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Prof. H.S. Srivastava Foundation for Science and Society, Lucknow
(www.phssfoundation.org)

Announcement of Sixth PHSS Foundation Awards for Year 2022-23

Professor H.S. Srivastava Foundation for Science and Society, Lucknow has established the Five PHSS Foundation Awards in
2012 to honour outstanding achievers in different fields, who have created a high impact on science and society by their distinct
contributions in the respective fields.

The perspective awardees nominated by a distinguished personality along with and consent of the nominee will be selected on the
recommendation of a selection committee constituted by the executive committee of the Foundation. These awards are biennial,
hence given once in two years.

Nominations are invited for following awards for the duration 2022-2023.

PHSS Foundation Life Time Achievement Award: A Citation, Life Membership of the Society, a Medal and a cheque of Rs
50,000 will be conferred as a token of recognition and honor to the awardee.

PHSS Foundation Awardf or Social Contribution: A Citation, Life Membership of the Society, a Medal and a cheque of Rs
25,000 will be conferred as a token of recognition and honor to the awardee.

PHSS Foundation Award for Science Communication: A Citation, Life Membership of the Society, a Medal and a cheque of
Rs 20,000 will be conferred as a token of recognition to the awardee.

PHSS Foundation Woman Leadership Award A Citation, Life Membership of the Society, a Medal and a chequksf
20,000 will be conferred as a token of recognition and honor to the awardee.

PHSS Foundation Young Scientist Awards

(a) Physical Sciences and Engineering: A Citation, Life Membership of the Society, a Medal and a cheque of Rs 15,000 will
be conferred as a token of recognition to the awardee.

(b) Life Sciences, Environmental Sciences and Agricultural Sciences: A Citation, Life Membership of the Society, a Medal
and a cheque of Rs 15,000 will be conferred as a token of recognition to the awardee.

Age limit and eligibility (as on 31 March 2023) for the Awards

Awards can be given to a person of Indian nationality, a person of Indian origin and an overseas citizen of India. However, it is
desired that the major work have been done in India

1. The award mentioned at SI. No. 01 will be given to an outstanding achiever in any field of science, technology, engineering,
agriculture, environment or science policy and management etc. The nomination form may be supported with original, high
quality, impact creating research contributions, publications, patents, transfer of technology, contributions in science policy and
planning, etc. Age: 60 years and above.

The award mentioned at SI. No. 02 would be given for an outstanding social work undertaken in backward, tribal or rural areas
or similar deprived pockets in towns, cities and metros pertaining to improve life status of people, developing educational
framework, agricultural innovations and networking, small scale cottage industries, water conservation, massive enhancement
of the green cover and biodiversity, environmental management, poverty alleviation, health management or rural sanitation, etc.
The quality impact on life of large number of people will be the key criteria. No Age bar.

The award mentioned at SI. No. 03 would be given for the outstanding work in the field of science journalism, science writing or
science communication in any mode in any language. The impact of contribution on dissemination of science artegg
number of people will be the key criteria. No Age bar.

The award mentioned at SI. No. 04 would be given to an women for her outstanding contribution in research in any field of
knowledge or an action oriented leadership for sustainable development of a deprived region or community. No Age bar.

The award mentioned at SI. No. 05 would be given to two young scientists for outstanding research contributions one each in
the following fields.

(i) Physical sciences and engineering

(i) Life sciences, Environmental s ciences and Agricultural sciences.

Age bar: Maximum 35 years.

Note: Those who have been nominated for any Award within the last 03 years will be eligible unless the completion of three years
after their nomination. They are invited to submit their updates, if any for consideration of the Selection committee once again for the
same Award.

Nomination procedure

The Vice Chancellor of Universities, Dean of Faculties, Director of Institutes, Principal of the Higher Education Institutions,
Professors, Head of Departments/Division, Principal Scientists or equivalent, Senior Government Officers, President/Chairpersons,
Secretaries and Directors of Non-Government Organizations and the Professional Societies, etc. can nominate a suitable person for
any award, which should reach to office of the Society before 31 January 2023. The nomination form for Awards can be
downloaded from the Society’s website: www.phssfoundation.org or can be obtained from us. A summary of highlights of major
achievements to be circulated among selection committee members (in 250 words) is to be provided by e-mail to us separately.
Award nomination form along with copy of the supporting documents should be posted in print copy on the address given below.

Prof. Rana Pratap Singh, General Secretary, Prof. H.S. Srivastava Foundation for Science and Society, Office No. 04, 1st Floor,
Eldeco Express Plaza, Uttarathia Rae Bareli Road, Lucknow 226 025, UP, India. e-mail: phssoffice@gmail.com.
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Changing Needs of Agriculture and Food Security

After the completion of a decade of
independence in India, the old
natural farming which were in
practice since long were replaced by
the hybrid seeds, artificial irrigation
and synthetic chemical based high
external input agronomic
managements under the brand name
of “Green Revolution”. Due to the
scientific, innovations and high
resource inputs in the 'Green
Revolution' package, the yield of
crops like paddy, wheat, maize etc
increased unexpectedly. A network
of dams, canals and tube wells was
laid down for irrigation. The
production and marketing of hybrid
seeds, chemical fertilizers,
pesticides and other agrochemicals,
agro-tools like tractors, rotavators,
harvesters etc. spurred. The
establishments of new network of
the multinational companies and
associated local trading setups
created new market economy in
agriculture sector. It is believed that
India, not only became self-
sufficient in food grains, also
became an exporter and food
provider to the other countries in
their needs. The availability of food
grains is a key factor for the
popularity of the governments
through free ration to poor families
and mid tern meal in schools. As a
result of the 'Green Revolution',
along with the governments and the
public, government officials and
employees as well as large number
of businessmen associated with the
procurement, storage and
distribution of the food grains have
also got benefited on a large scale in
many ways. People got employment
from the national, state and local

level networks of the agricultural
colleges, universities, research
institutes and multiple government
departments opened across the
country.

Things change with the
function of time and action. People,
situations and influences change the
ongoing impacts and new needs
arise. Now gradually the celebration
of'Green Revolution' is diminishing
throughout the world. Despite the
increase in yield of food crops, the
income of small and medium scale
farmers has not increased due to the
increase in cost of cultivation, and
losses due to the uncertainty of
weather patterns and natural
calamities. The deteriated soil
quality in agro-ecosystem
fragmentation of the crop field in
small land holdings and high
increase in the prices of agricultural
inputs the agrarian economy is in a
bad shape. The new generation of
villagers is running away from the
agriculture and trying to get
livelihood elsewhere.

Due to the need of intensive
labor and lack of consistent net
regular income, the younger
generation of farmers considered
urban wages to be more preferable
than the farming and there is an
uninterrupted migration of the
youth from the villages to cities,
affecting the social and cultural set
ups of both the cities and the
villages. The toxicity of
agrochemicals to water, land, air
and food is on the rise. Water is also
decreasing in the womb of the land
and in the water sources located on
the surface of the earth. The melting
of glaciers due to global warming is

depleting the protected water
sources stored on the ridges, which
were protected from ancient times
on the mountain tops. As the heat
increases, the evaporation of water
will also increase, the water
requirement of people, animals and
crops will be higher than ever
before.

