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Editorial

The Crisis of Water Management in Rainy Season &

When the monsoon comes it brings
floods and water logging. Looking at
the linking of rivers as a diagnosis of
this crisis, we have forgotten that the
earth is not flat. Water naturally flows
from top to bottom, not towards top
from the bottom. By connecting the
rivers, the water of rivers will flow
from upward location to the downward
locations and not vice-versa. Hence the
water will not return to the higher
elevations in the rivers and it will be
solely dependent on the melting
glaciers. However, the water released
from the glacier melting or rainfall is
rapidly away through the big rivers of
the go surface and will create drought
on the upper region and flood in the
lower region before it will get a runoff
tosea.

There is a natural network of
rivers that spreads from top to bottom
and spreads water to diverse
destinations. Rivers flows to the sea,
but the tributaries associated with them
full fill the needs of the water to the
people, animals and other life forms by
spreading them in the plains. The
drains associated with the tributaries
also get adequate water for multiple
uses due to the flow of water towards
the downwards. Then the drainage
water is diverted into ponds and
accumulated and used for agriculture,
livestock and human settlements
throughout the year.

Two reasons have been clearly
identified as the main causes for the
flooding. First filling the rivers,
tributaries, drains and ponds with silts,
soil, or garbage and second, blockage
of natural drifts between the
tributaries, the drains and ponds
associated with the rivers due to
encroachments. These two reasons are
in discussion for many years. A large
part of governance, administration and

public have information about these
causes of the flood. So the question
arises that even though there were
seven decades of independence, why
did not it be considered and why there
was no concrete work in this direction?
Opening of the river channels is a
cheap and easy way in comparison to
connecting the rivers together.

While considering this, we have
to understand the philosophy of
development and the anti-
environmental concepts adopted by
the development authorities. Of
course, at the international level,
climate change and global warming as
well as adaptation of sustainable
development and green growth have
been considered seriously. The
governments at the national level
consider the environmental issues as a
hindrance to the fast development and
are used to seeing itas a formality.

Who encroaches the path of
tributaries, streams and ponds which
connect them to the rivers? Local
people and mafias related to the power
systems of the day. Due to various
reasons the planners and executors do
not want to tease the encroachers who
are influential people and close to the
governance, administration and
engineers; the executors who control
all kinds of executive manpower in the
systems of executive management.

To cope with the problems of the
country's development and flood-
drought management somebody will
have to bind in a cat's neck. So why not
the present government which loudly
talks about the crisis, popular and
corruption-free transparent system?
Actually, it is not too difficult to
remove these illegal encroachments.
Where it is indispensable, new
alternate routes can be made. With the

clearance of these natural channels and
cleaning the rivers, streams, canals and
cisterns the soil or silts that will come
out can be used to protect the siege of
villages, towns and cities.

In global climate change
negotiation meetings, we have the
commitment to increase the efficiency
of our carbon trading by enhancing the
green areas, especially the forest
covers. If it can be achieved we can
trade our carbon sinks with industrial
countries with the lesser forest cover.

It is a matter of fact that if our
land is not available to provide houses
and agricultural fields to burgeoning
population, where do the new forests
will be planted. We can use a large
amount of barren or empty land lying
beside the rivers, tributaries, drains
and ponds, which are neither used in
agriculture, nor in industries, nor in
residential areas. In these places,
multi-purpose forest with new
designer ecosystems can be set up,
where the designed forests, grasslands
with deep rooted grasses, parks,
designer tourists destinations, etc. can
be designed and developed with the
defined purpose at a relatively
affordable cost. This will improve the
efficiency of our carbon trading, get
biomass for biological energy, and
generate more income by producing
useful crops for the land owners.

Simultaneously, the risks of wild
animals being identified as new
trouble in agriculture and residential
areas will be reduced because they will
be able to get safe home and 'corridor'
for their stay and excursions.

Despite all, the cost of planting
and growing plants is still cheaper and
durable than other methods of

development. )
Q@i/\a 00 ot
Rana Pratap Singh
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Clean India Movement is a novel approach to upgrade the living status of India cities tows ad villages. However may challenges ad
problems are noticed which need urgent attention of all. The author point is view onit.
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Organic agriculture is very useful and a timely relevant intervention in the present agricultural crisis in the countries like India. It helps in
restoration of soil fertility ad safe agriculture with safe food security on affordable prices. The organic agriculture can sustain the crop
production for longer time ad ca help farmers to gain better
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The Government aims to double the income of farmers by 2022. Increasing per hectare productivity is the first requirement for doubling
farmers' income, for which we need to ensure timely availability of quality inputs, like seeds, fertilizers, pesticides, and power. Stress-
tolerant crop varieties, less-water-requiring crop establishment methods and resource-conserving technologies will help to cope up
climatic adversities and reduce yield losses. Disposal of farm-produce is the second most critical requirement. All out efforts are needed to
facilitate market access and ensure reasonable prices to farmers. If this is done, the farmers' income from farm might double, but it is not
sufficient to make him a happy man. More than 85% farmers are marginal and maximizing productivity can only ensure availability of
food for the family, but will not satisfy other family needs. Moreover, there are more family man-power available, than actually required to
mange a marginal land holding. Therefore it is suggested that some kind of arrangement be made in the village itself to employ 1 to 2
members for making additional earnings, besides restricting out-migration. This could be better achieved by establishing small scale
industries, like primary processing units, and creating self-employment opportunity in the rural areas.
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Gl | W@ Th AL} O FbdT | 32
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TEd: A i wfud gem
SHdl 1Al Bhal O AT & U
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T § S IR S B9 dTed S B
HRUT BT Bdferd 81 T | Tg JATET
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The culture is inner soul of a civilization. It defines the positive way of doing in a societal context. Many thinkers have given its
explanation in many ways. Dr. Pandey has explored the different ways of understanding the culture and brought the extract in his own way.

