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Editor’s note
This issue of guide.net is dedicated to soil as this is the
International Year of Soil. Soil is an admixture of
different components such as minerals, organic matter,
liquid and gas. Role of soil as a modifier of atmosphere,
medium for agriculture and storage of water is so vital.
One striking observation in Kachchh even for a casual
visitor is the assorted nature of its soil. The salt encrusted
soils of Rann are vastly different from the water laden
soils of Mundra coastal belt and the nutrient enriched
soils of Nakhatrana farmlands. Of course, the
conservation of soil and its properties is so vital to
Kachchh that we often tend to underestimate its
importance. It is all the more significant given the
prevailing aridity and natural and human threats to soil.
Soil erosion and the resultant degradation of soil quality
is the major environmental issue in Kachchh next only to
water conservation. In fact both soil and water
conservation is so intricately related that both need to be
conserved simultaneously. Articles in this issue aptly
highlight this importance.
Editors: G. A. Thivakaran and Rachna Chandra
Graphics & Design: Dayesh Parmar
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Nearly 70% of the Indian population depends on
agriculture. The scenario of Indian agriculture has
changed drastically after first green revolution in
1960, the uses of agrochemicals increased to get
higher yields from agriculture products and pests in
the home, yards and gardens. These agrochemicals
are divided into two groups i) fertilizers and ii)
pesticides. Even though these synthetic chemicals are
discovered for betterment of the agricultural yield
and crop protection, their intensive usage led to
contamination of groundwater, air and soil as their
transformation products can be present at higher
levels in the environment. For instance, a major
portion of the applied fertilizer is lost from soil-plant
system by leaching, runoff, denitrification and
volatilization and pollutes the soil, water and air; the
vital resources of nature. High rates of nitrogen
fertilization can lead to soil acidification, a process
that results in toxic levels of aluminium and
manganese, reduced amounts of essential nutrients
and microbial activities. Acidification occurs when
These synthetic chemicals are known to have direct
and indirect impact on soil.
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Pesticides have various characteristics which
determine their action, persistence and mobility in
soil. The physico-chemical characteristics of
pesticides, which include hydrophobicity and
resistance to degradation, make these chemicals
ultimately to accumulate in soils and sediments.
Organochlorine Pesticides (OCP) have affinity for
particulate matter and thus remain in soil and
sediments for long due to their long half-life times.
OCP include the group of pesticides such as DDT,

ammonium in certain nitrogen fertilizers undergoes
nitrification to form nitrate, and then the nitrate
leaches into the soil. Ammonium based fertilizers can
also contribute directly to acidification in the absence
of nitrate leaching which results in less fertility in soil.
Studies have revealed that many fertilizers,
phosphatic fertilizers in particular, contain varying
amounts of trace elements, which sometimes lead to
acute toxicity in soil and agricultural products. The
main issues concerning these potentially harmful
elements are their accumulation in soil and possibility
of the long-term effects on crops.
Indian pesticide industry is the fourth largest in the
world. India is the largest producer of pesticides in
Asia and ranks 12th in the world for the use of
pesticides with an annual production of 90,000
tonnes (Govt. of India, 2007). Since the mid-1900s,
farmers have increasingly used chemical pesticides to
limit crop losses from pests, diseases, and weed
competition. According to the ministry of chemicals
and petrochemicals the consumption of insecticide is
65% followed by herbicide (16%), fungicides (15%)
and
others
(04%).
heptachlor, aldrin, dieldrin, endrin, lindane,
endosulfan, and their metabolites. These compounds
have been added to the Stockholm Convention list
(Stockholm Convention 2001) as high toxic agents.
OCPs actually used in agriculture and livestock
activities have an impact on the public health via
chronic exposure to the population. They are known
for high residence time in soil, expressed in term of
their half-life period. The half-life of the pesticides
range between 06 months (aldrin) and 30 years
(DDT).For Example, DDT (1,1,1-trichloro-2,2-bis(pchlorophenyl)ethane) and its principal metabolites,
DDE
(1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene)
and
DDD
(1,1-dichloro-2,2-bis(p-chlorophenyl)
ethane) are widespread environmental contaminants.
It has half life time of 02-30 years. Since 1996, DDT
was banned as an agricultural pesticide due to its
persistent nature, however, permitted to use up to
10,000 tonnes per year, under the Stockholm
Convention, until an alternative is found to combat
vector borne diseases. Many recent studies have
recorded metabolites of DDT in agricultural soil. The
possible sources of DDTs are the combined effect of
past and ongoing use in vector control or from sprays
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on open dumping sites. Technical HCH has also been
used as a broad spectrum pesticide for agricultural
purposes, which was banned since 1996-97 in India.
Technical HCH consists principally of four isomers, αHCH (60-70%), β-HCH (5-12%), γ-HCH (10-15%), δHCH (6-10%), while Lindane contains >99% of γ-HCH.
In particular, γ-HCH may be transformed under
ultraviolet radiation and through biological
degradation in soil into α–HCH and steady for long
time period in the soil. In May 2004, Stockholm
Convention on Persistent Organic Pollutants (POP)
entered into force with the intention of reducing, and
ultimately eliminating these pollutants. DDT was
listed by the Stockholm Convention as 01 of 12 POPs
in 2004, and more recently, α-HCH, β-HCH, and γ-HCH
(Lindane) were added to the list in 2009.
Studies conducted elsewhere reveal that repeated
long term application of pesticides to the soil may
cause these chemicals to accumulate to the point
that it may have deleterious effects on soil
microbiological and biochemical activities thereby
creating an unhealthy soil having a lasting impact on
soil fertility. Application of pesticides may have an
inhibitory effect on soil respiration, which is
essentially an impact on soil organisms including
micro flora and micro fauna. It was also observed
that the microbial mass of pesticide treated soil was
in general less than the untreated soil. Akin to this,
Fe (III) reduction capacity by the soil
microorganisms was also observed in the
decreasing trend after long term pesticide
application. Soil nitrification process also showed
inhibitory effect against the pesticide application,
due to impact on Nitrosomonas spp. and
Nitrobacter spp., responsible for nitrification in soil.
After application, pesticides accumulated in soils
may harm non-targeted organisms like arthropods,
earthworms, fungi, bacteria, protozoa, and other
organisms that contribute to the function and
structure of soils and helps the micro fauna in
aerobic and anaerobic degradation process of
organic matter in soil. They can be suitable bioindicators of chemical contamination of the soil in
terrestrial ecosystems providing an early warning of
deterioration in soil quality. It is well known that the
overuse of agrochemicals leads to deterioration of
soil quality by inhibiting the natural degradation

