our plates. The consumption
of crops and animals
contaminated with heavy metals
and other pollutants can lead to
chronic health conditions,
including cancer, kidney
damage, and neurological
disorders. Additionally,
contaminated soil near mining
areas affects nearby
communities. It's like a toxic
domino effect. Table 1
demonstrates the risk of excessive
accumulation of potentially toxic
metals on human body along
with the effected body organs.

Microorganisms: An active
community of earthworms,

bacteria, fungi, and other soil
organisms residing beneath the
soil helps in breaking organic
matter, cycle nutrients, and keep
the soil healthy. But heavy metal
contamination can reduce
microbial diversity and alter
microbial community structure,
impairing soil functions. These
pollutants can inhibit soil enzyme
activities, affecting processes
such as organic matter
decomposition and nitrogen
fixation (Chenetal., 2014).

Case Studies from India

Case Study 1: Uranium Mining in
Jaduguda, Jharkhand

Jaduguda, located in the East
Singhbhum district of Jharkhand,
is known for its extensive
uranium mining activities since
the 1960s. The mining activities
have raised significant
environmental and health

concerns due to the release of

radioactive waste and heavy
metals into the surrounding
environment. Studies have
shown elevated levels of
radioactive isotopes, such as
radon and radium, as well as
heavy metals like arsenic and
lead in the soil and water samples
collected from the region (Kumar
et al.,, 2013). The contamination
has had severe repercussions on
the local population and
ecosystem. Residents living near
the mining sites have reported
higher incidences of health
issues, including congenital
deformities, cancer, and
respiratory problems. The soil
contamination has also adversely
affected agriculture, leading to
reduced crop yields and poor soil
health.

Mitigation Efforts

UCIL has initiated several
measures to mitigate the

Fig.1A. A tailing pond located in Jaduguda. Waste produced during uranium processing is stored in a specially designed

facility known as a tailing pond, where it is kept in the form of slurry. Residents express their grievances regarding the
negative impacts of radiation from the tailing ponds and the contamination of water sources on their well-being
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environmental impact, such as
improving waste management
practices and conducting regular
monitoring of soil and water
quality. However, the
effectiveness of these measures
remains a subject of debate
among environmentalists and
local communities.

Case Study 2: Iron Ore Mining in
Bellary, Karnataka

Bellary, in Karnataka, is one
of India's largest iron ore mining
regions. The rapid expansion of
mining activities, particularly
during the mining boom in the
early 2000s, led to extensive
deforestation, reducing the land's
agricultural productivity, soil
erosion, and pollution. Affecting
the agricultural productivity
resulted to livelihood crisis for
many residents as agriculture
was a primary source of income.
Moreover, the deposition of
mining waste and overburden
has further exacerbated the
problem, causing soil compaction
and loss of fertility.
Contaminants from mining
waste, including heavy metals,
haveleached into the soil, making
it unsuitable for farming. The
dust generated from mining
operations has also settled on
agricultural fields, impacting
crop growth and quality.

Legal and Regulatory
Actions

The environmental
degradation in Bellary prompted
legal interventions. In 2011, the
Supreme Court of India imposed
a ban on mining in the region to
curb illegal mining practices and
protect the environment.
Subsequently, measures were
taken to rehabilitate mined areas
and regulate mining activities
more strictly (Kumar, 2017).

Case Study 3: Bauxite Mining in
Niyamgiri Hills, Odisha

Niyamgiri Hills in Odisha
are rich in bauxite deposits. The
proposed bauxite mining by
Vedanta Resources has been a
subject of intense conflict due to
its environmental impact and the
displacement of indigenous
communities, primarily the
Dongria Kondh tribe. Large tracts
of forest land were cleared,
leading to soil erosion and
degradation and increased the
risk of landslides. Moreover, the
mining activities threaten the
local water sources by causing
siltation and contamination with
heavy metals and chemicals used
in ore processing (Padel & Das,
2010). The Dongria Kondh tribe
relies heavily on the Niyamgiri
Hills for their livelihood,
practicing traditional agriculture
and gathering forest products.
The proposed mining posed a
direct threat to their way of life
and the biodiversity of the region.
The hills are home to several
endangered species of flora and
fauna, which are at risk due to
habitat destruction.

Community Resistance and
Legal Battles

The strong resistance from
the Dongria Kondh tribe,
supported by various
environmental and human rights
organizations, led to a landmark
decision by the Indian Supreme
Court in 2013. The court upheld
the rights of the indigenous
communities, allowing them to
decide the fate of the mining
project. In subsequent village
councils, the communities
unanimously rejected the mining
proposal, highlighting the
importance of protecting their
cultural and environmental
heritage (Padel & Das, 2010).

Case Study 4: Coal Mining in
Jharia, Jharkhand

Jharia, in the Dhanbad
district of Jharkhand, is one of
India's largest coal mining
regions. The area is known for its
extensive coal mines, which have
been operational for over a
century. However, the region is
also infamous for its
underground coal fires, which
have been burning for decades,
causing severe soil and air
pollution. The burning coal
releases toxic gases and heavy
metals, which settle on the soil,
contaminating it. The heat from
the fires also alters the soil
structure, making it unsuitable
for vegetation. Additionally, the
air pollution from the fires poses
serious health risks to the local
population, including respiratory
diseases and skin disorders
(Mishra, 2009). The pollution and
land subsidence caused by coal
fires have displaced thousands of
families in Jharia. The
contaminated soil and air have
made the area uninhabitable,
forcing residents to relocate. The
loss of agricultural land has also
impacted the livelihoods of many
who depended on farming.