9—"Civilization is what we do and
culture is what we are-"  372ITd 89 ST

P Rd-arr 9 9war iR
HEPIT BT 31 Ho—HB FHS H o
TR |

THo To ¥ § R—wfe &1
faemeff gam| o9 AIA—EwHa B
ATed IMfe & IRYTIIST BT ofetd g+
RE! AT S8l ¥ Sl HB A ue—
IS BT YA HRaT X&dT | 39 faem
H S g Ag@yol Itk AMA e7Ts
dieday & faelRa 89 & Gifds
LT " | HETH(A BT I8 HAF W gfte
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e 1 1 Jeaar () F4t T8 ?

AP @ R &= @t
yget A eRfdg 7 Y &Y 2— "I
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Nitrogen: Joining up for a Cleaner Environment

3 Prof. N. Raghuram

This article is based on the few months ago published paper in Elsevier and have reviewed the quantitative assessment of nitrogen and its
sources, impacts, trends and future scenarios of reactive N in the Indian environment and shows the unprecedented opportunity for India
to lead the world in sustainable N management 2018, World Environment Day Dialogue Series, New Delhi. 04 June 2018.

Session Over views:

The first ever nitrogen session
hosted by the Indian government was
held at Vigyan Bhavan, New Delhi, on
June 4, 2018 on the theme “Nitrogen:
Joining up for a Cleaner
Environment”. It was a part of the
elaborate 5-day celebration of the
World Environment Day 2018 hosted
by the Ministry of Environment,
Forests and Climate Change,
Government of India. The
International dialogue series under the
Knowledge Coalition consisted of 11
workshops on a whole range of
thematic areas over 4 days (June 1-4),
including the nitrogen session. The
session was put together by the
government with inputs from the
International Nitrogen Initiative,
Indian Nitrogen Group, Sustainable
India Trust and the UN Environment's
India office, along with the Sustainable
India Finance Facility (SIFF).

The session was chaired and
coordinated by Prof Mark Sutton,
Centre for Ecology & Hydrology, UK
and Director, International Nitrogen
Management System (INMS). The
other panelists in the session were:
Prof. Nandula Raghuram, President,
Indian Nitrogen Group, Trustee of the
Sustainable India Trust and Dean,
School of Biotechnology, GGS
Indraprastha University (GGSIPU),
Pavan Sukhdev, President WWF
International, Vijay Kumar, Senior
Adpvisor to the Dept. of Agriculture and
Cooperation of the Govt. of Andhra
Pradesh and Head of its Zero Budget

Natural Farming Programme, Dr
Mohammad Khurshid, Director
General, South Asia Co-operative
Environment Programme (SACEP),
Urmi Goswami, Journalist at The
Economic Times, a English language
financial daily newspaper based in
New Delhi.

The two hundred-strong
international audience included
scientists, economists, bureaucrats,
environmentalists, representatives of
non-governmental organisations, civil
society and students, apart from UN
staff, the authors of the Indian Nitrogen
Assessment and partners of the Indo-
UK NEWS project and INMS, such as
Prof. YashAbrol, Tapan Adhya (KIIT,
Bhubaneswar), Himashu Pathak
(NRRI, Cuttack), Dr. Sanjoy
Bandyopadhyay and Dr. Niveta Jain
from IARI (New Delhi) and Sunila
Hooda (Ramlal Anand College, Delhi
University).

Prof Mark Sutton highlighted the
importance of reactive nitrogen
management along with air, water, soil,
plastics and waste management to meet
the goal of cleaner environment. As
fertilizer, reactive nitrogen is
extremely important for agriculture to
ensure food security, but unused
reactive N compounds pollute our
water and air, apart from worsening
climate change. He said that a mere
20% improvement in N use cfficiency
will save fertilizer worth around US
$23 billion/year globally, of which 3, 3
and 6 billion US $ would be saved by
India, the United States and China,

respectively. He underscored the
importance of nitrogen assessment at
the national, regional and global levels,
the UNEP Global Partnership on
Nutrient Management and the ongoing
UNEP-GEF project on International
Nitrogen Management System. Putting
the Indian government's hosting this
session into context, he said that India
is a global hotspot for ammonia
emissions apart from nitrous oxide and
NOx. They are worth 7 billion dollars
in terms of the direct cost of subsidy of
the unused fertilizer, whereas the direct
and indirect environmental costs could
go upto 12 billion dollars, if calculated
in terms of 'willingness to pay'
approach used for the European
Nitrogen Assessment.

Prof. Raghuram said that India is
one of the few countries in the world
that has carried out its own scientific
assessment of reactive nitrogen. Heac
knowledged the efforts of the scientists
of the Indian Nitrogen Group, who
worked for it without any funding. He
presented the key findings from the
recently published book on Indian
Nitrogen Assessment. He said that
agriculture is not only a victim of
climate change but also contributes to
it. Agriculture is the source of over
61% of all forms of reactive N from
Indian environment, followed by fuels
and sewage. Over 77% of the
agricultural N comes from synthetic N
fertilizer, and 70% of such fertilizer
usage goes into food grain production,
mainly rice and wheat. It is not widely
known that over the last 15 years,

President, Indian Nitrogen Group and Dean, School of Biotechnology, GGS Indraprastha University, Dwarka, New Delhi-78.
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nitrous oxide from unused fertilizers
has replaced methane from cattle as
the 2nd most important greenhouse
gas after CO,. He said that according
to the latestFAI data, fertilizer
consumption in India is tapering
off.The Indian govenrnment's recent
policy of mandating neem-coated urea
to be sold the only retail urea in India
and reducing the urea bag size by 10%,
clearly demonstrate the role and
impact of decisive policy
interventions, he said. Sewage,
residue burning and clean fuels should
also be the focus for sustainable N
management, he said.