process of organic matter, which is associated with
activity of soil organisms. These chemical residues
eventually get into the food chain and ultimately
reach the human being, thus are known for their
human health implications.
Gopesh Sharma <gopeshsharma1988@gmail.com>, GUIDE
B. Anjan Kumar Prusty <anjaneia@gmail.com>, GUIDE

Soil salinity: A regulator of mangrove growth

The

mighty River Ganga has emerged from the
Gangotri glacier, about 7,010 m above MSL in the
Himalayas and flows down to the Bay of Bengal
covering a distance of some 2,525 km. At the apex
of Bay of Bengal a delta has been formed, which is
recognized as one of the most diversified and
productive ecosystems of the tropics and is referred
to as the Indian Sundarbans. The deltaic complex
has an area of 9,630 km2 and houses about 102
islands. The western sector of the deltaic lobe
receives the snowmelt water of the mighty
Himalayan glaciers after being regulated through
several barrages on the way. The central sector on
the other hand, is fully deprived from such supply
due to heavy siltation and clogging of the
Bidyadhari channel since the 15th century. The
eastern sector of Indian Sundarbans is adjacent to
the Bangladesh Sundarbans (which comprises 62%
of the total Sundarbans) and receives the fresh
water from the River Raimangal and also from the
Padma- Meghna- Brahmaputra river system of
Bangladesh Sundarbans through several transboarder creeks and inlets. The distribution of fresh
water has caused a pronounced spatial variation in
Sundarban soil salinity profile.
Soil salinity plays a crucial role in maintaining the
growth and survival of mangroves in this ecosystem.
Some 34 species of true mangroves thrive in this
World Heritage site of lower Gangetic delta and
researchers have documented that hypersaline
condition is not only causing stunted growth, but
certain mangrove floral species like Heritiera fomes
(locally called Sundari) is presently hearing the
warning bell of extinction.
Soil salinity reflects the geophysical features of the
ecosystem. It’s an indicator of dilution caused by
run-off, stream discharge, barrage discharge and
3