Mitigation and
Rehabilitation Efforts

Efforts to extinguish the coal
fires and rehabilitate the affected
areas have been ongoing but with
limited success. The Bharat
Coking Coal Limited (BCCL) has
undertaken several projects to
control the fires and resettle
displaced families. However, the
scale of the problem and the
complexity of underground fires
make it a challenging task
(Mishra, 2009).

Solutions and Hope

Soil pollution due to mining
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activities is a pressing
environmental issue that poses
significant risks to living
organisms. The case studies from
India illustrate the severe
environmental and social impacts
of mining activities. Soil pollution
due to heavy metals, acid mine
drainage, and chemical
pollutants has led to the
degradation of ecosystems,
affecting plants, animals, and
human populations. Effective
mitigation and rehabilitation
measures are crucial to address
these issues and protect the
environment and public health.
Phytoremediation involving
plants, soil washing using water
or chemical solutions,
bioremediation utilizing
microorganisms, proper
containment, treatment and
better waste management,
minimal waste disposal, are
essential to address this issue and
restore contaminated soils.
Continuous monitoring, strict
regulatory frameworks by the

"The beautiful thing
about life is that you can
alwasy change, grow and get
better. You aren’t defined
by your past. You aren’t
your mistakes.

Government, and active
community participation are
essential to ensure sustainable
mining practices and minimize
environmental damage.
Continued research and policy
measures are crucial to minimize
the environmental impact of
mining and protect ecosystem
health.
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Operational Research: During World War- 11

In order to achieve better decision-
making and efficiency, a wide
range of problem-solving
techniques and methods are
developed and used in operational
research (OR). These include
mathematical optimization,
simulation, data envelopment
analysis, expert systems, data
queuing theory, Markov decision
processes, econometric methods,
and other stochastic-process
models. Almost all of these
methods entail creating
mathematical models in an effort to
characterize the system.

OR has close linkages to
computer science and analytics
because to the computational and
statistical aspects of most of these
subjects. When presented with a
novel problem, operational
researchers must decide which of
these approaches best fits the
system's characteristics, the
improvement objectives, and time
and computational power
constraints. Alternatively, they
must devise a brand-new approach
tailored to the particular situation
athand.

During World War I, the field
of operational research as we know
it today emerged. "A scientific
method of providing executive
departments with a quantitative
basis for decisions regarding the
operations under their control" was
the definition of operational
research during World War II.
Nearly a thousand men and
women worked in operational
research in Britain during the
Second World War. The British
Army employed about 200
scientists in operational research.
Throughout the war, Patrick
Blackett worked for a number of
different companies.

He founded a squad referred
to by the name "Circus" shortly
before the war while working for
the Royal Aircraft Establishment,
which assisted in reducing in the
usual amount of anti-aircraft
artillery shots necessary to bring
apart a hostile aircraft from over
20,000 at the outset of the siege of
Britain to4,000in1941.

After having interned with
RAF Coastal Command in 1941
and subsequently the Admiralty
shortly before 1942, Blackett
headed the RAE in 1941 to sign up
the Navy. Along with numerous
others who became pioneers in
their respective domains, Blackett's
team at Coastal Command's
Operational Research Section
included two future Nobel prize
winners.

They carried out several
important assessments that
benefited the military effort.
Convoys were first established by
Britain as a way to lessen shipping
losses, but while the idea of
escorting merchant ships with
warships was widely
acknowledged, it was not certain if
smaller or larger convoys were
preferable. Smaller convoys can
move more quickly since they
follow the slowest convoy
member's speed. It was also
believed that German U-boats
would find it more difficult to
locate small convoys. Large
convoys, on the other hand, might
send out more warships to fend off
anattacker.

The losses incurred by
convoys were mostly determined
by the quantity of escort vessels
involved, not by the convoy's size,
as demonstrated by Blackett's staff.
They came to the conclusion that a
few sizable convoys are easier to

Professor, Department of Mathematics and Statistics
University of Engineering and Management, Jaipur

Email : praphull.chhabra@uem.edu.in

Dr. Praphull Chhabra

defend than numerous smaller
ones. Operational research was
typified by the "exchange rate"
ratio of input to output.

The aircraft could be switched
into more lucrative surveillance
sectors by evaluating the number
of times spent flying signed up by
Allied aircraft with the amount of
U-boat occurrences in a specific
spot.

Rates of exchange
assessments revealed "usefulness
proportions" that are
advantageous in strategizing.
Several missions maintained the
proportion of 60 explosives
cultivated to feed each vessel sunk:
German mines in British ports,
British mines on German tracks,
and US mines in Japanese paths.

Operational learning showed
that lustrous enamel coating
offered superior camouflage to
feed night attackers than
traditional dismal camouflage
paint texture, and an effortless
paint texture strengthened velocity
through lessening skin contact.

It likewise demonstrated that
wolf-packs of three American navy
vessels were the ideal group size
for enabling everyone to take on
targets detected on their respective
surveillance sites. These findings
more than doubled the on-target
bombard frequency of B-29s
bombing Japan from the Marianas
Islands.