Mr. Vijay Kumar, provided a
brief overview about Zero Budget
Natural Farming (ZBNF) adopted by
the Andhra Pradesh Government. He
said that it does not use any synthetic
fertilizers and other agrochemicals
and is based on the Japanese concept
of natural farming, Australian concept
of regenerative agriculture and
agroecology. Such methods have been
tried on a small scale in many places
over the years with some success in the
Indian state of Karnataka, but
officially adopted for the first time by
the state government of Andhra
Pradesh in South India. It involves the
development and use of bioinoculants
with dung, urine, etc. and spraying
them on the farm soil to stimulate
microbial growth for soil nitrogen
mobilization. Seeds are also coated
with microbial inoculants.So far
ZBNF has covered over 130,000
farmers and about 150,000 hectares of
land. The state government plans to
target 6 million farmers by 2025and
eventually cover the entire state. He
invited scientists to witness the
paradigm shift towards fertilizer-free
agriculture or continue working with
minor improvements in efficiencies.

Dr. Mohammad Khurshid
described the pivotal role of SACEP to
foster regional cooperation among
South Asian countries (SAARC) to
recognize and address the issue of
nutrient pollution in the South Asian
seas and aiding the South Asian

Nitrogen assessment under the
International Nitrogen Management
System. He emphasized the role of
SACEP in drafting and promoting
Nitrogen resolution in the UN
Environment assembly. He further
stated that a policy instrument on
reactive nitrogen management is
essential for every Government to
strike a balance between N fertilizers
for agricultural productivity and
adverse environmental impacts. To
achieve the goal of sustainable
development and to ensure food and
feed security, sustainable consumption
should be in line with the sustainable
production.

Urmi Goswami lamented that
nitrogen pollution has not received the
public attention it deserves, and that
society is unaware of its implications
unlike plastics pollution and air quality.
She advocated wider public
engagement to ensure greater
awareness and public acceptability to
the initiatives in N pollution
management. This also helps to
generate the willingness among the
policy makers to look at the solutions
required to tackle N pollution. This
requires more active participation from
NGOs, media and other civil society
stakeholders to bring the necessary
recognition and foster change at the
grassroots level.

Pawan Sukhdev dwelt on the
environmental economics and
methodological aspects of valuating
environmental costs. He argued that
the “willingness to pay” approach
works well when we understand that
different countries/populations may
differ in how they value their
environment and how much they can
afford to pay for it. He opined that
Indians would pay much less than
Europeans for environment and the
calculations will change accordingly.
He also talked about the externalities,
power of incumbency and 'not made in
here' (NMIH) approaches,which pose
challenges in environmental advocacy
and cause delays in formulating and

implementing policies.

The latter half of the 90 minutes
session was devoted for a free-
wheeling discussion in which the
audience participated actively. There
were comments and suggestions from
the audience regarding generating
wider public awareness with the help
of civil society and the media. It was
also felt that there is a need for
scientific understanding and
assessment/validation of ZBNF in
view of its scale of adoption and
impact.

The session concluded with the
following consensus:

1. More scientific evidence with
more recent data across sectors
and countries would help a better
understanding of the scale of the
impacts of nitrogen pollution, as
well as the impacts of policy
measures/interventions.

2. Scientific evidences should be
translated and disseminated in a
manner that the public can
understand and appreciate. The
Indian Nitrogen Group is
encouraged to work with civil
society to produce a summary of
the Indian Nitrogen Assessment
for broad consensus.

3. Zero Budget Natural Farming
(ZBNF) is fascinating from the
point of view of nitrogen.
However, it needs further
validation and testing for better
scientific understanding and
wider adoption.

4. There is a huge opportunity for
India and South-Asia to take the
lead in bringing the draft
Nitrogen Resolution to the UN
Environment Assembly.

A Twitter handle #nitrogen4
WED was opened exclusively for the
purpose of this session and some
photos and tweets were shared, along
with these and other posts at
#WED2018, @WED2018India and
@TowardsINMS.

The event was also reported in
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the following newsmedia:

1.

https://www.firstpost.com/
tech/news- analysis/experts-
participating-in-the-world-
environment-day-call-for-
global-initiative-to-tackle-
nitrogen-pollution-
4497595.html
http://www.thehindu.com/sci-
tech/energy-and-environment/
nitrogen-emissions-going-up-
study/article24090131.ece
https://www.thehindubusiness
line.com /news/science/experts-
call-for-global-initiative-to-
tackle-nitrogen-pollution/
article24088448.ece

Insights from the Indian
Nitrogen Assessment

1.

The Indian Nitrogen Assessment,
which was published by Elsevier
a few months ago, is the first ever
quantitative assessment of the
sources, impacts, trends and
future scenarios of reactive N in
the Indian environment and
shows the unprecedented
opportunity for India to lead the
world in sustainable N
management.

It is a voluntary work of the
Indian Nitrogen Group,
comprising of hundreds of
scientists from all relevant
disciplines, who took it upon
themselves to do this without
being asked or funded by the
Indian government or any
international agency to do it. This
is our way of promoting

environmental nationalism, a
progression from allother
versions of nationalism we have
seen so far, towards
Vasudaivakutumbakam.

I would like to acknowledge
Professors. Yash Abrol, Tapan
Adhya, Himanshu Pathak, R.
Ramesh, MK. Tewari, KK Vass,
Umesh Kulshreshtha and many
others for their leadership,
commitment and scientific
contributions in our endeavours.

What do we know from INA? We
know that Nitrous Oxide (N,O)
and NOx are growing faster than
human and livestock population,
while ammonia emissions are
slower, but together all reactive
N species are growing at
unsustainable rates.

Agriculture is not only adversely
affected by climate change, but
also contributes to climate
change. Agricultural soils
contributed to well over 70% of
N20O emissions from India in
2010, followed by wastewater
(12%), residential and
commercial activities (6%).

Nitrous oxide more than doubled
since 1970 in Indian agriculture,
while all GHGs grew only at
about 75%. Since 2002, N20
replaced methane as the 2nd

10.

11.

largest GHG from Indian
agriculture, while we still talk
only of carbon in climate change.