other anthropogenic activities. The relatively low
soil salinity in the stations at western Indian
Sundarbans (~9.05 psu) is the effect of Farakka
barrage discharge that release freshwater through
the main Hooghly channel. The Hooghly estuary in
the western Indian Sundarbans marked by the outer
drainage of Ganga River system receives high
volume of freshwater discharge round the year. The
annual freshwater discharge through the estuary
accounts for 67200, 16200, and 62100 million ft3
from the main channel of the River Ganga, Damodar
and Roopnarayan, respectively, covering an
aggregate of about 11900 km2 of catchment. Thus,
the soil salinity is congenial for the growth and
survival of mangroves. The density of Heritiera
fomes ranges between 0.5 m-2 and 1.3 m-2, which
clearly depicts the congenial environment for the
survival and growth of the species.
The siltation of the Bidyadhari River since the late
15th century blocked the flow of fresh water in the
central Indian Sundarbans and the region witnesses
extremely high soil salinity (~16.30 psu). Heritiera
fomes, being a proxy to soil salinity exhibits an
average density around 0.02 m-2. Symptoms of
excess soil salinity include burning and firing of leaf
tips or margins, bronzing, premature yellowing,
abscission of leaves and, less frequently chlorosis.
Smaller leaves and slower growth also are typical.
Symptoms of excess sodium also include necrotic
areas on the tips, margins, or inter-veinal areas.
High salinity also results in the stunted growth of
mangroves. This may have far reaching impact on
the adjacent aquatic sub-system of central Indian
Sundarbans as mangrove litter and detritus, which
are the primary source of soil organic carbon, may
reduce in quantum. This may eventually lead to
poor productivity of the adjacent water bodies.
Interestingly, the eastern Indian Sundarbans again
exhibits a low soil salinity profile (~ 8.20 psu) and
also a decreasing trend with time. This is due to
proximity of these stations to Bangladesh
Sundarbans that receive the maximum fresh water
flow from the Himalayan glacier through the River
Padma. The presence of numerous creeks and
channels in the eastern most part of Indian
Sundarbans may act as conveyer belt of fresh water
from the Bangladesh part to the eastern Indian

Sundarbans. The density of Heritiera fomes is
around 0.9 m-2 in this sector thus confirming the
adverse role of hypersaline condition of soil on the
mangrove growth.
The overall picture leads us to conclude that
hypersaline condition of soil needs to be managed
through channelizing freshwater from the region of
high salinity to that of low salinity and river interlinking may be an effective road map for this event
to occur. River inter-linking may be debatable, but
basically it means two or more rivers create a
network in the form of canals and provide water in
those areas, which haven’t any freshwater sources.
The main aim of such inter-linking is to transfer
water from surplus to water deficit zone. It’ll also
help saving people living in drought-prone and high
saline zone (as witnessed in the central sector of
Indian Sundarbans) from hunger and people living
in flood-prone zones (as seen in the catchment
areas of western Indian Sundarbans) from the
destruction caused by flood and subsequent
erosion.
Ankita Mitra, Pondicherry Central University
Abhijit Mitra < abhijit_mitra@hotmail.com>, University of Kolkatta

Soil contamination in India, impacts and
available mitigation measures

Environmental

pollution is becoming a serious
issue due to industrial development and
unsustainable approach. Along with industrial
growth, most of the land areas have been gradually
degrading or being contaminated with heavy metals
and other pollutants. During past two decades, this
trend led to significant deterioration of the quality
of soils and crops as the concentration of pollutants
continues to increase. Soil, the Universal Sink, is the
thin layer of organic and inorganic materials that
covers the earth’s rocky surface. This is degrading
and facing the greatest threat of environmental
pollution. Soil is losing its quality and life sustaining
capacity due to addition of contaminants and
change in climatic conditions. To preserve the soil
fertility and to increase the productivity is now
becoming a major issue at present.
Increases contaminants by anthropogenic activities
impose serious threats to soil. Generally these
4

pollutants enter the soil through disposal of sewage
and solid wastes, seepage from landfills, discharge
of industrial and other effluents and hazardous
materials, accidental discharge, percolation of
contaminated matter, excess application of
fertilizers and pesticides, etc. Thus, soil is being
contaminated with petroleum hydrocarbons, heavy
metals, pesticides, solvents etc. and unable to
sustain any life form.
Contamination of soil can both directly and
indirectly harm man and environment. It may
directly impact the agriculture by reducing soil
fertility, nitrogen fixation, crop yield, loss of
nutrients, deposition of silt in tanks and reservoirs,
unbalancing soil flora and fauna, etc. Unsustainable
industrial practices pollute the soil by entering
hazardous materials and chemicals to water and
soil, creating ecological imbalance, reducing
vegetation cover, releasing pollutant gases,
increasing soil salinity, deposal of industrial solid
waste, etc.
There are more than 9000 mining clusters in India
constituting a number of ore minerals which
continuously contaminate the environment through
mineral exploration practices. The data of CPCB
show that Gujarat, Maharashtra and Andhra
Pradesh contribute to 80% of hazardous waste
(including heavy metals) in India.
Remediation of soil refers to processes or methods
for treating contaminants such that they are
contained, removed, degraded, or rendered less
harmful. Soil remediation generally refers to
processes that directly treat soil and affect the
contaminant. This can either happen in-situ or exsitu. Many developed techniques are followed
directly for the removal of soil contaminants viz.,
solvent extraction technique, thermal methods, and
chemical detoxification methods.
Bioremediation is an emerging technique for
treatment of contaminated soil in large scale. Here
the living organisms are used to reduce or eliminate
environmental hazards resulting from accumulation
of toxic chemicals and other hazardous wastes.
Another new trend in bioremediation is the use of
phytoremediation where plants and vegetation are
used as a clean-up tool. Conventional methods to