In 1944, the Army Operational
Research Group (AORG) of the
Ministry of Supply (MoS) sent
operational research units to land
in Normandy, where they tracked
British forces as they advanced
across Europe. Among other
things, they examined the
efficiency of anti-tank gunfire,
aerial bombardment, and artillery.
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Navigating Legal and Ethical Challenges in

Organ Transplantation

Abstract

Organ transplantation, is a medical
procedure where a damaged or failing
organ of an individual is replaced with a
healthy organ from a donor. It is a
lifesaving intervention used to treat
severe organ failure(s), such as that of the
heart, liver, kidneys or lungs or any
organ of the body. Advancements in
transplantation technology had
significantly improved survival rates,
however equally the procedure raises
ethical, medical, and legal issues. These
include ensuring informed consent of the
donors and preventing the illegal
practices like organ trafficking. A robust
legal framework and international
cooperation are essential to ensure
ethical and legal practices and thereby
addressing the growing demand for
organ transplantation. In this paper we
reviewed key legislativespertaining to
transplantation in India such as
“Transplantation of Human Organs and
Tissues Act (THOTA)”, and analysed
landmark cases pertaining to legal
breaches, safequarding informed
consent, and protecting vulnerable
groups from exploitation. We have also
discussed the international legal
frameworks, including the National
Organ Transplant Act (NOTA) in the
United States and the Human Tissue
Act in the United Kingdom,
highlighting global initiatives to uphold
ethical standards in organ
transplantation. Comparative analysis
reveals shared goals and challenges
across jurisdictions, particularly in
preventing organ trafficking and
ensuring equitable organ allocation.

Sarthak Chandra®, Pradeep Kumar”,
Abhijit Prasad Misra® and Sunil Babu Gosipatala®*

Keywords:Organ transplantation/
trafficking; Donor consent; Ethical
issues; Legal framework; THOTA;
NOTA; Human Tissue Act.

Introduction

Organ transplantation is one of
the most significant medical
advancements of the 20" century,
offering a new lease on life to
patients with end-stage organ
failure. While the clinical success
of organ transplantation has been
revolutionary, the legal
landscape surrounding it is
complex and continually
evolving. The legal issues related
to organ transplantation
encompass a broad spectrum,
including ethical considerations,
regulatory frameworks, donor
consent, allocation policies, and
the prevention of organ
trafficking. The legal framework
for organ transplantation is
designed to ensure that the
process is carried out ethically
and transparently, protecting
both donors and recipients. In
many countries, including India,
the Transplantation of Human
Organs and Tissues Act
(THOTA), 1994, and its
subsequent amendments,
provide the regulatory
foundation for organ
transplantation practices. These
laws outline the processes for

aDepartment of Law, Babasaheb Bhimrao Ambedkar University, Lucknow-226025
bDepartment of Biotechnology, Babasaheb Bhimrao Ambedkar University, Lucknow-226025

*Address for correspondence : Dr Sunil Babu Gosipatala, Associate Professor, Department of Biotechnology,
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1Transplan’cation of Human Organs and Tissues Act, 1994, and its subsequent amendments.
“Informed Consent in Organ Transplantation. Journal of Medical Ethics.
‘Combating Organ Trafficking. Human Rights Law Journal.

organ donation, transplantation,
and penalize illegal practices
such as organ trafficking and
commercialization.'

One of the primary legal concerns
in organ transplantation is the
issue of donor consent. The
principle of informed consent is
crucial, ensuring that donors are
fully aware of the risks and
implications of their decision.
This becomes particularly
challenging in the case of
deceased donors, where consent
must be obtained from family
members. The legal system must
balance respect for the wishes of
the deceased with the urgent
need for organs.’On the other
hand, The dark side of organ
transplantation involves organ
trafficking and illegal
transplantation practices. This
black market for organs exploits
vulnerable populations, leading
to severe human rights
violations. Legal measures must
be stringent and effectively
enforced to combat these illegal
activities. International
cooperation and stringent
penalties are essential
components of the legal strategy
to eradicate organ trafficking.’

The legal framework governing
organ transplantation varies by
country but generally addresses
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concerns such as donor consent,
organ allocation, and trafficking.
Consent is perhaps the most
critical legal issue, involving both
living and deceased donors. Laws
must ensure that the consent is
informed and voluntary, without
coercion. Further, allocation of
organs must follow equitable
guidelines to avoid
discrimination or unfair
advantage. Internationally,
regulations like the World Health
Organization’s (WHO) guiding
principles seek to prevent organ
trafficking and ensure ethical
practices.”

I. What is Organ
Transplantation and
when it got Started?

Organ transplantation is a
medical procedure that involves
replacing a diseased or failing
organ with a healthy organ from a
donor. This life-saving technique
is used to treat various
conditions, such as end-stage
organ failure, congenital defects,
and severe injuries. The most
commonly transplanted organs
include the kidneys, liver, heart,
lungs, pancreas, and intestines.
Transplantation can either be
from a living donor, where
organs like a kidney or a part of
theliver can be donated, or from a
deceased donor, whose organs
can be harvested and
transplanted to recipients in
need. The process of organ
transplantation involves multiple
stages, including donor selection,
compatibility testing, surgical
removal of the donor organ,
preservation of the organ, and
surgical implantation into the
recipient. The success of
transplantation depends on
several factors, such as the match

ORGAN TRANSPLANTATION

ORGANS THAT CAN
BE DONATED

{ ) HEART
LUNGS
KIDNYS --

TISSUES THAT
CAN BE DONATED

« CORNEA
TENDONS
VEINS

SKIN

WHO CAN DONATE?
LIVING AND DECEASED DONORS

WHY IT MATTERS

ONE DONOR CAN SAVE UP TO EIGHT LIVES
Figure: Diagram illustrating human organs and tissues that can be

donated for transplantation.

between donor and recipient, the
health of the donor organ, and the
recipient’s overall health
condition.

Legal and ethical considerations
play a significant role in organ
transplantation. Regulatory
frameworks ensure that the
process is conducted ethically,
protecting the rights of both
donors and recipients. Issues
such as informed consent, organ
allocation, and prevention of
organ trafficking are critical

components of the legal
landscape surrounding organ
transplantation.’