Chemical fertilizer (over 82% of
it is urea) accounts for over 77%
of all agricultural N,O emissions
in India, while manures, compost
etc. make up the rest. Most of the
fertilizers consumed (over 70%)
go into cereals production,
especially rice and wheat, which
accounts for most of the N,O
emissions from India. This
makes them the focus of NUE.

Nutrient recovery/recycling from
waste water for agriculture could
cut down N,O emissions from
sewage and wastewater by
upto40%.

Cattle and buffaloes account for
80%of the ammonia production,
though their annual growth rate is
1%, due to stable population.
India is globally the biggest
source of ammonia emission,
nearly double that of NOx
emissions. But at the current rate
of growth, NOx emissions will
exceed ammonia emissions and
touch 8.8 Mt by 2055.

The poultry industry, on the other
hand, with annual growth rate of
6% 1is excretes reactive N
compounds of 0.415 MT in 2016
that is anticipated to increase to
1.089 MT by 2030. There are also
major leakages of N from
aquaculture sector.

The non-agricultural emissions
of N,O and NOx are growing
many fold faster, with sewage
and fossil fuel burning leading
the trend (for power, transport
and industry) indicating that
arresting the growth of emissions
from these sectors may be as
important as reducing urea
consumption. Indian NOx
emissions grew at 52% between
1991-2001, but 69% between
2001-2011 and probably higher
thereafter. Annual NOx
emissions from coal, diesel and
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other fuel combustion sources are fertilizers, sewage etc., not only 15. Since the neem-coated urea
growing at 6.5% per year makes such water unfit for policy and 10% reduced bag size
currently, at par with GDP drinking, but also promotes algal of urea has been introduced by
growth. The introduction of growth and eventual the Indian government, there has
Euro-6 diesel and electric eutrophication,death of fish and been a deceleration in the urea
vehicles in India could reduce other ecosystem services and consumption and even slight
them. livelihoods. The ground water decline from peak levels.
12.  Crop residue burning contributes nitrate levels in many parts of Therefore, India may arrest the
over 240 Gg of NOx and about 7 India have exceeded the WHO growth of nitrous oxide from
Gg of N,O per year, while only safety limit for potable water. agriculture, will need major
particulate matter makes media Surface water is not far. focus on NOx and NHj
headlines. There are many more 14. India currently loses Nr worth emissions in future.
harmful emissions and loss of US$10 billion per year as 16. The Indian N assessment
most of the crop nutrientsand fertilizer value, but adding its empowers India to take timely
health impacts due to air costs to health, ecosystems, and domestic measures and shift its
pollution. climate could push the cost upto global posture from reactive
13.  Water pollution (ground/surface US$75 (38-151) billion per year environmental diplomacy to
water) with reactive N such as in 2015. Avoiding such costs proactive environmental
nitrate, nitrite, ammonium, urea need appropriate leadershipin a deglobalizing
etc., emerging from unused policies/technologies. world.
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A new approach to reach farmers through agroadvisory
services for better Orchard management

O Tarun Adak, PK Shukla,
AK Singh, Gundappa, Subhash Chandra

It has been realized over a couple of decades and in present times also that the behavior of weather is changing and the magnitude of such
change is more frequent both in positive or negative ways. The standing season's crops may be impacted by severe changes with the end
result of poor production and lower profitability of the farmers. Hence, it is concluded that weather conditions are directly responsible for
affecting productivity of crops. Adverse effects of weather calamities on crops can be minimized by doing agricultural operations
according to weather forecasts. In this direction, ICAR- Central Institute for Subtropical Horticulture, Rehmankhera, Lucknow has been
resuming real time weather agroadvisory on weekly basis through local news papers and website of the institute. Disease and insect pest
management measures along with pictorial aids for their identification at different critical phenological stages have been issued. This
information is expected to be beneficial to the farmer of Lucknow and adjoining areas as well as mango growers of the farmer residing in
similar climatic conditions in other parts of the country. The mango growers have also been getting the solutions of their specific problems
by sending related photographs on the institute's website and whatsapp of personal mobile numbers of Institute scientists. Real time pest
dynamics/pest load on fruit crops has been assessed through weekly observations of orchards in Lucknow and in other districts. While
preparing agroadvisory, all the phenological stages are also considered to predict the probable occurrence of pest and diseases and their

management.

Introduction

Climate change is a reality and
Inter-governmental Panel on Climate
Change (IPCC) has forecasted wide
dynamics in ambient temperature,
distribution of rainfall, extreme
weather behaviours across different
agroecological regions. It is predicted
that the fluctuating amount and
frequency of rainfall will hamper the
standing crop in Central India with
more showers on southern parts.
Heavy downpour in a single day
particularly unseasonal rainfall may
hamper phenological stages. Night
temperatures often impacts on

phenology of fruit crops and day
temperatures sometimes also becomes
its extreme peak thereby influencing
both vegetative as well as reproductive
phase. Normally, mango growth and
development cycles were significantly
influenced by the changes in
meteorological parameters. Abiotic
stresses like high temperature and dry
spell associated with high evaporation
losses and wind speed increases
profuse evapotranspiration in mango
plants, such environment if prevails at
fruit setting stage, may hamper the fruit
set process and with the end result of
fruit deformity. Occurrence of frost
destroys the newly established plants

3¢ ICAR-Central Institute for Subtropical Hortic%ﬂg” &

and also caused burn injuries in
inflorescences. Severe dry hot spells in
absences of any rainfall sometimes
triggers forced maturity with the
results of deteriorated fruit quality both
in terms of shape, size and nutritional
values. A number of biotic factors are
also either directly or indirectly affects
the quality fruit production.
Occurrence of insects and diseases is
obvious in every phase of growth and
development including postharvest life
and existing weather influences the
most. Hence, timely management of
biotic and abiotic factors is essentially
important from view point of better
orchard management and farmers

7
g% 4

am | Rghttoinfon

AGROADVISORY

25-Jan-2018eng

QAT ~D ST TR T
TEANEST, U, DTN, TET—226 101 (AT)

Dated: 17.01.2018




Ppale— tu foKku dh cgHk'kkbl 1f=dk

vd 5 131 tykb-fl rcj] 2018

profitability. The success of this
management module solely depends
on the prevailing weather conditions
and thus weather based agroadvisory
service has enormous role for timely
adoption of management strategies.
Thus, ICAR- Central Institute for
Subtropical Horticulture,
Rehmankhera, Lucknow has taken a
new initiative on agroadvisory
services on weekly basis based on
Indian Meteorological Department
(IMD) weather forecasting. Such
kinds of services are available both in
English and Hindi format in institute's
website (www.cish.res.in) for the
benefit of farmers.