remediate metal-contaminated soils can be used at
highly contaminated sites but are not applicable to
sites where the area is large. Phytoremediation can
be used in multiple purposes to make the
environment contamination free.
Phytoremediation processes can also be accessed
through a multifaceted approach such as: natural
attenuation, sensing environmental pollution,
metabolic pathway engineering, applying phytoand microbial diversity to problematic sites, plantendophyte partnerships and systems biology; plant
physiology, agronomy, microbiology, hydrogeology
and engineering are combined to select the proper
plant and conditions for a specific site. The specific
application depends on the mobility, solubility,
degradability
and
bioavailability
of
the
contaminant(s) of concern.
S.R. Mishra <soumya.env@gmail.com>, GUIDE

Role of Soil biology in improving Soil Quality

Vasily

Vasil'evich Dokuchaev, the father of
pedology, defined soil as an independent natural
evolutionary body formed under the influence of
five factors, of which he considered vegetation and
climate the most important. There are several
questions regarding soil. What makes soil
productive? Why do we have all the species of
bacteria in the soil? Why the soil is different in
every place we go on a planet? Why do we have a
whole set of different bacteria and fungi, if the
ecosystem is different?

Soil requires the presence of living organism such as
bacteria, fungi, protozoa, nematodes arthropods
and mycorrhiza fungi for the plants to grow healthy.
For this a better understanding of the role and
function of all organisms is essential. Today we have
almost destroyed the biology of the soil, every
single inorganic fertilizer and pesticide are going to
knock down the soil organisms. The only reason the
green revolution worked is we have already
destroyed the biology of the soil and turned our soil
to dirt. So how do we reverse that trend? We are in
immediate need of practical approaches to know
how to put the biology back into the soil. The
highest concentration and the most species
5

diversity of bacteria and fungi exist in the soil
around plant roots. The bacteria and fungi feed on
the exudates released by the roots of the plants and
completely protect them from harmful disease
causing pathogens.

nitrogen, phosphorus, sulphur, magnesium,
potassium, sodium, iron, zinc and boron in balances
for the plant it is going to be released. When the
bacteria are eaten by their predators, most of the
nutrients are released in the root itself.

Whenever an organism or pest attacks the plant all
we need is to apply compost. Organic matter in the
compost contains all of the species of local
organisms and when we pile and compost them
correctly, we will end up in 21 days with an
inoculum of the good bacteria, fungi, protozoa and
nematodes. This is how we can successfully add the
organisms back into the soil.

Fungi feeding nematodes release nutrients at the
surface of the root system. Therefore a plant
directly grabs the nutrients it needs. Hence holding
and retaining every nutrient required in the bacteria
and fungi. The protozoa, nematode, eat the bacteria
and fungi and release the nutrients for plant
growth. Plants will balance the nutrients it requires.
Finally, we get all the nutrients from the organisms
in the soil to the plant when we eat them as food.
To keep the predators in balance so that the
nutrient cycle can go, being the top most of the
food web our duty is to maintain the natural action
and not to destroy them. Problems such as pest,
diseases and infertile lands won’t exist, if the
biology of the soil is perfectly maintained. By
getting the proper biology back into the soil the
following can be achieved:
• Suppress disease (competition, inhibition,
consumption, no more pesticides)
• Retain nutrients (stop run-off, leaching)
• Nutrients available at rates plants require
(eliminate fertilizer) leading to flavor and nutrition
for animals and humans
• Decompose toxins
• Build soil structure (reduce water use, increase
water holding capacity, increase rooting depth)