When it got started?

The history of organ
transplantation dates back to
ancient times when attempts
were made to replace damaged
tissues with animal parts.
However, modern organ
transplantation began in the 20"
century with significant scientific
advancements. The first

‘World Health Organization. (2010). Guiding principles on human cell, tissue, and organ transplantation. WHO.
*Informed Consent in Organ Transplantation. Journal of Medical Ethics.
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successful kidney transplant was
performed in 1954 by Dr. Joseph
Murray in the United States. This
ground breaking surgery
involved identical twins, where
one twin donated a kidney to the
other, demonstrating the
feasibility of organ
transplantation and laying the
foundation for future
advancements.” Following this
success, other organ transplants
were gradually developed. In
1963, the first successful liver
transplant was performed by Dr.
Thomas Starzl, and in 1967, Dr.
Christiaan

Barnard performed the first
successful heart transplant in
South Africa. These pioneering
surgeries demonstrated the
potential of organ
transplantation to save lives and
improve the quality of life for
patients with organ failure.'The
development of
immunosuppressive drugs, such
as cyclosporine in the 1980s,
marked a significant milestone in
transplantation medicine. These
drugs helped prevent the
recipient’s immune system from
rejecting the transplanted organ,
significantly improving the
success rates of organ
transplants.’

The development of
Immunosuppressive drugs, such
as cyclosporine in the 1980s,
marked a significant milestone in
transplantation medicine. These
drugs helped prevent the
recipient’s immune system from
rejecting the transplanted organ,

significantly improving the
success rates of organ transplants
[*5]. Today, organ
transplantation is a well-
established medical procedure,
with ongoing research and
technological advancements
continually enhancing its
effectiveness and expanding its
possibilities.’

II. Organ Transplantation:

Legal Perspective

Organ transplantation is a
complex medical procedure that
involves significant legal
considerations to ensure ethical
practices and protect the rights of
both donors and recipients. The
legal framework for organ
transplantation varies across
countries, but common themes
include the regulation of organ
donation, consent, allocation, and
the prevention of illegal activities
such as organ trafficking. In
India, the Transplantation of
Human Organs and Tissues Act
(THOTA), 1994, and its
subsequent amendments provide
the legal foundation for organ
transplantation.'"The Act
regulates the removal, storage,
and transplantation of human
organs and tissues for therapeutic
purposes. 'It prohibits
commercial dealings in human
organs and mandates that organ
donation must be voluntary and
without any monetary benefit to
the donor."’The Act also
establishes regulatory bodies
such as the Authorization
Committees and the Appropriate
Authority to oversee the

°Dr. Joseph Murray ’s First Successful Kidney Transplant. New England Journal of Medicine.
"History of Liver and Heart Transplants. Journal of Surgery.

‘Development of Immunosuppressive Drugs. Transplantation Journal.

’Advancements in Organ Transplantation. International Journal of Medical Sciences.

10,

https:

""The Transplantation of Human Organs Act, 1994: An In-Depth Analysis.
g/ the-transplantation-of-human-organs-act-1994-an-in-depth-analysis visited on 26 October,2024
www.legalserviceindia.com/legal / article-10827-regulation-of-organ-donation-addressing-ethical-legal-and-practical-considerations-

Phttps:

transplantation process and
ensure compliance with legal
requirements.

One of the primary legal issues in
organ transplantation is the
principle of informed consent.
Donors must be fully aware of the
risks and implications of their
decision, and consent must be
obtained from family members in
the case of deceased donors. The
legal system must balance respect
for the wishes of the deceased
with the urgent need for organs.”

Allocation of organs is another
critical legal issue. The criteria for
allocating organs must be
transparent and based on medical
urgency and compatibility rather
than social status or financial
capacityl. Legal frameworks aim
to establish fair and equitable
systems to prioritize patients in
need while preventing any form
of bias or favoritism."Organ
trafficking and illegal
transplantation practices are
significant concerns that require
stringent legal measures. The
black market for organs exploits
vulnerable populations, leading
to severe human rights
violationsl. International
cooperation and stringent
penalties are essential
components of the legal strategy
to combat organ trafficking.
Advancements in medical
technology, such as
xenotransplantation
(transplantation of animal organs
to humans) and bioengineered
organs, present new legal
challenges. These innovations

blog.ipleaders.in/organ-transplantation-laws-in-india-overview-and-analysis/ visited on 25 October, 2024

https://www.vkeel.com/legal-blo

in-india-and-globally.html visited on 26 October,2024
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require updates to existing legal
frameworks to address safety,
ethical, and regulatory concerns.”

In conclusion, the legal issues
surrounding organ
transplantation are multifaceted
and require continuous
adaptation to keep pace with
medical advancements and
societal changes. Robust legal
frameworks are essential to
ensure ethical practices, protect
donor and recipient rights, and
prevent exploitation.

III. Laws Related to Organ
Transplantation:

India has a comprehensive legal
framework governing organ
transplantation, primarily
encapsulated in the
Transplantation of Human
Organs and Tissues Act, 1994
(THOTA). This Act was
introduced to regulate the
removal, storage, and
transplantation of human organs
and tissues for therapeutic
purposes and to prevent
commercial dealings in human
organs.‘The Act was amended in
2011 and 2014 to address
emerging challenges and to
expand its scope.