Advisory for frost management
innew plantation

There are two types of frost. One
is radiation frosts which occurs on cold
nights when the air is clean and dry
(non-cloudy condition) and heat is lost

from earth surface into the atmosphere.
Other frost is advective frost, which
occurs when a mass of cold air
displaced a mass of warmer air at the
earth surface. Advective frost is
relatively uncommon. The symptoms
of frost injury causing ice crystals to
form in pant cells, making water
unavailable to the plant tissue and
disrupting the movement of fluids.
Frost damaged leaves or twigs
appeared water soaked, wither and turn
a dark brown or black. During the
months of December to January, night
temperatures often fall below
suboptimal value (zero and less than
zero degree). The meteorological
observatory at ICAR-CISH, Lucknow
recorded -1.0°C and -1.5°C on 12 and
13th January, 2017 and also -0.2°C to -
1.2°C on 9th and 10th January 2013.
Such subzero temperature adversely
affected apical portion of fruits along
with inflorescences and growing tips.

Even, during 2006, young
mango trees were severely affected
due to prevalence of very low
temperature (-0.5°C) on 9th January.
Frost injury during inflorescence
development reduced the number of
perfect flowers. Burn injuries were
also noticed in standing crops like
mango, papaya, litchi and guava.

Inflorescenceinjury

In order to protect, newly
established orchards upto the age of 5
years from chilling effect during peak
winters, plant should be thatched with
paddy straw or other locally available
cheap material and soil moisture
should be maintained to a proper level.
For conserving soil moisture for a
longer period during winter time,
mulching is advocated to farmers.
Keep trees well watered, manage the
irrigation carefully for moisture level
as even as possible.



http://www.cish.res.in

Ppale— tu foKku dh cgHk'kkbl 1f=dk

vd 5 131 tykb-fl rcj] 2018

Application of manures and
fertilizers and irrigations:

Application of manures and
fertilizers is recommended during
September to October months in the
mango orchards. Before fertilizer
application, tree basin should be made
free from weeds. Soil testing is needed
in order to have an idea about the
nutrient requirements. In case of newly
established orchards, farmer should
apply 5-10 kg well rotten FYM, 100 g
urea, 150 g SSPand 75 g MOP per plant
in one year old plantation. The doses
will increase in multiples of plant age
in years to be stabilized in 10 years. In
bearing orchards, farmers should apply
1000g N, 500g P and 1000 g K and 50-
100 kg well rotten FYM per tree in
basin at 2-3 m distance from the tree
trunk. The manures and fertilizers
should be involved in top soil by
shallow interculture and orchard may
be irrigated if soils do not have
sufficient moisture. Use of organic

manures has better influence on soil

moisture retention for longer period in
the root zone which increases the
availability of nutrient to the crop. In
bearing orchards, first irrigation should
be given at pea-marble size of fruits in
bearing orchards followed by second
irrigation after 15-20 days. Two foliar
applications of 0.5% borax / 0.2%
Solubor / 0.2% Folibor, 0.5% Sulphate
of Potash and 0.5% zinc sulphate first
at pea/marble size of fruits and second
after 20-25 days of the first one.

Fertilizer and irrigation
application

Agroadvisory for plant
protection measures:

The agroadvisory for the
management of insects and diseases
has been issued at weekly intervals to
enable farmers to save their crop well
in time by adopting suitable
management actions. The integrated
practices for the management of

mango mealy bug, hopper, thrips,
inflorescence midge, powdery mildew,
anthracnose, mango wilt and blossom
blight etc. were issued on weekly basis
for the benefit of mango growers.

Get higher price for mangoes
through pre-harvest bagging
of fruits

For the production of quality
mango fruits free from attack of fruit
fly, shoulder browning, bruises,
damage by birds and post-harvest
diseases like anthracnose, stem end rot
and black rot, the fruits should be
bagged a month prior to onset of
monsoon or harvest with brown paper
bags. This simple approach also
ensures uniform ripening of fruits after
harvest without any blemishes and
with attractive colour and appeal. The
shelf life of such fruits is also enhanced
by two to three days under ambient
conditions of storage. The paper bags
to be adopted for this purpose should
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be around 37.5 cm (length) x30.0 cm
(width) in size preferably with broader
base, so as to enclose fruit bunch
properly before securing its mouth by
tying with the help of sutli /thread.
Bagging, however, is not
recommended for varieties which
develop red colouration.

Precautions: Any adhesive which
contains flour or any other edible
material should not be used for making
of bags as it may invite microbial
growth in the vicinity.

Farmers, stakeholders and
planners are advised to visit Institute's
website for accessibility of weekly
based agroadvisory services uploaded

Daed 12.02. 2006
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both in Hindi as well as in English. In
the right hand side of website, an icon
of Agroadvisory is depicted. Click the
icon; you will get the required
agroadvisory date wise. Following are
the screen shots of the agroadvisory
website link (http://www.cish.res.in/
agro_advisory.php).