It is neither difficult process nor going to cost a
massive amount nor we need to add massive
amount of compost. There arises a question
whether to calculate the nitrogen, phosphorus and
sulphur present in the compost which is actually not
required. Compost is not a fertilizer; it is an
inoculum of organism we need to put back into the
soil. We need to apply compost only once around
the root system of the plants. Soon after the death
of raw materials, Mother Nature will send us a
message that the biology of the soil is lost, hence
we are going to face the problems of disease, pest
and nutritional deficiency. Since there is no building
of soil structure, the root systems are unhappy and
the plants will remain unhealthy.
We need to look at simple ways, whether we have
life or not, else we need to post some new
compost. Exudates coming out of the roots are
feeding the bacteria, and the fungi, now we have a
massive amount of bacteria and fungi around the
root system of the plant. Now these species are
going to protect the roots from disease. Bacteria
make a lot of glue which builds micro aggregates in
the soil and hold the nutrition in the soil. Whenever
we add inorganic fertilizer to our soil thinking that it
is the only way to grow plants 80 % of them do not
remain in the soil and we damage the soil
downstream. Meanwhile fungi grow the long
strands and pull the micro aggregates build by the
bacteria and hence form macro aggregates. Normal
nutrient cycle occurs in every ecosystem of this
planet to keep the processes in balance. When any
protozoan eats bacterial species, it releases

Anbazhagi Muthukumar, Bharathiar University
M. Muthuchamy <mmuthukumar@buc.edu.in> Bharathiar University

Soil microbes and its diverse application

The

soil environment is diverse and provides
various microbial habitats. Soil microorganisms are
broadly classified as bacteria, actinomycetes, fungi,
algae and protozoa. Cultivated soil has more
population of microorganisms than the uncultivated
land, and the soils are prosperous in organic matter
including more microbial population than the sandy
and eroded soils. Almost all of these myriad soil
organisms are both beneficial and also essential to
the life giving properties of the soil. Soil microbes
play a vital role in plant growth and whole
6

ecosystem of soil environment by decomposing
organic matter, humus formation, cycling nutrients
and fertilizing the soil. In addition, they contribute
to nutrient availability in soil (organic matter
decomposition, N-fixation, seed germination) and
degrade pesticides and chemicals in soil.
Microorganisms are important to humans and
environment, since they are involved in carbon and
nitrogen cycle as well as the production and
consumption of greenhouse gases in soil. While
decomposing organic matter in soil, some microbes
generate the greenhouse gases such as carbon
dioxide (CO 2 ) and nitrous oxide (N 2 O) and other
microbes consume methane (CH 4 ) from the
atmosphere, therefore helping to mitigate climate
change.
The potentials of microbial drugs is enormous.
Natural antimicrobial production is extensively
scattered in microbial communities of soil and plant
roots. Penicillin was isolated from a soil fungus,
Penicillium. Now, researchers have found novel
Gram-positive bacteria from a soil sample for
targeting antibiotic that can exterminate the
species
including
methicillin
resistant
Staphylococcus aureus and Mycobacterium
tuberculosis. In 1947, the tetracycline, a large family
of antibiotics produced by various species of
streptomyces was discovered as natural products by
Benjamin Minge Duggar and first described in 1948.
In addition to being the source for new molecules
which are effective in different therapeutic areas,
latest studies have shown that soil bacteria are so
affable to human being, in which they alter the
activities in a way analogous to the effect of antidepressants.
In the past 150 years, the amount of carbon in the
atmosphere has augmented by 30%. Most of the
researchers deem that there is a relationship
between increased levels of CO 2 in the atmosphere
and enhancing global temperatures. One projected
method to decrease atmospheric CO 2 is to enhance
the global storage of carbon in soils. Primarily
carbon is stored as soil organic matter (SOM) in the
soil. SOM is a multifarious mixture of carbon
compounds, consisting of decomposing tissues of
plants and animals, microbes (fungi, nematodes,
protozoa and bacteria), and carbon associated with