Due to the decrease in animal
husbandry and lack of addition of
organic manures the carbon is being
reduced in the fields, and
agrochemicals and salts are
increasing in the soil. The natural
fertility of the soil is decreasing day
by day due to the decrease in the
number and types of soil bacteria
and soil fungi beneficial for the
agriculture. As a result, the natural
biological and ecological systems
inside the soil is getting disturbed
and fragmented. The biodiversity
and numbers of insects, that help the
crops in pollination and bio-control
of the pests and pathogens are also
continuously decreasing, and in
their place pathogenic
microorganisms, viruses and insects
tolerant changing to climatic
condition agro that destroy crops are
increasing. The incidence of
damage to crops by wild animals
such as stray animals, calfs and
nilgai etc. has increased due to the
declining animal husbandry, loss of
local forest ridges and increased
incidences of the natural disasters
resulted from the impacts of climate
change e.g., abrupt changes in
rainfall and weather cycles. It is no
longer a matter of secrecy that the
'Green Revolution', popularly
considered as a festival for the last
six decades, or so has posed many



hazards to the contemporary food
security in the country and the
world.

Some people, some
institutions and some governments
are now again talking about natural
farming keeping in mind the food
security and environmental
rejuvenation, but the huge
population of industrialists, traders,
government officials and
mainstream agricultural scientists
who have been the beneficiary of the
'Green Revolution' are not
convinced as yet and considering it
as an impractical act and a threat to
the global food security. The
Farmers have been suffering for
economic betterment since long and
are yet sufferers in multiple ways
avoid new initiatives. We can notice
indeed that the whole philosophy
and science of our green revolution
agricultural system have been
created under the supervision of the
multinational companies and
developed countries in the era of
economic reforms. No matter how
much damage has been done to the
small farmers and the agro-
ecosystems, only the profit of
certain type of institutional,
business and governance
machineries have been secured.
Despite the announcements of big
offices, it is still difficult to say how
long natural or ecological farming
systems will be able to come in the
policy and practice at large scale. It
seems that the crisis of food security
and environmental management is
going to continue longer in spite of
many new efforts by the United
Nations and Some NGOs beyond
along with the governance systems.

Many misconceptions and
confusions have been in air about
the natural farming systems by the
beneficiaries of 'Green Revolution'
whose networks and powers are
immense. For example, that it will
reduce the yield of agricultural
products, forever. Labor cost will
increase in agriculture and due to
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higher wages and shortage of
agricultural laborers, the cost of
production will increase, etc. Even
the immediate economic crisis of
countries like Sri Lanka has created
an army to promote the chemical
agriculture by linking that crisis
with the organic farming systems.

To address these doubts there
is a need for continuous official and
academic discussions on natural
farming techniques, possible
innovations and new policies,
effective frameworks and new
action plans. It is true that
mechanization is less in organic and
natural farming systems, but efforts
towards its success include solar or
bio-fuel based small semi-
mechanized machines for plowing,
sowing, irrigation, harvesting,
threshing etc. There is also immense
potential for innovation, production
and trade of non toxic, diverse and
fresh food items. Microorganisms
and insects that increase the yield of
crops are abundant in nature.
Variety of possibilities are awaiting
to produce and market them in the
form of the commercial agro-input
products. Anew chain of large green
industries supplemented with the
local rural or peri-urban small-scale
industries have immense potential
to create new kind of jobs for
skilled, semi-skilled and unskilled
urban and rural youth. By adopting
this, new small scale and cottage
industries will be formed in the rural
areas for the selection of climate
resilient seeds and planting material
for the diverse agro-climatic
conditions and then captivation
related inputs. Water is required in
large quantities for irrigation of
crops in the agricultural sector.
Since the underground and surface
water bodies are depleting and
getting polluted, new types of
irrigation methods and tools with
low water requirements are needed
for the irrigation of crops and hence
many new possibilities of the new
industries for production and

marketing of cheap, local and
innovative equipments for
increasing water and nutrient use
efficiency will arise from the natural
farming. The non-toxic and
diversified organic and naturally
grown agricultural products will
require new small scale individual
and cooperative companies of
entrepreneurs according to the
emerging demands for the sorting,
packing, processing and marketing
of such products. Animal husbandry
and milk production will be in
increasing demand. The agro-
ecosystems will be restored by the
reduction in the toxicity of land,
water and air and it will improve the
agricultural environment in a
sustainable manner which will
subsequently increase the crop yield
with low external inputs. Our
agriculture and food security will
become sustainable again with a
new dimension of connecting with
employment and nature. There is a
need to make sincere efforts and
adopt scientific methods for the
development of natural and
ecological methods for farming. By
assessing its success and failure
with scientific philosophy and
methods, by nurturing natural
farming with new innovative
techniques, a new type of scientific
farming method can be developed,
which is inclusive, nature
compatible, sustainable and socially
and economically progressive.
Further, a due analysis of the
successes and failures of the new
agricultural policies and actionable
changes in these methods can keep
evolving. This requires independent
and accountable mechanisms of
action by scientists, government
and the people at large.
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FOREST FIRES: A DEEP CONCERN OF EXTANT ERA

U Bhavay Khatri, Prof. Rajesh Dhankhar

Introduction:

“The Year World Caught Fire”
is the report published by WWF in
December 1997, which has
captured the attention of world
environmentalist towards the
escalating challenge of 'Forest
Fires'. In year 1997-98, the forest
fires created the large havoc and
results in a big ecological crisis.
Since then, the problem has been
continually rising. The forests are a
prime natural resource and act as
natural sink for carbon emission.
But 'Forest Fires' are not only
destroying these resources but also
emitting large amount of carbon into
atmosphere in form of smoke which
contain cocktail of many pollutants
such as — hydrocarbons, soot
particles, nitrogen oxides and
benzene [1]. Thereby, these forest
fires have double negative impact
on the global ecological balance. A
study by European Commission's
Global Vegetation Monitoring Unit
revealed that forest fires in severe
fire years may contribute up to
nearly 40% of the greenhouse
emission [2]. However, causes as
well as solutions of the forest fires
are complex. There are strong
evidences that these fires are firmly
associated with the climatic and
anthropogenic factors [3,4]. The
combination of El Nifio-induced
drought conditions, high winds,
deforestation and people burning
land as a clearance tool could be
included in some the main causes of
widespread fires in a particular

region. Besides, it scems that
temperature is also an important
influencer of the wildfires, as
observed in Canada and Alaska
where higher temperature are
ascribed to the greater burnt area
—5,6]. The ecological, economical
and health related effect of fires
cannot be known with accuracy,
these can only be estimated.
Additionally, the damage and pain
inflicted to flora and fauna during
these fires can never be expressed
and the social impact on the tribal
and rural community cannot be
neglected. The time of action to
control this devastation is also
limited as the forests affected by
fires become more susceptible to
second and subsequent fires which
will dramatically increase the
impact. Hence, some strong steps
are highly recommended and are the
need of hour in present scenario.

This article reviews the effect
of forest fires that occurred
throughout the world in last five
years with emphasis on the situation
in India. It is summarised that forest
fires are found to be increasing in
few past years and this increase is
most probably associated with the
increase in average temperature of
the region. A brief description on the
behaviour of forest fire is also
explained. The principal causes of
these fires are illustrated along with
the impacts on economic,
ecological and social aspects of
world population. The
precautionary measures that will

help to reduce the incidents of fires
are also briefed.