Visitor's footstep at our
website:

The website is being visited,
downloaded and consulted for
scientific purpose across the country as
well as on global basis. Yearly basis as
well as monthly visitor's count was
depicted graphically. The number of
visitors were counted and it was

astonishingly increasing (more than
thousands visitors over each months).
The agroadvisory link was visited by
3074 times by farmers/stakeholders/
planners/policy makers.

Addressing to Farmer's
queries 2015-16

Farmer's Helpline

Farmer's queries (218 Calls)
particularly related to availability of
grafted plants of fruits (31.65%),
insect management (24.31), disease
management (26.60%), physiological
disorders (10.55%), fertilizers &
nutrition deficiency (03.66%),
irrigation (02.29%) and related to
intercrops (0.91%) were attended and
provided their solution through
telephonic conversation on Kisan Call
Centre.

Face to Face Farmers
Counselling

About 15000 farmers and
extension functionaries from different
parts of India visited the Institute and
were counseled about their doubt those
they faced during their
implementations in the field.

Mobile phone and Whatsapp
services:

From different parts of country,
5000 mango growers and 4000 guava
growers contacted for queries. On the
basis of photographs of disease or
insect or nematodes symptoms
management practices were advised.
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Ways to help farmers discussed

PIONEER NEWS SERVICE M LUCKNOW

F armers’ Day celebrated in the city by
a private company witnessed the
participation of about 500 farmers
from different districts of UP. CISH
director Shailendra Rajan was the chief
guest at the function.

Rajan said that since Lucknow was
famous for mangoes, a technical session
was organised to showcase CSS§
‘Technologies and interaction with farm-
ers was held to create awareness about
new ways of fruit cultivation.

“Presentations were made on the

6:02 PM

' - Noloss of tree this year so
 farapplying theophynatemethy 35 to

50 gram every year as sujjested by
you

varieties developed by the institute.
Entomologist and pathologist from the
institute dealt with major diseases and
pests. Innovative ways for disease and
pest control were discussed by CISH sci-
entists Dr PK Shukla and Dr Gundappa.
Technologies, which can improve the
productivity as well as income of the
farmer, were stressed,” said Rajan. He
pointed out that grafted plants of
‘Shweta’ guava developed by CISH
where distributed to farmers for plant-
ing in kitchen garden.

“Guava has become an important
economic crop as well as its contribu-

2016-17

Farmer's Helpline

Farmer's queries (320 Calls)
particularly related to availability of
grafted plants of fruits (31.25%), insect
management (18.75), disease
management (12.18%), fruit drop
(05.93%), meadow orcharding of
guava (5.31), rejuvenation of mango
(4.68), plantation technology (4.006),
dose of fertilizers (5.31), fruit cracking
(1.56), harvesting of fruits (1.56),
ripening through ethereal (1.25), micro
nutrition (01.25%) and related to
irrigation, intercrops & fruit size
(2.18%) were attended and provided
their solution through telephonic
conversation on Kisan Call Centre.

tion towards vitamin C requirement and
dietary fibres has been well recognised,
he added.

Senior scientist from Indian
Institute of Sugarcane Research dis-
cussed about the mechanisation in
sugarcane cultivation.

Padma shree Kalimullah was also
felicitated on the occasion where he
described how mangoes were important
not only for body but for mental health
too. Dr Rajan advised farmers to con-
serve varieties so that the heritage,
which was on the verge of extinction,
could be saved with collective efforts.

Face to Face Farmers

Counselling

About 20,000 farmers from UP,
Gujarat, Chattisgarh, Bihar, Punjab,
MP, Maharashtra & Haryana visited
the Institute and they were counseled
about their doubt those they faced
during their implementations in the
field.

)
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Kisan gosthies for farmers

(e— Ik %j h

O j.kohj nfg;k

uk eu ihgj n;k gkx riu Bky Bkl vkA uA eu %j clkuk pkg sk vi.kk vkl ik ekj fy ;k

Hky XA et ifjokj Bkjk Heyh chg.k ek ThA UAA Xyr ckr i ckyh dk. ;k eu eku &kj fy sk
R Qj ch rckg %jckj fd 3k uk nifk o VPNKA UAA

chll cjl joh fel %j eiml %J riukrk VV x;k

[kyh [KA toku gA Ic fde TkN NV x;k

ej Ik u dk.kyV x;kcrim dili = 1okA uAA

0’0 0’0 0’0

vkt rd vutku Fkk €k mr Ic AN Bki fnjk
foUokl dj ;k fE i mu Njk dM el %ki fn;k
11 u yxk Nkd fn;k uk Be>;kcg iijkA uAA

fd I fjokt cuk; Egkji bUlku dh dnj jgh ugk
Bkjh ckr crim D; dj Be>k ejh fcuk dgh
d diAc ryd Igh VKA uk j.kehj dh fy [kkA eiAA

O o0 o
0‘0 0‘0 0‘0

O o0 o
0‘0 0‘0 0‘0

qd 3R] Ud Hoid, Iad <aTel fafdedn favafdener wd dhsi.ams. gde—124001, ERATON, $HE: beerdahiya@gmail.com

J



mailto:beerdahiya@gmail.com

PEIe—tu foKku dh cghkikb if=dlk vid 5 34 tyko-flricj] 2018

[ Waste Management

Phyto-management of Industrial Solid Waste Dumps Using Essential
Oil Bearing Plants

O Meenu Gautam, Madhoolika Agrawal and S. B. Agrawal*

A S Al & HReT gRRATR H 4 &7 U Feayp! & 9RI argali 3 U5 & g1 ¢ | gav, fg 7 g 98y & )
PR B oIy s IMYEH Th-ildh ST &, A AMaeId Tt TR Ul BT IUANT (BIgCIHToric) B qafaRer &l el & forg
R BRI, AT T 3R qaerii wU 3 AR 9fehaT & | IATaRad e 8k Uil &I Jgsf 3R SIea”i gIRT g STHRT 9

BNP Sh] Bdcl ITIIYP ol B IcdTe- b T B ST SITdT 2 | Blgei-orie fdbmed W A & i) yoR & Yifds, Iaaf~e
3R S SRAGE BT Hae T ST [T © | o, Tl IR Urf T SUANT IR o7 g el BT wrgcHoric Sreaford ol
P foTU 98¢ BRICHT B |

Due to anthropogenic activities a significant area of land has been contaminated with heavy metals worldwide. Although several
advanced techniques are available to combat the heavy metal pollution in soil, but phyto-management of metal contaminated soil by using
essential oil bearing plants is the most acceptable, cost effective and environmentally benign process to safeguard the environment.
Essential oil bearing plants are not being directly consumed by human and animals and therefore can be grown for the production of
essential oils with low risk of food chain contamination. It includes the management of all types of physical, chemical and biological
disturbances in soils. Therefore, phyto-management of industrial waste dumps or metal contaminated soil using essential oil bearing
plants is very beneficial for long-term benefits.