soil minerals. Soil organic carbon executes a
number of functions in ecosystems and it is obvious
that microbial communities play vital role in landatmospheric carbon (C) exchange and soil C storage.
Carbon forms move into the soil to promote the
activities of microbes, which frequently grow in
symbiosis with plant roots. These microbes are a
source of carbon both in the form of their detritus
dead bacterial cells and fungal hyphae. The
enzymes and mucilage produced by microbes bind
to soil particles and decompose the soil carbon. The
microbes use lot of enzyme to decompose soil
carbon are temperature sensitive and also is a rapid
way of increasing soil temperature and oxidizing
organic carbon to CO2, releasing it in the
atmosphere. Plants distribute carbon either to their
microbial communities to obtain water and
nutrients for them, or to roots, and these are the
pathways of carbon movement into the soil that
have potential to sequestration carbon.
Soil microbes are necessary for staling organic
matter, recycling old plant material and helping in
agricultural productivity. Agriculturally important
microbes
include
like
bacteria,
Frankia,
Burkholederia,
Cyanobacteria,
Arbuscular
Mycorrhizal (AM) fungi, Bacteriophages and
Trichoderma. Some of the soil bacteria and fungi
form symbiosis with plant roots that provide vital
nutrients like nitrogen or phosphorus and emit
gases that sustain the critical composition of the
Earth's atmosphere. Soil microbes are important for
decomposing organic matter and recycling older
plants and thus actually help plants to absorb more
nutrients. Plants and these friendly microbes are
employed in “nutrient recycling”. Mycorrhizae or
root fungi produce a compact network of fine
filaments that reach far into the soil, supports as
extensions of the plant roots they exist on or in so
that it helps in the uptake of water and a wide
range of nutrients. Phosphate plays a significant
role directly or indirectly in nitrogen fixation.
Penicillium bilaii produces an organic acid that
dissolves the phosphate and facilitate to release it
from the soil for the uptake of roots. Thus, microbes
assist the plant to uptake vital energy sources. In
return, plants contribute their waste by-products as
food for the microbes. Researchers use these
7

friendly micro-organisms to develop biofertilizers.
Biofertilizer produced from this is applied either by
coating seeds with the fungus as inoculation, or
directly plunking into the ground. Biofertilizers
facilitate the plants to use all of the food available
in the soil and air and thus help the farmers to
reduce the amount of chemical fertilizers they use.
The effective management of symbiotic microbial
population is possible using molecular approaches
based on the permanence of microbial pools which
are flowing frequently between the soil- plant- and
animal-provided niches in both natural and
agricultural ecosystems. Investigation of this
circulation could allow the development of highly
productive microbe as a source for sustainable
agricultural system, even as addressing the
ecological and genetic consequences of the wide
application of microbes in agricultural practice.

“main threats” since they are very harmful to both
plants and animals studies.
Soil is an important ecological factor, on which
plants depend upon for their nutrient, water and
mineral supply. Soil is a weather-beaten layer of the
earth crust which has living organisms and products
of their decay intermingle. The major inorganic
constituents of soil are compounds of Al, Si, Ca, Mg,
Fe, K and it also contains minor quantities of B, Mn,
Zn, Cu, Mo, Co and Fe.
The several credible sources for the accumulation of

Jayanthi G. <jai27karthi25@gmail.com>, GUIDE
K. Karthikeyan <karthikmicrobio@gmail.com>, GUIDE

Heavy Metal Contamination of Soil Pollution

Soil pollution is defined as the build-up in soils of

unrelenting toxic compounds such as chemicals,
salts, radioactive materials or disease causing
agents, which have adverse effects on soil micro
organisms, property and plant growth. There are
different reasons for soil pollution such as seepage
from a landfill, discharge of industrial waste into the
soil, percolation of contaminated water into the
soil, rupture of underground storage tanks, excess
application of pesticides, herbicides or fertilizer,
solid waste seepage, etc. Several chemicals viz.,
petroleum hydrocarbons, heavy metals, pesticides
and solvents also contribute to soil properties.
Heavy metals exhibit metallic properties such as
malleability, ductility, conductivity, cation stability
and ligand specificity. They are characterized by
relatively high density and high relative atomic
weight with an atomic number greater than 20.
Some metals such as Co, Cu, Fe, Mn, Mo, Ni, V, and
Zn are required in minute quantities by organisms.
However, excessive amount of these elements can
become harmful to organisms. Other heavy metals
such as Pb, Cd, Hg and As do not have any beneficial
impact on organisms and are thus regarded as the

Photo courtesy: T. Dhananjayan

heavy metals in soil are geological conditions of that
particular area, use of pesticides and fertilizers in
agricultural fields, disposal of industrial and
municipal wastes and mining discharge. Soil /
sediment is an essential part of an aquatic
ecosystem which is significant due to complex
reaction which occur within itself and exchange of
chemicals between soil and water. The absorption
of heavy metals by the plants from soil comprises a
particularly obvious path for such elements to enter
the food chain and ultimately becomes hazardous
for living organisms. Recently, pollution of general
environment is increasingly gaining global interest.
In this respect, contamination of agricultural soils
with heavy metals has always been considered a
critical challenge in scientific community.
Solid waste disposal arising from agriculture and
industrialization since the few decades is the main
cause for heavy metal pollution, mainly by Pb, Cr,
As, Cd, Hg, Zn, Cu, Co and Ni. It tremendously effect
soil microbial and chemical properties such as pH
and plant nutrients.
T. Dhananjayan <sridhardhananjayan42@gmail.com>, GUIDE
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International Meeting / Workshop/ Training
6 RCF Meeting of the IUCN
th

Dr.