The Forest Fire:

Fire is the oldest tool used by
the humans for their needs but
rampant fire also has been an
environmental horror for past
hundreds years. Fire is enigmatic —
it destroys flora, fauna and
biodiversity, leading to ecological
imbalance. On the other hand it is
extremely beneficial for forest
regeneration and replenishment of
nutrients. It is probably the cheapest
and highly efficient way to clear the
land and vegetation. The burning
behaviour of fire is attributed to the
combustion process in which fuel is
oxidised via highly exothermic
process. In combustion process, the
solid hydrocarbon fuel is first
volatilised by pyrolysis and then
oxidised with oxygen to give oxides
of carbon, nitrogen and sulphur
along with unburnt carbon particles
as smoke [7]. Likewise, during a
forest fire, the forest fuel, which isin
solid phase, is initially converted
into volatile compounds and this
process is termed as pyrolysis which
is an endothermic process.
Subsequently, the volatile
compounds are burnt or oxidised to
produce heat, light and energy in
addition to lot of smoke. In case of
forest fire two types of combustion
processes has been identified —
Flaming combustion and
smoldering combustion —79].
Flaming combustion is the process
of burning with the formation of
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flame but in smoldering no flame is
produced (Fig. 1). The two
processes differ in the rate of
pyrolysis occurring over the surface
of fuel. Heat evolved during
combustion process is transferred to
the tree which results in damage of
its root, bole and crown. All the
forest fires affects the vegetation
via heat transfer which occurs
through conduction or convection
or radiation [10]. Fire has been and
will continue to remain a significant
component in portraying the forest
ecosystem worldwide, as some
ecosystems require forest fire for
their regeneration whereas others
are severely destroyed by it. The
correlation amongst humans, fire
and forests is a complicated one and
has been the concern of
innumerable reviews and reports.
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fires has been discussed in various
studies. It is estimated by Ahmad et
al that >90% forest fires are caused
by human activities, deliberately or
solely due to inadvertence or just by
accident [11]. Additionally, dry
season with elevated temperature,
strong winds and low humidity,
further augment and spread the fires
over large areas in uncontrollable
manner. Fires may be sparked
naturally, most commonly by
lightning, or by human activity like
unextinguished smoking materials,
faulty electrical equipment,
overheating automobiles, or arson.
Anthropogenic activities are of
keen concern which involves
deforestation and cleaning of land
by burning. The other instances of
such activities are collection of non-

timber forest produce (NTFP) by

Fig. 1 Steps and types of combustion process in forest fuels.

Causes and Impacts:

Fire activity is intensely
affected by four factors — climate,
availability of fuels, igniting
sources and human activities. The
causes of forest fire are not well
defined however the influence of
climate change on the severity of

igniting the leaves lying on the
forest floor as it facilitates the
collectors to collect the NTFP,
increasing the production of Tendu
leaves, to keep the wild animals
away, sometimes smugglers start
the fire to hide the illicit stock of
felling and sometimes due to rivalry
with forest staff.

Climatic factors are dynamical,
caused by the changes of orbital
parameters of earth, solar output and
environmental constitution. In
recent years, increased emission of
greenhouse gases- carbon dioxide,
methane etc. in the atmosphere due
to human activities, has led to
continuous warming of our climate
(IPCC 2001). This warming or
increased temperature is capable of
exhibiting an immediate and intense
influence on fire frequency and
intensity in the forest zone. Gillett et
al. in 2004, have indicated that in last
4 decades, the noted rise in burnt area
in Canada is the consequence of
human-related climate influenced
activities [12]. There is substantial
evidence that forest fires increase in
number and size consequent to their
relation between global climate
variations and the climate
phenomenon called EI Nifio
(Spanish meaning 'little child'). The
frequency and intensity of El Nifio
could be increasing, which indicates
that the world might faces more
warmer and more violent weather
leading to more forest fires {13,14]
The impacts of El Nifio are perceived
throughout the world, as it is
accountable for the changes in the
trade winds, air pressure and
precipitation patterns. El Nifio
specifically affects the tropics by the
way of decline in rainfall around the
western tropical Pacific and Central
& northern South America.

Forest fires not only cause forest
degradation but also have vast
extending destructive ecological,
economic and social impacts. Fires
cause loss of biodiversity, loss of
habitats of wildlife and extinction of
various species of plants and
animals. Since forests are an
influential natural resource, so their
burning results in loss of CO, sink
resource, loss of oxygen resource
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Fig 2. Fire in forests of Uttarakhand and Chhattisgarh

and loss of valuable timber. The
forest fires affect the life of many
tribal and rural people whose
livelihoods are directly dependant
on the collection of NTFP and
timber products especially in India
where most of the population
belongs to rural area. Additionally,
the smoke produced from fires
pushes lots of pollutants into the
atmosphere which influences the
lives in many indirect ways such as
— ozone depletion, health issues,
warming the atmosphere etc. Also,
the time of action to check this
devastation is confined as the
forests affected by fires become
more susceptible to second and
subsequent fires which will
dramatically increase the impact.
Thus, to protect this unique planet
and its diversity, some swift and
substantial steps are required.

Global devastation caused:

A study published in “Frontier
science news” claims that nearly
one third of the forest loss globally,
between 2001 and 2019 was due to
the fires [15]. Global increase in
temperature and more dry
conditions over the past decades

give rise to continuous increase in
burnt or damaged area due to forest
fires. In
past few |
years, |
amazon, |
which is
the largest |
rain forest, §
has been M
experienci [#
ng more %
severe dry
and hot
climate
attributed [
to the
increased

hectares land, destroyed more than
3000 buildings and killed 34 people
including 4 fire-fighters along with 3
billion animals (Fig. 3). Australia
had lost 50 animal and 60 plant
species in the past two centuries
through wild bush fires, while an
approximately 2,000 species of flora
and fauna, woodlands, forests and
wetlands, are at risk of extinction.
Likewise, average burnt area due to
these fires has tripled in past decades
in U.S. In 2022, 38,046 wildfires
have burned 5,571,855 acres of land
in the United States. These figures
are the maximum for area burned-to-
date in the past 10 years. Europe has
already witnessed a record
destruction due to fires in 2022. In
July, 2022 fire hit many countries in
Europe: Portugal, Spain, France,

Fig 3: Devastation and severity of fire in

“Black Summer” of Australia.

fires in this

region. Satellites in September
recorded 32,017 hotspots in 2020, a
61% rise from the same month in
2019. A data from Brazilian
Government's INPE (National
institute of Space Research)
suggests that number of fires in
amazon in 2020 has increased up to
10 times in comparison to 2014.
Australia observed “Black
Summer” in the year 2019-2020
(the historic wild fire year), when
fire burnt more than 11 million

Greece. The possible accountability
has been given to warm and hot
climate prevailing in the present
Europe. Data from EFFIS shows that
till 23rd July, 2022, more than
515,000 hectares of land had been
burned across Europe. This is
claimed to be nearly four times the
average recorded since 2006, and is
twice the previous record observed
during this time. Fig. 4 shows the
total burnt areas in major countries
ofworld in last 5 years.
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2(July end)

EUMEDS

Fig. 4 Comparison of total burnt area of 2017 — 22 for Canada,
Australia, USA and EUMEDS countries

India: With 63.7 million ha of
forest cover, India is one of the
richest areas for biodiversity in the
world. The Forest Survey of India
(FSI) data on forest fire, attributes
around 50% of the forest areas as
fire prone[16]. Most frequent forest
fires occur in between February and
May in India indicating the direct
link of dry climate and fires. Due to
forest fires, India loses Rsl,176
crore annually, as per a report,
Strengthening Forest Fire
Management in India, jointly
prepared by the Ministry of
Environment, Forest and Climate
change (MoEFCC) and the World
Bank. A study by the Council on
Energy, Environment and Water
(CEEW) claimed that wildfire
incidents and total area burned have

increased by tenfold between 2000
and 2019. There were 3,082 forest
fires across states in year 2000,
while the number went up to almost
30,947 in 2019. This manifold
increase is associated with the
increase in average temperature
which is affirmed by the report of
IMD (Indian Metrological
Department) suggesting the 2011 —
2021 decade as the warmest decade
on record. According to FSI, a total
of 381 forest fires have been
reported in India by the March end,
2022. The recent incident at Sariska
forest reserve was the fourth forest
fire in that week. Earlier, forest fires
would take place during the summer
months, i.e. between May and June.
But now due to climate change,
many forest fire incidents are being

=\
Fig 5. Sariska Tiger reserve, Rajasthan, before (a) and after (b) the fire accident

reported during spring, between
March and May which indicate that
the duration of forest fires is now
nearly six months which was earlier
supposed to be three or four months
only. The recent fire at Rajasthan's
Sariska Tiger Reserve was also
considered to have been unseasonal,
with high temperatures exacerbating
the spread of the fire (Fig. 5).