1. Introduction

Our planet is suffering from an
ever escalating rate of pollution. This
was not until the twentieth century that
mankind was seriously concerned
about pollution. But now pollution has
reached to such a significant level that
it is influencing all the ecological
compartments. Pollutions are of
various types including soil pollution,
air pollution, noise pollution and water
pollution. Apprehending on soil
pollution has increased in the recent
decades. Soil pollution by heavy
metals is a significant environmental
problem worldwide (Wang et al.,
2018). Téth et al. (2016) reported that
28.3% of total surface area of
European Union has been
contaminated with metals (As, Cd, Cr,
Cu, Hg, Pb, Zn, Sb, Co and Ni). The
prime sources of metal contamination
of soil are industrial, mining,
municipal, agricultural and other
processes. As per the statistics on waste
generation in India given by Pappu et
al. (2007), 960 million tons (MT) of
solid wastes are being generated
annually as by-products from the

aforementioned sources. Vegetation
grown on polluted soil is also
contaminated to varying degrees
(Tmadi et al., 2016). Human health is at
risk variably or invariably due to high
concentrations of pollutants found in
soil (Gautam et al., 2016). Therefore, it
is of paramount importance to search
better options to combat the soil
pollutants with the existing and
escalating problem.

2. Phyto-management of
industrial solid waste dumps

Although there are several
engineered techniques available to
manage huge quantity of industrial
solid waste dumps and/or large areas of
metal contaminated land, but these
options are still at their initial stages of
development. Conventional
mechanical or physico-chemical
treatments such as excavation, soil
washing, solidification/stabilization,
electro-kinetic remediation and soil
incineration also suffer from
limitations like cost ineffectiveness,
intensive labour requirement and
irreversible soil disturbances (Gautam
et al., 2017). Therefore, phyto-

management of such dumps or metal
contaminated soil by revegetation is
the most acceptable, cost effective and
environmentally benign process to
safeguard the environment. The goal of
reclamation by revegetation is usually
to develop a long term sustainable
management of residual dumps in
industrial areas. It includes the
management of all types of physical,
chemical and biological disturbances
in soils such as soil pH, fertility,
microbial community and various soil
nutrient cycles (Xue etal.,2016).

3. Use of essential oil bearing
plants for phyto-management

Researches have been carried out
using industrial solid wastes alone and
in combination with bio-wastes as soil
amendments to promote the growth
and yield of several crop plants viz.
Oryza sativa, Cajanus cajan, Triticum
aestivum, Hordeum vulgare, Brassica
campestris, B. juncea, Beta vulgaris
(Singh and Agrawal, 2010; Verma et
al., 2014). Despite the human health
risk, several researchers recommended
many edible crops for phyto-
management purposes (Gupta et al.,
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Fig. 1: An overview of expected benefits of utilizing essential oil bearing plants for phyto-management of industrial soil waste dumps

2013). But, utilization of crop plants
for phyto-management does not seem
to be an intelligent option because
heavy metals may enter into the food
chain through consumption by humans
and animals (Vamerali etal., 2010). On
contrary, essential oil bearing/aromatic
plants are not being consumed directly
by living being and provide better
option if it yields environmental and
societal benefits (Figure 1). These
characteristics make any species

useful for phyto-management include
fast-growth with capability to
accumulate large biomass, easier and
rapid propagation, profuse rooting
system, high metal accumulation
capacity, tolerance to harsh soil
condition and unpalatable by livestock
(Pandeyetal.,2015).

Studies have been carried out
which showed an increase in quantity
and quality of essential oil extracted
from sage, basil, dill, cham, coriander,

lemon balm and hyssop plants grown
in metal contaminated soil
(Zheljazkov et al. 2008). Aromatic
grasses like Cymbopogon martinii, C.
Sflexuosus, C. winterianus and Vetiveria
zizanioides are high value crops due to
their essential oil production. They
contain several valuable aromatic
chemical constituents which are used
in perfumery, pharmaceuticals,
cosmetics and aromatherapy as well as
toiletry products. Gautam and Agrawal
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(2017a) found 35-43% increase in
essential oil content (with citral
contributing approximately 70% of
total oil), extracted from C. citratus
grown in 5% (w/w) bauxite residue in
bio-waste amended soil as compared to
the control plants. Gautam and
Agrawal (2017b) also found a
significant increase in essential oil
content extracted from the roots of V.
zizanioides grown in soil treated with
bauxite residue (5% w/w). Both the
plants are drought resistant, which can
thrive successfully under extreme
alkaline and saline conditions and pose
ability to tolerate wide range of toxic
metals in the soil (Melato et al., 2016).
Gupta et al. (2013) also suggested the
use of aromatic plants rather than non-
aromatic edible crops for cultivation in
metal polluted land as sustainable and
environmental friendly technique.