The THOTA outlines the
procedures for organ donation,
Including the definition of brain
death as a form of death, allowing
transplantation from both living
and deceased donors. It
establishes regulatory bodies

such as the Appropriate
Authority (AA), Advisory
Committee, and Authorization
Committee (AC) to oversee the
transplantation process and
ensure compliance with legal
requirements. The Act also
mandates the certification of
brain death by a panel of medical
experts.'The Act prohibits
commercial dealings in human
organs and tissues, ensuring that
organ donation is voluntary and
without any monetary benefit to
the donor. It also emphasizes the
need for informed consent from
living donors and their families in
the case of deceased donors3. The
legal framework aims to protect
the rights and welfare of both
donors and recipients, ensuring
that the transplantation process is
conducted ethically and
transparently."”

Some Elements of THOTA

e A competent authority is
established in each state to
monitor and regulate
transplantactivities.

e The act mandates the
registration of hospitals
conducting transplants and
creates the National Organ
and Tissue Transplant
Organization (NOTTO) for
national organ-sharing.

e Consent for organ donation
can be obtained from the
donor in cases of brain death,
and the act also provides for

presumed consent for organ
retrieval in certain cases of
natural death.

Commercial dealings in
organs are prohibited, and
violators may face severe
penalties, including
imprisonment and fine.

In the U.S., organ
transplantation is regulated
by the National Organ
Transplant Act (NOTA),
1984. This act prohibits the
sale of human organs and
establishes the Organ
Procurement and
Transplantation Network
(OPTN) to ensure equitable
organ allocation. Key
provisions include:”

Prohibiting the purchase or
sale of organs for
transplantation, which is
punishable by fines or
imprisonment.”

Establishing a national
registry to coordinate organ
allocation and ensure it is
done based on medical
criteria rather than financial
orsocial status.”

The Health Resources and
Services Administration
(HRSA) oversees transplant
programs and ensures that
organ allocation is done
equitably.”

The legal framework for
organ transplantation in the
UK is primarily governed by

Phttps:/ /blog.ipleaders.in/ organ-transplantation-laws-in-india-overview-and-analysis/ visited on 27 October, 2024
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** “Laws Related to Organ Transplantation and Donation: A Detailed Examination,” Bhatt and Joshi Associates, accessed November 05, 2024,
https:/ /bhattandjoshiassociates.com/laws-related-to-organ-transplantation-and-donation-a-detailed-examination/.

"Organ Transplantation in India | Organ Transplant Governing Laws,” Organ India, accessed November 05, 2024,
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the Human Tissue Act 2004.
It sets forth guidelines for
consent and prohibits organ
trafficking. Important
elementsinclude:”

e Consent is the foundational
principle, and organs can
only be retrieved if proper
consent is obtained from the
donor or their family.”

e  The act criminalizes the sale
of organs and introduces
penalties for violations.”

e¢ The NHS Blood and
Transplant organization
manages the allocation and
transplantation process to
ensure fair distribution of
organs.”

4. On a global scale,
organizations like the World
Health Organization (WHO)
have developed guidelines
for ethical organ
transplantation. The WHO
Guiding Principles on
Human Cell, Tissue, and
Organ Transplantation
emphasize:”

e The necessity of informed
consent from living donors
and the importance of
preventing any form of
exploitation or coercion.”

e Transparency in allocation
to ensure that organs are
distributed fairly and not
based on financial gain.”

A prohibition against

“Human Tissue Act 2004, c. 30.
*ibid
Zibid
*ibid

commercial organ trading
and the trafficking of human
organs.”

Punishments

1.  Asper Section 18 of this Act,
any person who is
responsible for the removal
of a human organ/tissue
with the authority of doing
so can be punished with
imprisonment which can
extend to 10 years and with
fine which can extend to Rs.
20 lakhs. In case that person
is a medical professional, his
name will be reported by the
AA to the State Medical
Council to take appropriate
action including removing
his name from the register of
the council for 3 years for the
first offense and if he/she
commits an offense
subsequently, thenremove it
permanently.”

2. As per the Section 19, if any
person involves
himself/herself in the
commercial dealing of
human organs then such
person can be punished with
imprisonment for a term not
less than 5 years but can
extend to 10 years and will
also be liable for a fine which
will not be less than Rs. 20
lakhs but can extend to Rs. 1
crore.”

3. As per Section 20. If any

person violates any other
provision of this act, he/she
can be punished with
imprisonment for a term
which can extend to 5 years
or with fine which may
extend to Rs.201akhs.”

II. Current Status In India

Organ transplantation in India
has seen significant progress over
the years, but challenges remain.
As of 2023, India performs the
second largest number of
transplants globally, following
the United States. However, the
donation rate remains low, with
only 0.65 donors per million
population compared to
countries like Spain, which has a
rate of 35.1 donors per million
population.™

The demand for organ
transplants far exceeds the
supply, with over 300,000
patients on the waiting list. The
shortage of deceased donors is a
critical issue, with only around
0.01 percent of people in India
donating their organs after
deathl. Efforts to increase
deceased organ donations have
been ongoing, but progress has
been slow. Living donors
constitute the majority of organ
donations in India, accounting
for 85% of all donations. Kidney
transplants are the most
common, but there is still a
significant gap between demand

“World Health Organization. (2010). Guiding principles on human cell, tissue, and organ transplantation. WHO.

*ibid
*ibid
Pibid
*https:

Zibid
*ibid

34“Organ Donation in India,” Drishti IAS, accessed November 06, 2024, https:

blog.ipleaders.in/organ-transplantation-laws-in-india-overview-and-analysis/ visited on 06 November, 2024

www.drishtiias.com/daily-updates/daily-news-analysis/organ

donation-in-india. : “Nearly 50,000 people waiting for organ replacement in India, says Centre,” New Indian Express, accessed November

07,2024
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and supply3. The government
has taken several steps to address
these challenges, including
modifying the National Organ
Transplantation Guidelines to
allow individuals above 65 years
of age to receive organs from
deceased donors and removing
the domicile requirement for
registration.