Comparison of the number of
fires with that of average
temperature in India in last decade
(2012 — 2021) is portrayed in Fig 6
and Table 1. The data communicates
that the year of higher average
temperature reported higher number
of forest fires which implies the
effect of climate and global warming
on the increasing incidents of forest
fires.Thus it can be summarised that
havoc created by fires is continually
increasing in the entire world and it is
directly or indirectly related to the
global warming and its impacts.
Table 1 demonstrates that the
maximum temperature is recorded in
the year of maximum forest fires.
This observation further upholds the
dependency between climate change
and forest fires. The devastation
caused by these fires is alarming for
the biodiversity and ecological
balance. So we all have to take small
and substantial steps to minimise the
carbon emission, to decrease the
global warming, to lower the
temperature and hence, to protect our
biologically diverse ecosystem from
these catastrophic fires. Few steps
that have to be taken well in time are
as follows[16]:

|+ Identifying and outlining every

fire susceptible areas and
analysing the data-base of wild
fire destruction.

» Fire Danger Rating System and
Fire Forecasting System should be
installed.

 All the precautionary steps are to



be taken prior to the
commencement of fire season.

» People and workers should be
frequently instructed for
prevention and control of forest
fires

 Attempts should be put to create
common cognizance contrary to
the harmful consequences of
forest fires

* Successful and strict
implementation of legal
provisions for fire prevention and
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control.
Summary:

This article gives a follow up of
damage caused by the wild fires
around the few selected countries of
world and in India. Forest fires can
be either flaming or smoldering
type depending on the way of
combustion it followed. The forest
fuel first volatilises by pyrolysis
and then caught fires by the
exothermic process of combustion.
The causes of these fires could be

Table 1: Number of fires and average temperature of India in
the decade of 2012 —2021.

S.No. | Year | *Number of fires | ** Average temperature (°C)
1. |2012 40528 24.77
2. 2013 25061 24.65
3. 2014 26797 24.79
4. |2015 22465 2491
5. [2016 33664 25.27
6. |2017 35888 25.16
7. | 2018 37059 25.05
8. 12019 29547 24.95
9. 2020 22447 24.80
10. | 2021 52785 25.01

*based on FSI report, **based on tradingeconomics.com

Fig 6: Comparison of the number of fires with that of average temperature in
India in last decade (2012 —2021)

natural as well as anthropogenic. The
fires result in considerable
ecological, economical and social
losses. The presented data unlocked
the continual triggering effect of
fires in the recent years which is
linked to enhanced dry and hot
conditions and subsequently related
to global warming of atmosphere.
Some substantial and significant
steps have to be taken up to protect
our biodiversity from getting extinct
due to these fires.
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Fight to Hunger Initiatives
Rectification of Hunger by 2022

O R. S. Sengar', Rajani’, Surya Pratap Singh® and Varsha Rani'

The shooting population growth,
rising energy costs, doubts about the
adequacy of agricultural resource
base. Disproportionate share of
available food by the well to do,
lagging behind a new agricultural
knowledge and unfavorable
weather conditions, natural
calamities, etc. have given rise to
pessimism about the ability of the
earth to feed its people. Actually,
hunger is not new; it is as old as
history. The average food
production in developing countries
has crept upwards though it is not
ahead of population growth. There
is a greater scope for increasing food
production in the developing
countries; the yield per hectare in
some of them is less than half of
what it is in developed countries.
The discoveries in agriculture are
not lagging behind. International
research has resulted in the
production of high yielding
varieties of cereals and horticultural
crops for meeting the world food
supply in some of the agricultural
research institutes technological
breakthroughs have occurred in
fields, such as discoveries in
biotechnology, GM foods, textured
vegetable proteins, use of
biofertilizers, nitrogen fixation for
non-leguminous crops. Salt tolerant
crops, multiple cropping system,
improvedphotosynthesis and
Computerized agriculture. Now

foods can be obtained in future from
non- conventional sources such as
single cell protein of high quality by
use of yeasts, algae and fungi. With
the theme "A Millennium Free from
Hunger". World Food Day 2002
invoked both a vision and a
challenge. The vision wasto liveina
world where everyone has enough
to eat. The challenge was to make
the vision a reality liberating nearly
840 million people from chronic
hunger and the fear of starvation.
This problem still remains this
debilitating condition robs people
especially children of physical.
Health, the potential for prosperity
and finally hope for a better future.
About 20 per cent of the people in
the developing world struggle to
survive on diets that do not provide
the basic energy they need to be
active and productive. If nation has
to be prosperous and peaceful,
the population of the country should
live without hunger. Not only
lack of carbohydrates as source of
energy but micronutrient
deficiencies also affect children's
physical and mental growth.

Man needs adequate food which
consists of wide range of nutrients
for growth, development and to lead
an active and healthy life. The
nutrients include protein, fat,
carbohydrate, vitamins and
minerals. Which are present in the
food we eat daily among the poor

particularly. there are serious
deficiencies in the diets of our
population such a Protein energy
malnutrition (PEM) among
preschool children, (ii) Vitamin A
deficiency among children (ii) Iron
deficiency anemia in all food as a
basic humanright, an increased food
availability that is far in excess of
increased population, an extensive
growth in household income, and a
pervasive safety net of emergency
assistance, entitlements, and special
need programs. Thus ending hunger
is both a deeply desired outcome
and an extraordinary challenge
entailing any additional cost
adequate attention should be given
to increase agricultural production
by latest technique using high
quality seed material and rural
development in health, hygiene and
nutrition.

There are at least five major
requirements:

* A worldwide acceptance and
implementation of food as a basic
human right.

 Arapidly growing food supply

* Adequate household income

* Regional and international
systems to provide for famine
prevention, emergency
assistance, and special needs

* An ability to cope with surprise,
by achieving resilience and
flexibility (famine prevention).
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Causes of hunger

Five things that contribute to
most of the world's hunger are listed
below:

* Poverty

» Armed Conflict

» Environmental overload
 Discrimination

» Lack of clout i.e. People who do
not have power to protect their
own interest are hungry. The
burden of this condition falls
most acutely on children, women
and elderly people

Effects of hunger

In the long run, the effects of
chronic hunger are as devastating to
communities. Regions and
countries as is famine. Effects of
chronic hunger includes

 High infant-mortality rates

e Vulnerability of common
illnesses

e Increasedrisk of infection
* Impediments to development

* Impediments to economic
growth

Faces of hunger

All of us have experienced short
term hunger or hunger pangs, but
for more than a billion people or
about a sixth of the world's
population chronic hunger and
nutrient deficiencies is an ever-
present part of daily life. For them,
hunger means a dietary intake that
does not provide the kind and
quantity of food that is needed for
growth and activity and the
maintenance of good health. As
biologically-defined in this way,
hunger comes in many disguises,
four of which serve as indices of
hunger in compiling global
estimates. Four faces of hunger
are:-

Starvation, the near absence of
dietary intake suffered in the course
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of famines. Under nutrition, this is
the chronic or seasonal absence of
needed food proteins and caloric
energy.

There is also the hidden hunger
of Micronutrient deficiencies, of
which three dominate such as
dietary shortages ofiron, iodine and
vitaminA.

There are Nutrient-depleting
diseases, in which dietary intake
may not be absorbed or is wasted by
fever of parasites that are carried in
the body.