V. Vijay Kumar, Additional Director, GUIDE,
attended 6th RCF meeting of the IUCN at Bangkok
during 9th - 12th August 2015.

Experts Meeting on Emerging Pollutants in
Water and Wastewater: UNESCO-SIDA Project

This meeting was organized under the UNESCO-IHP

International Initiative on Water Quality (IIWQ) and
in the framework of UNESCO-Sida project on
“Emerging Pollutants in Wastewater Reuse in
Developing Countries (2014-2017)” in Stockholm
City Conference Center, Stockholm during 23rd –
24th August 2015. The project aims to support
UNESCO Member States to strengthen their
scientific research and technical and policy
capacities to manage human health and
environmental risks caused by new and emerging
water pollutants and consequently to improve
water quality and wastewater management,
including safe reuse of wastewater, and enhance
water and food security. This project also
contributes to the post-2015 Sustainable
Development Goals, including the goals on water,
health,
hunger,
ecosystems,
chemicals
management, among others. UNESCO arranged this
meeting at Stockholm in the sidelines of Stockholm
Water Week 25th Year (Silver Jubilee) celebration
during 23rd - 28th August 2015.
Dr. B. Anjan Kumar Prusty, Senior Scientist, GUIDE,
participated in the meeting. Other experts from
Nigeria, Sweden, Mexico, Tunisia, Finland, and
Canada were also present. Dr. Prusty’s presentation
on “Persistent Inorganic and Organic Pollutants in
the hydrological system of Keoladeo National Park
(KNP): A UNESCO World Heritage Site in India” was
applauded by the UNESCO-IHP team, the said talk
being the only presentation on an UNESCO world
heritage site from the whole world. Talk details can
be surfed at http://siwi-mediahub.creo.tv/worldwater-week/2015-water-for-development/emergi
ng_pollutants_in_water_and_wastewater_unes cosida_project_case-studies. Topics and key aspects
discussed by the experts on new and emerging
pollutants included: i) Technical description, ii) Their

occurrences in water, raw and treated wastewater,
groundwater, soil and environment, iii) Available
methodologies and tools to monitor them, iv) Their
impacts and risks to human health and the
environment, v) Effective ways to control their
disposal into water resources and the environment,
protect water sources and water bodies in urban
areas, industrialized zones and agricultural fields, vi)
Available technologies to remove them from
wastewater, vii) Existing regulations and guidelines
and effective regulatory frameworks, viii) Policy
options for action needed and relevant policy
frameworks that are in place, ix) Types and forms of
existing awareness raising materials and capacity
building activities, and x) Key obstacles and
challenges encountered in the above points.

In view of the above, UNESCO plans to arrange a
series of meetings and/or programme. Thus, the
experts also deliberated upon the focus and scope
of the scientific meetings, international and local
experts, and potential hosts. UNESCO declared
GUIDE as a member organization.
B. Anjan Kumar Prusty <anjanguide@gmail.com>, GUIDE

Dr.

Rachna Chandra,
Senior Scientist, GUIDE
attended a training
programme
on
Phytotechnology during
27th
July
–
04th
September 2015 in Massey University, Palmerston
North, New Zealand. Dr. C.W.N. Anderson,
Associate Professor in Soil & Earth Sciences
Department at Massey University, who is one of the
leading scientists in the field of phytomining,
advised and trained Dr. Chandra on the said issues.
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The training involved her participation in
experimental designing, analysis and reporting. The
training was a part of DST-INSPIRE Faculty Scheme
awarded to Dr. Chandra.
National Workshops/Conferences/Trainings

As a part of the ongoing IUCN-MFF project, series

of workshops have been conducted by GUIDE to
impart awareness to industries on different aspects
of mangrove carbon sequestration and trading. The
third workshop in this series was conducted on 7th
July, 2015 at Hotel Regenta, Bhuj.