4. Conclusions

Various studies clearly reveal
that essential oil bearing plants offer a
natural way for remediation and
management of industrial solid waste
dumps or metal contaminated soil with
multiple benefits from environmental
to societal without any risk of food
chain contamination. Phyto-manage-
ment offers long term sustainable
management of wastes which can
variably or invariably benefit and
protect the environment. Thus, all
industries should take advantage of this
strategy for the management of solid
wastes generated every year and left
unmanaged.
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Climate Change is a Serious Threat to India
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Heat waves in the country are
turning out to be particularly deadly
with over 4,620 recorded deaths
caused by the severe weather condition
in the last four years. Of that figure, a
whopping 4,246 people died in Andhra
Pradesh and Telangana alone.
According to the ministry of earth
sciences, in 2017, 1400 people died
whereas in 2016, nearly 1,600 people
died due to erratic weather conditions,
of which 557 casualties were to severe
heat wave. 2015 witnessed 2,081
deaths due to severe heat wave while
549 people died in 2014. In 2013, the
severe heat wave conditions killed
1,443 people, of which the unified
Andhra Pradesh state registered 1,393
casualties. The figures, however, are
larger across the country as causes
other than the direct reasons like heat
stroke and dehydration are seldom
accounted for. In the last sixty years,
such weather extremes have become
more common in the subcontinent and,
without urgent action to limit carbon
emissions, their impact on
communities will likely get worse. In
addition to these extremes, average
weather patterns are also changing
with each year turning out to be
warmer than the previous year and
monsoon rainfall patterns are getting
more and more erratic. Eight hundred
million South Asians to be exact or half

the region's population is at risk to see
their standards of living and incomes
decline as rising temperatures and
more erratic rainfalls will cut down
crop yields, make water more scare,
and push more people away from their
homes to seck safer places. It's urgent
to develop this understanding as most
countries in South Asia have already
passed their optimal temperature
tipping points, beyond which standards
of living and consumption are only
expected to drop irreversibly. To build
resilience, the report recommends that
South Asian countries better prioritize
their financial resources where they're
most needed and target the most
vulnerable individuals and families. It
is better that diversifying jobs beyond
agriculture, investing in education and
skills, and improving access to
electricity can ease the expected
decline in living standards caused by
long-term climate impacts. Such
actions, he argued, must be tailored to
address the specific climate impacts
and local conditions found in South
Asia's hotspots.

Severe Hot Spots in India

The World bank has released a
report on the “cost of climate change in
India” and identified hot spots in India.
Hotspots are not only places that
experience higher temperatures, but

also reflect the local population's
socio-economic capacity to cope with
the climatic changes, the World Bank
official said. As many as 148 million
Indians live in these severe hotspots
and the loss of living standards for a
number of them is as high as 12 per cent
in the carbon-intensive scenario.
Another 441 million Indians inhabit
moderate hotspots where the average
change in living standards is slated to
be 5.6 per cent. According to the report,
seven of the 10 severe hotspot districts
are in the Vidharbha region of
Maharashtra. The rest are in
Chhattisgarh and Madhya Pradesh. In
these severe hotspots, the GDP loss
could be as high as 9.8 per cent as
against the national average of 2.8 per
cent. The report estimated the overall
loss in national GDP in actual terms
could be $1,178 billion. Rising
temperatures and changing monsoon
rainfall patterns associated with
climate change could shave off 2.8 per
cent of India's GDP and depress the
living standards of nearly half its
population by 2050. The worst hit
would be people in 10 districts in
Central India (including some in the
impoverished Vidharbha region of
Maharashtra), which have been
identified as severe “hotspots”.
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Honors and Awards IEeku vkj 1jLdkj
1. 'Rajdev Singh Durdarshita Samman *3roraa Rig gRaRiar a= e
2" "Maulshree Devi Ganga Garavee Samman * Aresh <Y 797 TR A
3. "Vikram Singh Karmathata Puraskar * fa Rig SHsd 9=
4. Prithvipur Tejaswita Puraskar JeATR TTSTNET JREPR

5. Educational Fellowhip-Junior (5 students each year) Rrerr srEgfcd-wis (777 a7 g7 av)
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PHSS Foundation for Science and Society celebrated
World Environment Day

PHSS Foundation for Science and Society celebrated World Environment day-2018 on
5th June in Collaboration with Babasaheb Bhimrao Ambedkar (Cental) University,
Lucknow in Seminar Hall of School of Environmental Science, BBA University. Prof.
S.R. Singh, Ex-Vice Chancellor, Rajendra Agriculture University (Now Dr. Rajendra
Prasad Central Agricultural University), Pusa, Samastipur, Bihar was the Chief Guest.
Er Ramakant Arya, a senior expert in Water management was Keynote Speaker. Prof
D.P. Singh, a senior Professor at BBA University, Lucknow chaired the event.Many
students spoke on Emerging Challenges of Environmental Management and best three
were awarded the certificate and momentos (Rooted Plants). Ms Swati Sachdeva stood
first amongst them. Professor Rana Pratap Singh welcomed the guests and audience and
Prof S. K. Dwivedi, Dean, Environmental Science, BBA University delivered the vote of
thanks Dr. Jay Shakar Singh, Dr. Jiwan Sigh, Mr. Anchal Jain, Mr. Ranjeet Sharma, Mr.
Yogendra Pratap Singh, Ms Swati Sachdeva, Mr. Mahesh Kumar, Mr. Pradeep Kumar
etc. participated in the event.

World Environment Day

14\ ... yunc, 2018 (10:30 AM to 12:30 PM) 7000

Jointly Organized by

Department of Environmental Science,
Babasaheb Bhimrao Ambedkar University, Lucknow

Prof. H. S. Srivastava Foundation for Science & Society, Lucknow
(Www.phssfoundation.org)

Venue : Seminar Hall, First Floor, SES, Building, BBAU, Lucknow




I! Celebration of World Environment Day 5th June, 2018 !!

N ¢/  Society for Environment and Public Health (SEPH) & e
?}” Green Ambience (GA), Lucknow Ambience

Society for Environment and Public Health (SEPH)
Email : sephindia@gmail.com

Agenda of the SEPH
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