As described in these four ways
hunger, as used here, encompasses
not only a shortage of food, but also
the lack of food of adequate
nutritional quality.

Future strategies

» Action should be taken to prevent
the conversion of a high share of
our food into nonfood products,
which sometimes is used because
of fuel scarcity, and to develop
food from non-traditional
sources

* Food is a more basic need of a
man. Than shelter and clothing
Scientific and technological
improvements will help to meet
the food needs of the future.
There is a strong need that dietary
promotion programmers' should
be carried out through
establishing nutritional garden
kitchen garden programmers in
schools to educate children to
fight against malnutrition by

cultivating crops rich in vital
nutrients that may combat protein
energy malnutrition (PEM).

 There should be highest priority to
on-farm optimal utilization.
Preservation and processing of
inexpensive and indigenous
nutritional protective food
resources to improve nutritional
status of our population. Such
types of efforts will go a long way
in overcoming the micronutrient
deficiency without entailing any
additional cost.

* Adequate attention should be
given to increase agricultural
production by latest technique
using high quality seed material
and rural development in health,
hygiene and nutrition.

Thus it should be possible to have
sufficient food for future generation
we make honest effort and
investment to develop and distribute
new agricultural knowledge and
reduce the rate of growth of
population number. An alliance with
the developing countries for
achieving a common goal to fight
against hunger should be our
national agenda and one of the
priorities for national economic and
social advancement. In India women
are great force contributing to
agricultural production and thereby
playing a crucial role in the activities
such as livestock production, agro
forestry, fishing and horticultural
production. By and large, they have
remained as silent workers or
invisible hands in these processes
However, if educated for nutritional
importance of fruits and vegetables
in their diet, rural women and youths
can make a significant contribution
in rural development and thereby
enhancing the gross national
productivity. If educated properly
regarding the recommended dietary
allowances for their family, they can
help to fight against hunger by
effectively participating in several



specialized trades in horticulture
gardens, post harvest loss
management, value addition in
processed products rich in.
functional components, their
packaging and storage at farm level.

To alleviate the lasting solution
to chronic hunger efforts must
address root causes, be sustainable
(that is, programs must pay for
themselves), and programmers'
must be implemented by local
people for the long-term by
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implementing nutritional and
health educational program.
Women, children, and the sick have
special needs for additional food,
and programs to meet such needs
are required in even wealthy
countries (IA). Groups particularly
among women, children and
pregnant women (iv) iodine
deficiency endemic goiter (v) B-
complex deficiency. These
deficiencies, if untreated or not
prevented may lead to many
disabilities the primary cause of

malnutrition is inadequate and tautly
diets. The nutrition scenario in the
country among the poor is not very
encouraging Above mentioned five
major nutritional deficiencies occur
widely among poor due to nationally
inadequate diet, some time
aggravated by infection etc.

Initiate to end India hunger

» Improving agriculture to boost
incomes. The extreme poor often
rely on farming for their
livelihoods.
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Omics Intervention in Crop Improvement: An Overview

O Varsha Rani', Rajesh Singh™ and Dinesh Yadav"

In the past few
decades, plant
biologists have
witnessed the
most rapid
expansion of
information in
science. Research
in plant science
has been reshaped
by the discovery
and development
of various 'omics'
technologies.
Scientists/breeder
s around the globe
recognize that '-
omics' can
significantly
contribute to crop
improvement by
expediting the
breeding
approaches for the development of
appropriate varieties. The omics
technologies have been
substantially applied for the
identification and characterization
of genes related to agronomically
desired traits in several crops whose
genome sequences have been
deciphered. Further, using these
tools of omics, genome-wide
identification of transcription
factors and other regulatory
sequences influencing the
adaptability of crops under stress
conditions have been deciphered.
These omics provide new insights

Fig: 1: Omics intervention in crop improvement

into plant mechanisms and spawn
entirely new scientific fields. The
integrated approach using different
omics could be utilized for the
development of improved crop
varieties as depicted in Fig.1.

TYPES OF OMICS

The science of omics is
substantially expanding with the
emergence of several sub-branches
concerned with comprehensive
studies at different levels like gene,
protein, metabolite, etc. The term
“Omics” reflects the scale level of
totality and encompasses the

inclusion of all the components for a
level like genomics means a study
related to entire genes present in a
genome. The main sub-branches of
omics where relevant tools for
analysis have been developed are
genomics, transcriptomics, and
proteomics targeting entire genes,
RNA populations, and proteins of an
organism respectively. In recent
years several new omics are
emerging in crop improvement
namely metabolomics, ionomics,
and phonemics. A list of different
omics used in crop improvement is
highlighted in Table 1.
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Table 1: Major sub-branches of omics relevant for crop improvement.

Type of Omics Description and significance

The study of genomics is concerned with all aspects of genes and the genome,
including structure, function, evolution, mapping, epigenomics, mutagenomics, and
genome editing. An important function of genomics is identifying and elucidating
genetic variations, which could be utilized by crop breeders to develop improved
varieties.

A. Genomics

Plant biologists use structural genomics to identify traits of interest by mapping the
physical and genetic characteristics of plants. Sequence polymorphism and
chromosomal organization are components of structural genomics. Various markers
like RFLP ( Restriction Fragment Length Polymorphism), RAPD (Randomly
Amplified Polymorphic DNA), VNTR (Variable Number of Tandem Repeats), SNP
(Single Nucleotide Polymorphism), and SSR (Simple Sequence repeats) are used in
this genomics to construct a genomic map. On the other hand, QTL (Quantitative
Trait Loci) mapping and GWAS (Genome-wide association studies) are also
practiced by plant biologists in this area. Various crops like rice, maize, and soybean
were discovered for their drought resistance loci by using the GWAS technique. In
sunflowers, by the application of the GWAS technique breeder can able to know how
the oil content of sunflowers is affected by multiple abiotic stress.

1. Structural genomics

Functional genomics sheds light on how genes regulate a trait's expression and
provides insight into the role of genes in regulating this trait. CRISPR/Cas9 system
and TALEN (Transcription Activator-Like Effector Nuclease) are two methods
primarily used in the functional genomics approach. Using these methods,
researchers know how genes play their role in disease resistance, stress tolerance, and
productivity of crops like rice, maize, wheat, barley, soybean, and sorghum.

2. Functional genomics

This phenomenon occurred when epigenetic changes were made to the genome
through histone modifications, DNA methylation, or microRNA methylation. SAGE
(Serial Analysis of Gene Expression), HRM (High Resolution Melt), TILLING
(Targeted Induced Local Lesions in Genomes), and microarray analysis are some
techniques that are exercised in this omics. By using the concept of TILLING, we can
detect mutation in numerous crops like wheat and rice.

3. Epigenomics

The omics related to the mutational event due to which genetic modification occurred
in the mutant are termed mutagenomics. This is a recently emerged omics technique

that mainly focuses on mutation in crops (Muthamilarasan etal. 2019).

4. Mutagenomics

Pangenomics refers to comparing the core genome shared by all individuals with the
combination of a dispensable genome that is part of the core genome. This approach
of omics is recently added to practice by crop scientists to focus on pangenome in a
crop.

5. Pangenomics

The complete set of RNA produced in a cell or tissue of an organism's genome is
referred to as transcriptome, and the omics that deal with transcriptome are termed as
transcriptomic. This helps us to know how gene expression are being influenced by
various transcription factor in response to abiotic stress (viz. drought, osmotic, heat).
It enables researchers to determine the function of a gene basically by observing
differences in their expression in vitro. Initially, a transcriptomic study was practiced
by using a traditional method of cDNAs-AFLP and PCR approach, but due to a lack
in resolution quality, other robust techniques which give RNA and digital gene
expression profiles were discovered.