Despite these efforts, regional
disparities in organ donation
rates persist, with states like
Telangana, Tamil Nadu,
Karnataka, Gujarat, and
Maharashtra reporting the
highest number of deceased
organ donors. Public awareness
and education about organ
donation remain crucial to
increasing donation rates and
savinglives.”

V. Legal Cases:

Some Cases related to the “The

Transplantation of Human

Organs and Tissues Act, 1994” are

as follows:

1. Sumedico Corporation v.
Apollo Hospitals
Enterprises Ltd. (2003)*

In this case, the court addressed

the issue of medical negligence in

the context of organ
transplantation under the

THOTA framework. The plaintiff

alleged negligence in the removal

and transplantation of an organ
without following proper
procedural requirements
outlined in the act. The court
emphasized the importance of
obtaining proper consent and
following prescribed medical

guidelines to avoid malpractice.
This case highlighted the role of
THOTA in safeguarding both
donor and recipient rights in
medical procedures.

2. Kartikeya v. Union of India
(2013)”

This case challenged the
constitutionality of certain
provisions of THOTA,
specifically regarding the
definition of “near relative”
under the act. The petitioner
argued that the restricted
definition of near relatives for
organ donation was
unconstitutional, as it limited the
donor pool. The court upheld the
act’s provisions, noting that the
restrictions were intended to
prevent the commercialization of
organ donation and protect
vulnerable individuals from
exploitation.

3. Manoj Kumar v. State of
Maharashtra (2009)*

This case involved an illegal
organ trade racket that violated
THOTA’s provisions. The
accused were charged with
conducting illegal organ
transplants, including the
purchase of organs from
vulnerable individuals. The court
convicted the accused under
THOTA, stressing that the act’s
provisions must be strictly
enforced to prevent the
commercialization of organ
transplants. The court called for
stricter enforcement of the act’s
provisions to curb illegal
practices.

4. Ruby Hall Clinic v. Medical

Council of India (2011)”
This case dealt with the hospital’s
responsibility in following the
procedural requirements set out
by THOTA. Ruby Hall Clinic was
charged with failing to comply
with THOTA'’s rules on verifying
the legitimacy of organ donors
and the authenticity of their
consent. The court held that
hospitals are required to exercise
due diligence and adhere strictly
to THOTA’s guidelines to
prevent unauthorized
transplants and potential
exploitation.

5. KS Puttaswamy v. Union of
India (2017)*

Although this case is more
famous for establishing the right
to privacy as a fundamental right,
it also impacted organ donation
laws. The court discussed how
the privacy of donors and
recipients should be protected
under the Transplantation of
Human Organs and Tissues Act.
It emphasized that while
THOTA’s primary focus is on
preventing commercial organ
trade, privacy concerns for
donors must also be respected in
organ transplantation practices.

Conclusion

Organ transplantation is one of
the most significant
advancements in modern
medicine, offering hope and life
to individuals suffering from
end-stage organ failure.
However, the complexities
surrounding this procedure

35”Organ Donation Landscape in India: Challenges, Governmental Efforts, and Future Directions,” iJournals, accessed November 07, 2024,
https:/ /ijournals.in/ wp-content/uploads/2024 /01 /1.JJSRC-111203-Syeira.pdf.
*Sumedico Corporation v. Apollo Hospitals Enterprises Ltd., AIR 2003 SC 346.
“Kartikeya v. Union of India, 2013 SCC OnLine Del 1096.

*Manoj Kumar v. State of Maharashtra, 2009 Cri L] 1359 (Bom).

¥ Ruby Hall Clinic v. Medical Council of India, 2011 SCC OnLineBom 2105.
“KSPuttaswamy v. Union of India, (2017) 10SCC 1.
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Table : Landmark Legal Cases in Organ Transplantation

Case Year KeylIssuesAddressed LegalSignificance
Sumedico Corporatiox. Medical negligence, ' Emphasized
. 2003 procedural importance of consent
ApolloHospitals . P
requirements andguidelines
ManojKumarv.Statef TS ASE S
Maharasht 2009 Illegal organ trade enforcemenftof
aharashtra THOTA
RubyHallClinicv.Medical i ili
[ . . 2011 Hospitalresponsibility Estabhsheq due diligency
Councilof India requirement
Definiti co Upheld restrictions to
Kartikeya v. Union of India 2013 etmt IOI,I © | near prevent
relative BT
commercialization
K.S.Puttaswamy v. Union Impact on
. . . donor/recipient
of 2017 Privacyconsiderations :
. privacy
India .
protection

extend beyond medical science,
encompassing critical legal and
ethical dimensions. The laws
governing organ transplantation
aim to safeguard both donors and
recipients while ensuring fair and
equitable access to life-saving
organs. These laws, while well-
intentioned, often struggle to
address the growing global
demand for organs, which in turn
fuels illegal organ trafficking and
exploitation. One of the core legal
challenges in organ
transplantation is the issue of
consent. Ensuring that donors,
whether living or deceased, have
given informed and voluntary
consent is paramount to
maintaining ethical standards.
This becomes even more critical
in cases involving deceased
donors, where family consent or
presumed consent models come
into play. Different countries

have adopted varied approaches,
from explicit consent laws to
presumed consent frameworks,
with the latter often sparking
ethical debates about autonomy
and the rights of the deceased.
Additionally, organ trafficking
remains a global issue,
exacerbated by poverty and weak
regulatory frameworks in some
regions. While international
treaties and national laws
prohibit the sale and trafficking of
human organs, the black market
continues to thrive, exploiting
vulnerable populations and
undermining ethical medical
practices.