Dr. Archana Chatterjee from IUCN and Ms. Ajanta
Dey from Nature, Environment & Wildlife Society
(NEWS), Kolkatta were the special invitees in this
workshop. The workshop was attended by nearly 10
industry representatives from northern and
southern coast of Gulf of Kachchh, forest officials
and academicians of Kachchh. Ms. Archana
Chatterjee, in her lecture narrated IUCN vision and
mission and also about the work carried out in
many countries by IUCN to conserve the nature. She
also emphasized on Bonn Challenge a global effort
to restore 150 Mha of the world's degraded and
deforested lands by 2020, launched by Germany
and IUCN. Ms. Ajanta Dey spoke on the biodiversity
of Sundarbans and the case study (Mangrove
plantation) carried
out by them in
Sundarbans with
Donane fund for
Nature, Europe.
She spoke on
carbon
sequestration and

carbon market and how business can be brought
out by biodiversity. The other special lectures were
by Dr. Dharmendra Shah, Asst. Professor, MS
University, Vadodara on Mangrove Forest and
Emission; Dr. Mrugesh Trivedi, K.S.K.V. Kachchh
University on REDD, REDD+ and Mangroves.
G.A. Thivakaran <athivakaran028@gmail.com>, GUIDE

D

r. K. Karthikeyan, Scientist & Laboratory Incharge, GUIDE was invited as a Guest by Sri Ganesh
College of Arts and Science, Salem, Tamil Nadu to
present a Lecture on, “Microorganisms and
Environment: Case study on production of Ecofriendly natural colors from Microbes of saline
desert” on 22nd August 2015. Dr. Karthikeyan
interacted with the Under-graduate and Postgraduate
students
of
Microbiology
and
Biotechnology about his research experience on
exploration of extremophilic microbes for
Bioprospecting and industrial applications with
special reference to eco-friendly natural pigments.

Dr.

V. Vijay Kumar, Additional Director, GUIDE
attended the UGC-UKIERI review meeting in New
Delhi on 28th September 2015.
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Dr.

Basanta K.
Sahu,
Indian
Institute of Foreign
Trade, New Delhi,
visited
GUIDE
during
26th
September 2015
and
interacted
with the staff. He also briefed about growth and
development economy in the country.
Upcoming Conferences/Symposium/Workshop
 5 Days Hands-on Workshop on Molecular
Biotechnology and Bioinformatics. 26th – 30th
October 2015, Pune, Maharashtra. Organizers:
International Centre for Stem Cells, Cancer and
Biotechnology (ICSCCB), Pune, India.
 XXIII International Grassland Congress (IGC 2015) – Sustainable Use of Grassland Resources
for Forage, Production, Biodiversity and
Environmental Protection. 20th – 24th November
2015,
New
Delhi.
Organizers:
Range
Management Society of India & ICAR – Indian
Grassland and Fodder Research Institute.
 IX World Aqua Congress - Reviving Traditional
Water
&
Environment
Conservation
Techniques. 26th – 27th November 2015, New
Delhi. Organizers: Aqua Foundation, New Delhi.
 National Conference on Innovative Research in
Chemical, Physical, Mathematical Sciences,
Applied Statistics and Environmental Dynamics.
28th November 2015, New Delhi. Organizers:
Krishi Sanskriti, New Delhi.
 NIO 50th Jubilee and International Indian Ocean
Expedition. 30th November to 04th December
2015, Dona Paula, Goa. Organizers: National
Institute of Oceanography, Goa.
 3rd International Conference on Environmental
Friendly Agriculture and Horticulture in
Planning of a Smart City. 10th - 14th December
2015, Bhopal, Madhya Pradesh. Organizers:
Janparishad, MANIT & Sus TranCon (USA).
 International Symposium on Biodiversity,
Agriculture, Environment and Forestry. 11th –









12th December 2015. Ooty, Tamil Nadu.
Organizers: Association for the Advancement of
Biodiversity Sciences.
IPP Congress – 3rd International Plant Physiology
Congress: Challenges and Strategies in Plant
Biology Research. 11th - 14th December 2015,
New Delhi. Organizers: Indian Society for Plant
Physiology, Jawaharlal Nehru
University
& National Institute of Plant Genome Research.
National Conference on Algal Technology. 04th
January 2016, Visakhapatanam. Organizers:
Sevas Educational Society, Andhra Pradesh.
3rd International Conference on Biology,
Biotechnology and Bioinformatics (ICBB-2016).
5th – 7th February 2016, Pune, Maharashtra.
International Centre for Stem Cells, Cancer and
Biotechnology (ICSCCB), Pune, India.
International Conference on Conservation of
Biodiversity and Sustainable Energy: Law and
Practice. 12th – 14th February 2016. New Delhi.
Organizers: Campus Law Centre, University of
Delhi.
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