B. Transcriptomics
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C. Proteomics

The technique of omics that deals with the profiling of expressed protein in any
organism are called proteomics. It is also of 4 types: structural proteomics, functional
proteomics, sequence proteomics, and expression proteomics. Proteomics can be
analyzed by a different method. Conventional proteomics can be analyzed through
chromatographic, two-dimensional differential gel electrophoresis, whereas
selective protein analysis can be performed by western blotting and ELISA (Enzyme-
Linked Immunosorbent Assay) However, structural proteomics ca be analyzed using
NMR (Nuclear Magnetic Resonance), X-ray diffraction, and electron microscopy
through computational and experimental approaches. Another proteomics which is
termed ass functional proteomics plays an important role in the defense system of
crops. Numerous varieties of rice cultivars that are sensitive and tolerant toward
drought are identified based on comprehensive proteomics study.

D. Metabolomics

Generally, metabolites are the expressed gene's end product, resulting in the cells'
biochemical phenotypic character. The entire set of metabolites produced in plants
via both anabolic and catabolic pathways is termed a metabolome and the
comprehensive study of these metabolomes is termed metabolomics. As we know,
in-plant system, two types of metabolites are produced. Plant cells use primary
metabolites for their growth and development; on the other hand, they do not use
secondary metabolites for their growth, so these metabolites play a crucial role in
response to environmental stress. Thus, environmental metabolomics can be used to
investigate how plants respond to abiotic stresses through the changes in their
metabolites. Various analytical techniques, like thin layer chromatography, mass
spectrometry, nuclear magnetic resonance, direct infusion mass spectrometry etc.,
are in practice for quantitatively estimating plant metabolites.

E. Ionomics

The plant cell contains both organic as well as inorganic components. The sum of
total mineral nutrients and trace elements is inorganic cell components, which is also
termed an ionome and its study is referred as ionomics. By analyzing the elemental
composition of an organism, ionomics determine whether environmental factors,
physiological stimuli, or gene modifications have triggered changes in mineral
composition. Or it can analyze the ionome's response to physiological and
environmental stress by examining the functions of genes and gene networks. For an
instance maize seed ionome analysis has revealed differential gene expression which
generally enhances mycorrhizal symbiotic interactions and altered growth
phenotypes despite phosphate deficiency. Ionomics can be conducted by using
various tools like ICP-MS/ OES (Inductively Coupled Plasma-Mass/Optical
Emission Spectroscopy), NAA (Neutron Activation Analysis), and X-ray
crystallography.

F. Phenomics

This category of omics deals with phenotypic data of an organism. In simple terms,
we can state that phenomics deals with the interaction of any organism by
considering three parameters (genotype-phenotype and environment), i.e., GPE
interaction. Thus, under both biotic and abiotic stress, phenomics plays an important
role in the evaluation of phenotypic parameters in the crops. As an example, digital
imaging techniques have been used to model boron toxicity under abiotic stress on
wheat and barley populations and to track their response to biotic stress
(Schnurbusch et al. 2010). Similar techniques have also been used in barley crops to
detect and quantify the symptoms of diseases caused by pathogens.
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OMICS INTERVENTION:
RICEASAN EXAMPLE

In this article, an attempt has
been made to highlight the
application of each omics technique
for crop improvement with special
reference to rice and elucidate how
it could be beneficial for the
breeders. Rice (Oryza sativa) is
represented bv two significant
subspecies. viz. japonica (sticky
short-grained rice) and indica (non-
sticky long-grained rice). Globally
rice is reported as the most
consumable cereal whose entire
genome has been sequenced (Goff
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et al. 2002; Yu et al. 2002). As the
temperature rises, rice productivity
is at risk, and therefore improving
rice production is a crucial
component of global food security.
Using novel omics technologies,
we have now been able to identify
the regulatory pathways involved in
rice growth and productivity during
optimal or stressful growth
conditions and systemic analysis of
the mechanisms behind these
processes. In recent decades, a
systematic genomic and
transcriptomic study has uncovered
hundreds of desirable genes and

QTLs related to yield and stress
tolerance. But advances in
sequencing techniques give a
landmark development for multi-
omics, which helps identify genes,
proteins, and metabolites associated
with a trait. Numerous cereals like
wheat, rice, barley, millet, and maize
have been studied with multi-omics
approaches based on high
throughput technologies that shed
light on growth, senescence, yield,
and biotic and abiotic stress. A
comprehensive utilization of
different omics tools for rice
improvement is depicted in Table-2.

Technique of Omics Improved rice Improvement
variety
Genomics Pusa Basmati High yielding variety with enriched aroma and taste, elongated kernel
(PB1121) with more than 4  -time expansion property after cooking, easily
digestible (Singh et al. 2018).
Pusa Basmati 1718 | Resistant to bacterial blight disease (Singh et al. 2018)
IR64 High-yielding variety with  resistance against Brown Planthopper
(BPH)
Proteomics CR Dhan 310, 311 Enriched by protein and zinc, respectively. Normally rice contains
6% of protein content, whereas this variety contains 10.5-11%
more protein. (Chattopadhyay 2019)
Transcriptomics Zhonghua 11, A nematode ( Meloidogyne graminicola) resistance variety (Liao et
al. 2021)
Sanyou No. 1 High yielding and climate resilience variety (Qian et al. 2021)
Metabolomics Dongnong423 Abiotic stress-resistant variety, developed by altering the metabolism
(DN3) and of amino acid and metabolic pathway of TCA cycle (Zeng et al.
Dongnong416 2021)
(DN6)
Golden Rice Enriched by pro -vitamin A, generated by manipulating phytoene
synthase and phytoene desaturase enzyme (Gayen et al. 2016)
Tonomics JRCI1(Oiran) These rice varieties are enhanced by high concentrations of essential
and elements like calcium, manganese, and magnesium. These variety are
WRC67(Phulba) also reported for their beneficial property in the prevention of cancer
(Chengming et al. 2022)
WRC26 (Jhona 2) Contain a high amount of Potassium and cesium with low toxicity.
and WRC30
(Anjana Dhan)
WRC11 It was improved with high Zn concentration and low Cd
(Jinguoyin) concentration in kernels.
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Mutagenomics HUR-36 (Malviya Produced by mutational breeding of mahsuri rice, HUR 36 (Malviya
Dhan 36) Dhan 36) is high yielding variety with early maturing properties and
resistant to neck &leaf blast disease, tolerant to dry climatic
conditions.
Phenomics Tainung-67 A local japonica variety with cold -tolerant property and not sensitive
(TNG67) toward photoperiodism mainly used to generate mutant lines. (Chern
et al. 2007).

Table-2: Rice improvement using different omics approaches

In recent years, there has been
tremendous change in earth's
climatic condition, and the global
population has become one of the
significant reasons for the reduction
of the production of grain from the
same land, which causes massive
pressure on food security. The
cereal crop rice, a globally
significant source of nutrition is
hampered by several abiotic stress
like drought, salinity, heat,
waterlogging, high metals, high
wind, and flooding in the field, thus
drastically influencing the overall
production. As plants have no
option for locomotion like animals,
they cannot escape from the stress
area. So they have only two choices:
die or develop some tolerance
mechanism. The wild
variety of rice has been
reported to be adapted to
abiotic stress and thus
constitute an important
resource for rice
improvement. However,
genetic selection
concerning better yields has
made rice varieties more
susceptible to diverse
abiotic stresses. So, to get
rid of these things at present,
researchers are trying to
widen the genetic makeup
of cultivated plants by
employing multi-omics
approaches. The outcome is
the development of a
climate-resilient variety of
rice that can able to sustain
the world from the risk of
global food security.