In summary, while organ
transplantation has made
significant strides, there is still
much work to be done to address
the various legal and ethical
issues that arise. Despite the
existence of robust legal

mechanisms, the study identifies
persistent enforcement gaps and
systemic disparities in organ
distribution. It emphasizes the
need for improved regulatory
oversight and international
cooperation to address these
issues and promote ethical
practices in organ
transplantation. A robust and
adaptable legal framework,
combined with public education
and technological innovation, is
essential to overcoming these
challenges. By continuing to
evolve and improve the legal and
ethical landscape, we can ensure
that organ transplantation
remains a safe, fair, and lifesaving
procedure for those in need. This
piece of work contribute to the
broader discourse on enhancing
legal and policy measures to
ensure fairness and integrity in
this critical medical field.
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Traditional Knowledge for Crop Cultivation in India: Need for
Mainstreaming the Concept

Abstract

Over the past century, rapid global
changes in rural environments have
occurred. The modernization has
increased abundant capital resources,
increased energy consumption,
technological innovations, and cultural
factors have fueled agricultural growth
in industrial countries. This resulted in
increasing agricultural output which
has been transferred to developing
countries. However, even in the rapid
change in modernization, number of
traditional agricultural practices and
knowledge systems still exist. These
systems exhibit important element of
stability and embeddedness because
these are well adapted to the
environment with realization of local
resources and tend to optimize
utilization of natural resources.

Introduction

The entire crop management
system that is currently in place
needs to be reevaluated in light of
the numerous effects of climate
change. It is best to discourage
actions that have an impact on the
climate. India's ancient agricultural
practices promote the use of
manure, weeding, and other
practices that align with cosmic
events. Large-scale implementation
of traditional practices could aid in
adaptation to the effects of climate
change. A small contribution in
harmony with nature would make
a bigger difference. Encouragement
of composting methods using
leftovers from other and
agricultural wastes would also help
to improve soil fertility, which
would ultimately increase

agricultural output.

Traditionally, the crop cultiva-tion
practices in India perfectly blended
with the nature and natural
settings. Many a times the
traditional way of crop cultivation
is simple, robust but hard to believe
by the modern society and
sometimes considered obsolete by
the agriculture profession. Because
the traditional way of crop
cultivation observes some specific
day/period for not initiating/
undertaking the agricultural
activities which may be favorable
for environment such as not
ploughing agri-cultural fields on
Amawasya.

The strategy for stable agriculture
must include the efficient crop
production practices coupled with
the no or minimum activities that
adversely affect the climate. In
India this could be started through
incorporating the good traditional
practices prevailing for crop
cultivation. This can be done
through documentation of
traditional practices.

Documentation of

traditional knowledge

The traditional knowledge of crop
cultivation practices immensely
followed in earlier days. The
traditional crop cultivation
practices with all the aspects of
farming including cosmic
understanding have not been
documented holistically. It is
implicit that even in the rapid
changes and commercialization of
agriculture, number of traditional

Dharmendra Dugaya

agricultural practices and
knowledge systems still exists.
Traditional practices exhibit
important element of stability
because these are well adapted to
the environment and on prima-facie
in consonance with the climate. In
order to develop crop cultivation
package of practices, the
recognition and documentation of
traditional practices are imperative
for stable agriculture. This could be
ascertained by the experimental
trails to come to a conclusion of
ideal situation for crop cultiva-tion.

Conservation or no- tillage
in practice

Tillage is used to remove weeds,
shape the soil into rows for crop
plants and furrows for irrigation.
This leads to unfavorable effects,
like soil compaction; loss of organic
matter; degradation of soil
aggregates; death or disruption of
soil microbes and other organisms
including mycorrhiza, arthropods,
and earthworms (Preston Sullivan,
2004). The conservation or no till
improves water infiltration,
reduces soil erosion. The most
beneficial effect of no-tillage is
improvement in soil biological
fertility, making soils more
resilient. It is revealed by the
farmers of Harrai block of
Chhidwara that the ploughing or
soil working in agricultural fields
are not undertaken on Amawasya.
On the other hands the soil
working, ploughing are
undertaken on near days or on
Poornima. The traditional practice

Research Assistant, Indian Institute of Forest Management (IIFM), Nehru Nagar, Bhopal 462003
Email : dugayad@iifm.ac.in/ dugayad@iifmbhopal,edu.in
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Weeding operation just one day before Poornima in Harrai block

Chhindwara (Poornima was upto 7:30 am on 2 July 2015)

of not ploughing agricultural field
on Amawasya could be considered
as adaptation strategy for
maintaining soil moisture and
enhancing biological activity in
agricultural field. This could be
further investigated at the research
stations and Krishi Vigyan Kendras
(KVKSs) at State level so that a firm
scientific base could be built based
on the traditional practices in
addition to adaptation of modern
technologies of crop cultivation.
The development of package of
practices of crop cultivation with
accommodation of traditional
practical knowledge needs to be
validated by the scientific studies or
by simple experimental trials and
also examine whether there have
been any deviations in the schedule
vis-a-vis the climate change.