Drought is one of the significant
abiotic stress that restricts plants'
development by altering their
metabolic activity & functions. In
response to this, the plant develops
some cellular and molecular
mechanisms to overcome this
stress. The signaling and
differential molecular mechanism
should be activated to establish
drought-tolerant rice varieties.
Hence, in simple terms, we can
quote that to develop a drought
tolerance variety, two steps must be
followed. First is stress sensing or
signaling, and another is the
activation of stress responses in
plants, which includes all three
mechanisms: physiological,
molecular, and biochemical.

to drowg bt

Drought leads to oxidative stress by
causing the cell membrane to rupture
due to a surplus of reactive oxygen
species (ROS). It also stimulates
numerous signaling pathways of
stress like (nitrogen-activated
protein kinase, ROS, Ca’’, and
hormone-mediated signals, peptide
mediated signal and hydraulic
signal). The stress signaling and
responses in rice are coordinated by
drought-induced transcription
factors and abscisic acid
concentration. Plants respond to this
drought-specific stress by
developing their roots, closing their
stomata, generating
photosynthetically active molecules,
producing various hormones, and
scavenging ROS (Fig2).

Fig 2: Schematic view of various signals perceived and
response of plants under drought stress



The productivity of rice can be
improved by functional
characterization and analysis of
trait-specific genes. Using the
genomics platform, one can get an
insight into most of the dominant
and recessive genes of various rice
varieties. In contrast, RNA
transcriptomic enables an
understanding of complex RNA
expression networks in rice, which
are necessary to track yields or
stress responses. A major
component of increasing rice
productivity is characterization and
analysis of genes that are essential to
agronomic traits. Over the past
several years, rice researchers have
employed high-throughput
technologies to gain a deeper
understanding of the mechanisms of
molecular pathways. Furthermore,
proteomics led to identifying major
proteins responsible for
improvement in rice, while
metabolomics revealed a valuable
picture of metabolites involved in
rice quality and yield improvement.
By integrating the data from omics
sciences, bioinformatics databases
obtain information about the factors
that improve the quality, quantity,
and stress resilience in rice. This
way, omics-generated datasets can
facilitate gene discovery and
functional characterization of rice
for crop improvement. In summary,
omics-driven research and state-of-
the art technologies have great
potential for improving yield and
reducing stress in cereals.

CONCLUSIONS

Technological innovations in
agriculture is an important support
for the breeders to achieve of global
food and nutritional security. The
increasing constraints in agriculture
due to limited cultivable lands,
increasing human population,
climate changes, limited genetic
resources and many more, needs
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comprehensive approach for
enhanced crop production.
Sequencing of crop genomes has
provided the basis for fishing out the
genes associated with desired
agronomic traits, and omics
approaches have resulted in
comprehensive analysis of crops at
different levels like genes, proteins,
metabolites, phenomes etc. The
tools for omics especially genomics,
proteomics and metabolomics are
extensively applied for different
crops while phenomics is still in
very early stage. The integration of
these omics' approaches can
expedite the development of
suitable crop varieties by the
breeders in the coming years.
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Mosquitoes hunt out humans by the specialized
odour-sensing receptors

O Bhavay Khatri', Prof. Rajesh Dhankhar*

At the point when any mosquito is
searching for a human to bite, they
smell a unique cocktail of our body's
odour which then stimulates the
receptors in the mosquitoes'
antenna. Researchers removed all
these receptors from mosquitoes in
an attempt to prevent mosquito from
biting us. However, even after
deleting all these odour-sensing
receptors from the genome of
mosquito, they still figure out a way
to huntus.

In most animals, each olfactory
neuron in the nose or antenna has a
single type of receptor on its surface
that binds to a small set of odour
producing chemicals. And all
olfactory neurons with that type of

receptor feed information into their
own area of the brain. Likewise, in
humans if any of the odorant
receptor is lost then all the neurons
with that receptor lost the ability to
smell. But this is not in case of
mosquitoes. The neurons in
mosquitoes' antennae have
immensely specialised receptors for
sniffing out nearby humans, even
those also who use chemicals to
conceal their body odour like
perfumes, deodorants etc. Margaret
Herre and coworkers at the
Rockefeller University in New York
City, studied the neurons in Aedes
Aegypti mosquitoes (pictured).
They concluded that many olfactory
neurons in mosquitoes have a

variety of surface receptors which
specialise them to detect a peculiar
odour, particularly those given off
by humans. Meg Younger, a
professor at Boston University,
found that in mosquitoes neurons
stimulated by the human odour are
also stimulated another type of
chemical that mosquitoes use to
look for humans. This is unusual,
because according to the existing
theories of smell, neurons which
encode human odour should not
detect any other chemical. These all
findings evidently suggest why it is
so hard to procure an efficient and
effective mosquito repellent.

Source courtesy: Nature 608, 650
(2022) doi: https://doi.org/10.
1038/d41586-022-02197-7

Heeralal Public School, Delhi-81, India

*Professor and Head, Department of Environment Sciences,
Maharshi Dayanand University, Rohtak, Haryana, India

rajeshdhankar. EVS@mdurohtak.ac.in
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Climatic change and its impact on human

(Immediate action needed to save next generation: IPCC report)

U Krishanu, R.S Sengar, Varsha Rani

The latest report from the
Interwoven-mental Panel on
Climate Change (IPCC) cautions
that humans and natural
ecosystems are now pushed
beyond their adaptation limits due
to climate change. India is highly
vulnerable and will need a
transformational climate action
that cuts across sectors and regions
to reduce substantial economic
losses and damage to lives and
biodiversity. A transformational
climate action would require
political will and administrative
implementation at all levels, from
panchayats to state and national
levels. We would need a collective
effort involving citizens,
institutions and infrastructural
redesign to reduce the risks from
extreme weather events like
flooding, cyclones, sea-level rise,
heat waves and droughts.

The IPCC report says that
vulnerability and inability to adapt
are more in regions where
unsustainable ocean and land use,
inequity and marginalization are
large. It says that up to 3.6 billion
people living in this context are
threatened. This is true for most of
South Asia, surrounded by rapidly
changing seas and mountains.

Immediate, integrated and
transformational climate action

while we cannot eliminate the
multiple risks that global warming
presents to ecosystems and
humans, the report explicitly
throws a ray of hope at us.
Immediate actions that limit global
warming to 1.5°C would
substantially reduce losses and
damages related to climate change
that would otherwise be disastrous
athigher warming levels.

The current report gives clear
indications of what we lack with
adaptation and how we can
advance towards reducing
multiple climate risks. First, many
adaptation measures now are
quick fixes and therefore reduce
long-term benefits. We need
transformational adaptation to
reduce the root causes of
vulnerability by shifting systems
away from unsustainable
trajectories. Second, adaptation
requires working across sectors
and regions at different levels.
Integrated, multi-sectoral
solutions that address climate risks
considering social inequities
increase the effectiveness of
adaptation.

Pushing the limits of adaptation

In many cases, soft limits of
human adaptation have been
reached due to lack of financial

support or adaptation measures.
For example, coastal villages of
India under imminent threats due
to cyclonic storm surges, flooding;
coastal erosion and depleting
fisheries are those communities
with low income. Hence the ability
to relocate depends on the political
and financial support of the local
government. In these cases, risks
can be reduced by addressing
financial, governance and policy
constraints for human adaptation.

For some ecosystems, hard
limits to adaptation have reached,
where any foreseeable measures in
the future will not help. For
example, many species, including
humans and food crops like rice
and wheat, have thermal limits to
survival. Increased heat waves,
droughts and floods are already
exceeding the tolerance thresholds
of plants and animals, driving
mass mortalities in trees and
corals. They have exposed
millions of people to acute food
and water insecurity, especially in
Africa, Asia, Central and South
America, on Small Islands, and the
Arctic.

Restoring degraded
ecosystems and conserving 30-
50% of the land, freshwater and
oceanic habitats, can help achieve
a sustainable future, but that
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requires adequate finance and
political support.

Political commitment

The IPCC writes in detail
about the requirement for political
commitment and mobilization of
adequate financial resources.
Climate change is still not a
critical factor determining the
electoral outcome in India.
However, India hosts the largest
population that is under threat on a
daily basis to rising cyclones,
floods, rising sea levels, heat
waves and droughts. It is high time
that climate change is a top
priority on electoral charts. India
needs climate change-aware
administrators and policymakers
at the panchayat, district, state and
national levels.

Collective action

Though climate change is
global, the impacts and adaptation
measures are local. For example,
impacts of climate change are
aggravated during floods and
landslides due to the way we
manage our hills, forests and
rivers. States might need to
strengthen and implement their
land-use policies. Political and
administrative will is a must if
India is working towards
sustained adaptation.

Tackling the different
challenges due to climate change
requires collective action-
governments, private sector and
communities should work
together to priorities risk
reduction. Local citizens can work
with panchayats, schools and
colleges, engineers and scientists
to assess the risks and monitor
weather events. Starting climate
action at schools is a good option,
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by equipping each school with
rain gauge and temperature-
humidity sensors. The cost will be
between Rs 1,000-7,000 per
school. If we can install solar
panels and rain-water harvesting
and recharging in these
institutions, that will be the next
step towards climate action and
mitigation - and will ensure energy
and water security too.

How far will climate change
impact Hi Malayan region and
itsriver systems?

More Chamoli-type (flash
floods tragedy of February 2021)
disasters are expected. Every
additional fraction of warming
raises the intensity and frequency
of extreme climatic conditions
such as heavy precipitation,
landslides and changing water
cycle in the Himalayan region,
impacting people, infrastructure
and economies. So, some areas
will have more significant risks
and limits to adaptation. In the
Indus River basin, which is
essentially a glacier-and snow-fed
system, irrigation will be affected,
leading to food insecurity risks.
Himalayan rivers also feed the
groundwater systems, and so
Indo-Gangetic plains where
groundwater use is prevalent will
be hugely affected.

The climate crisis worsens

The Intergovernmental Panel
on Climate T Change (IPCC)'s
report, Climate Change 2022:
Impacts, Adaptation and
Vulnerability, released on
Monday, is an unvarnished
account of the expanding footprint
of the climate crisis on the world.
At least 40% of the world's

population is "highly vulnerable",
the study finds. Mass mortality
events on land and ocean, first
climate-driven extinctions, loss of
hundreds of local species, death
and disease due to extreme heat are
some of the possibly irreversible
impacts of the climate crisis, the
report said. The extent and
magnitude of the impact is more
significant than previously
estimated, and the risks are
becoming challenging to manage
because of multiple hazards
coinciding. But there is hope: If the
temperature rise is kept below
15°C, it would reduce losses.

For Asia and India, the news is
grim. International trans-boundary
river basins could face severe water
scarcity by 2050. Ahmadabad has a
high risk from heat, and Mumbai
from floods and sea-level rise.
Continued warming will further
damage India's economy,
particularly if emissions are not
rapidly eliminated. Global
warming will also impact food
security and weaken soil health and
ecosystem services such as
pollination.

India has been facing the brunt
of the climate crisis for years now.
A 2021 study by the Council for
Energy, Environment, and Water
said that 75% of Indian districts,
including 95% of coastal ones, are
extreme climate-event hotspots.
While India has made bold
promises (net-zero by 2070, 500
GW renewable energy by 2030,
and setting up a coalition for
building disaster-resilient
infrastructure), the latest IPCC
report must push the Centre and
states to Increase the pace of
implementation and employ a
climate lens while designing large-



scale projects which can affect the
environment. While many states,
and a few districts, have
formulated climate action plans,
there needs to be greater synergy
among the national, state, and
district action plans. To achieve
this, many experts feel India needs
a separate climate crisis ministry.
For the West, the report is yet
another stern reminder that it has
failed to do its share to mitigate the
crisis and meet the longstanding
demands of developing countries
to pay for loss and damage,
increase funding for climate
adaptation and the pace of green
energy transition. As the report
states, there is a "narrow window
of opportunity to move towards a
climate resilient future. There's no
time to lose.

The Ganga, Indus, Amu Darya
and other river basins in Asia
could face severe weather. water
scarcity by 2050 due to climate
crisis and related impacts that act
as stress multipliers, the
Intergovernmental Panel on
Climate Change (IPCC) warned.

Among Asian cities,
Ahmadabad faces a high risk from
the so-called urban heat island
effect (urban centers seeing higher
temperatures compared to
surrounding areas) and Mumbai is
at high risk from floods and sea
level rise, the IPCC has said. It
adds that while Ahmadabad has
adopted some institutional
policies to adapt to these risks,
Mumbai hasn't.

Overall, South Asia is among
the most vulnerable regions in the
world when it comes to severe
climate impacts due to extreme
poverty and inequity, IPCC
underlined. The climate cri sis is
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already increasing vector and
water-borne diseases, under
nutrition, mental disorders and
allergic diseases in Asia by
increasing hazards such as heat
waves, flooding and drought, air
pollution. in combination with
higher expo sure and vulnerability,
IPCC's report titled "Climate
Change 2022: Impacts,
Adaptation and Vulnerability"
flagged.

In addition to all-cause
mortality, deaths related to
circulatory, respiratory, diabetic
and infectious disease, as well as
infant mortality is on the rise in
Asia with high temperatures. A
spike in heavy rain events and
temperature will increase the risk
of diarrheal diseases, dengue fever
and malaria. More frequent hot
days and intense heat-waves will
also increase heat-related deaths,
the Asia factsheet of the report
said.

"Extreme-heat puts additional
load on the circulatory system,
which has to do additional work to
cool the body via perspiration.
This may lead to dehydration and
increased metabolism. Excess
heat may be linked to increase or
exacerbation of complications of
diabetes due to dehydration and
increased metabolism. Infant
mortality will rise because
children are not able to control
their body temperature well," said
Dilip Malvankar, director, Indian
Institute of Public Health, Gujarat.

There has also been
biodiversity or habitat loss of
animals and plants due to the
climate crisis in some parts of
Asia. Future climate change
would cause greater biodiversity
and habitat loss, modeling studies

indicate. The risk of irreversible
loss of coral reefs, tidal marshes,
sea grass meadows, plankton
communities and other marine and
coastal ecosystems will increase.

Glacier lake outburst flood
(GLOF)-sudden release of water
from a lake fed by glacier melt -
will threaten local and downstream
communities in High Mountain
Asia.

Climate change caused loss to
infrastructure, disruption in
services and affected supply chains
in Asia and will increase risk to
infra structure further -- even as it
creates opportunities to invest in
climate-resilient infrastructure and
green jobs, the report said.
"Vulnerability is higher in locations
with poverty, governance
challenges and limited access to
basic services and resources,
violent conflict and high levels of
climate-sensitive livelihoods (eg:
smallholder farmers, pastoralists,
fishing com munities)," the
summary for policy makers of the
report said.

At 2 degree C or higher global
warming, food security risks due to
climate change will be more severe,
leading to malnutrition and micro-
nutrient deficiencies, concentrated
in Sub-Saharan Africa, South Asia,
Central and South America and
Small Islands.

"This report rightly puts a
spotlight on how vulnerability is
exacerbated by existing inequities
and factors like colonialism. Rich
countries must now do their fair
share and meet the long standing
demands from developing
countries to pay up for loss and
damage," said Harjeet Singh,
Senior Adviser, Climate Action
Network International.

(9]
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