Climate Change scenario

It is established that the changing
climate is playing a crucial role in
crop cultivation practices. The
temperature during the Nav Tapa is
showing decreasing trend, which is
considered as unfavorable
condition for crop cultivation.
Similarly, the high relative
humidity in the month of
September - October in present
year from the calculated average
relative humidity from the historic

period. This requires adaptation
lies with the cosmic knowledge and
vast experience of Indian farmers. It
was observed that the farmers
follows cosmic happenings,
althoughitisin pockets only.

The farmers shifted their crop
choice from Soyabean to Maize a C3
to C4 plant completely from the
year 2013 in Harrai block of
Chhindwara region this could be
attributed to the traditional
knowledge of farmers in climate
change scenario. This could be
considered as adaptation strategy
to cope-up with climate change.

In the climate change scenario it
becomes more imperative to
observe and follow the traditional
wisdom, cosmic happenings and
coupled with scientific knowledge
of crop cultivation for stable
agriculture.

Crop harvesting and storage

During the waning (Krishna Paksha)
of the moon, the earth inhales and
the sap primarily goes down
toward the roots. The waning moon
period would be an ideal condition
for crop harvesting. The farmers
adopt a strategy for seed sowing to
harvesting in such a way so that the
crop maturity time would coincide
with the period of waning moon.
The adaptation of crop harvesting

period based on the moon phases
would not only produce good
quality seeds but the harvested
crop may be prevented from the
attack of Ghun (weevil) as revealed
by the traditional farmers.

The tradition of storage of
harvested crop in earthen container
needs to be encouraged as grain
containers made out of soil may be
effective option, then the other
grain containers made-up of Tin or
other metal, for heat transformation
and creating conditions for
adversely affecting the climate.

Enhancing awareness

The traditional crop cultivation
practices embedded with cosmic
happenings would be an added
advantage in the era of climate
change consequences. The
documentation and popularization
of best practices in harmony with
nature may result in stabilization of
agriculture. For the purpose of
enhancement of awareness,
adequate publicity and extension
activities have to be undertaken
and these activities have to be
designed according to the specific
target groups. Efficacy of these
measures would be measured by
the extent to which contribution
from various stakeholders gets
enhanced.

Experimentation for promo-
ting the best traditional

practices of crop cultivation

The farmers observe the climate
and adopt some robust techniques
like selection of crop if the area
receives less rainfall in monsoon,
they prefer to grow Gram instead of
Wheat in rabi season; likewise
change of crop from C3 to C4 plants
i.e. Soyabean to Maize; soil working
during Poornima. If these simple but
robust decisions could be
substantiated with the scientific
experimentation or trial would
facilitate in tackling the climate
change consequences to a greater
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extent. This could be further
investigated at the agricultural
universities; research stations and
Krishi Vigyan Kendras (KVKs) so
that a firm scientific base could be
built based on the traditional
practices in addition to adaptation
of modern technologies of crop
cultivation.

Conclusion

The crop cultivation in India is
primarily based on the traditional
knowledge passed on from
generation to generations. The
knowledge of cultivating crops
with age old practices prevailed
quite before the modern theory and
practice of Agriculture. The basic
component of any country's
knowledge system is its traditional
knowledge. It encompasses the
skills, experiences and insights of
people, applied to maintain or
improve their livelihoods through
adoption and adaptation of such
knowledge practices.

The traditional knowledge systems
are based on wisdom, experience,
often tested over a long period of
use, adapted to local culture and
environment, dynamic, emphasize
on minimizing the risks rather than
maximizing the profits. The
documentation of various stages of
practice based traditional
knowledge would help develop
package of practices of cultivation
of agriculture crop. It is imperative

Vindi - Grain container in Saloos village of Vidisha District in Madhya Pradesh

04,/03/2015

to document the traditional
knowledge of crop cultivation and
establish a correlation that the
climate change has its effect on
shifting/deviation of agriculture
activities. In India, the traditional
agriculturists have established
practice based linkages with
astrological events for deciding
various agricultural activities.
Climate change and climate
variability as a phenomenon is
affecting all land based activities
including agriculture. The current
scientific exploration in to climate
change has immense evidences and
research expressions. This study
aims to document the peoples'
utlity perspective (practical
knowledge) and develop a
language for communication that
accommodates the age-old
traditional crop cultivation
practices in consonance with
cosmic happenings. The attempt
would also be made to record the
crop farming practice and strive to
develop scientific base to
understand the effects of climate
change on agriculture.

Limitations of the study

The research projects fairly touched
on the fundamental premises of
crop cultivation activities that
formed the basis for evolving crop
cultivation practices of present
form. The tools and techniques for
crop cultivation may change with

the advancement of technology but
the development of crop
cultivation techniques and
traditional practices would remain
sacrosanct. It seems that the erratic
rainfall and temperature variations
disturbed the farmers confidence
for undertaking the crop
cultivation particularly from the
last five years. The best practices or
the crop cultivation practices in
consonance with the nature has
disturbed drastically. The
traditional farming practices are
sinking day by day. itis high time to
restore the confidence of the
farmers and practice the age-old
tradition for crop farming would
not only stable the agriculture but
also contribute in reducing the
climate change impacts. The
traditional practices need to be
tested in filed condition to describe
the best package of practice of crop
cultivation.

The establishment of climate
variability and climate change
requires series of data particularly
the meteorological data. The
meteorological data were sought
from the India Meteorology
Department (IMD), Pune from the
year 1974 to 2014. The
meteorological data supplied by
the IMD, Pune for the districts of
Madhya Pradesh in phased
manner. There were some data
gaps for some of the districts and
raingauge stations of Madhya
Pradesh. The analysis for the
districts were undertaken where
the data supplied by the IMD were
in consistent.
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