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Abstract

Agriculture is the backbone of our country’s economy. Maximum
number of people are dependent on it directly or indirectly. Food is a
necessity without which survival is impossible. In other words, every
human being is dependent on agriculture. The value of agriculture was
realised well during the pandemic and its subsequent lockdown. The
agricultural commodities and produce were the only sector which did not
come to a halt and was continued because of food being necessary for
one’s survival.  

With green, golden and white revolutions, for our ever-
increasing population, latest varieties, techniques and research led to
increased yield thus sufficient food. Conventional farming utilised all
the modern techniques along with the use of chemical fertilisers,
herbicides, pesticides insecticides. Indiscriminate industrial waste and
its disposal resulted in water and soil pollution. The indiscriminate use
of these resulted in soil pollution because of coming in contact with one
or the other pollutant. Thus, in a way the health of the soil got affected.
Health of the soil is not a single entity. Many micro and macro soil
ecosystems got affected as well. Not only this, but also the heavy and
toxic metals got accumulated as well and that resulted in bioaccumulation
and bio magnification, ultimately a cause of worry or health hazard.
 

In the present paper some ways and means which can be
adapted to improve the soil health vis-à-vis crop and human health
being the final dependent, in an eco-friendly manner has been
discussed. 
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Agriculture being the key sector for
the production of food needs to produce in a
sustainable manner. The demand for
agriculture commodities is increasing at a rapid
speed. In order to fulfil the need of the hour
which is to meet the demand with supply more

and more means are being researched for the
same. Although green, golden, white and even
the yellow revolution helped to make India self-
sufficient yet there’s always a need for more.
In order to keep up with the pace of production
one needs to think about or devise more means.
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There’s no doubt that this production has to
be more but not such that it taxes the
environment and public health. The food
produce should be nutritious and healthy and
most importantly sustainable in its origin. As
Franklin Roosevelt once said that, “A nation
that destroys its soils destroys itself ”, it not
only applies to the country he belonged to but
the entire world with its nations being
developed, undeveloped and developing. We
can thus understand from that as what he
wanted to convey was that soil is the soul for
the sole existence that one has to sustain on
this planet. Healthy soil is key to healthy crop
and health of people ultimately. The soil which
is contaminated/polluted with its varying
pollutants,  and that being caused by
indiscriminate use of chemical fertilisers,
herbicides, pesticides, insecticides and
indiscriminate dumping of garbage and
industrial affluents, has resulted in water and
soil pollution. This in turn can result in bio
accumulation and bio magnification which is a
threat to the population.  

Agricultural produce :

Includes all food items or commodities,
right from cereals millets edible oils pulses and
other food items. Infact all the essential food
is provided by agriculture. So, food this is of
mainly the plant origin or plants directly or
indirectly contribute to food supply. Animal
products also come under agriculture (animal
husbandry). It’s the plants which are the
producers and pass on food to higher trophic
levels in food chains and food webs. These
plants grow in the soil, that corresponds to the
fact that soil sustains life9. Plants take up
nutrients from soil and because of that, soil
health is important and it’s the vital component
of all ecosystems.  

Soil pollution :  

Due to use of chemical fertilisers,
herbicides, pesticides, insecticides and
indiscriminate use of chemicals and dumping
of affluents given out by industries results in
pollution of soil. Soil organic matter and
different micro and macro nutrients which are
utilised by the plants are made available by
the microorganisms present in the soil. Every
soil depending upon topography, geography has
its own indigenous flora and fauna. It’s the
bacteria and mostly fungi which really
metabolise or simply decompose these
nutrients if they’re found in bound form. It is
soil that determines the productivity of any
ecosystem. Clean soil will definitely hold clean
crop. It can provide all micro and macro
nutrients to the developing crop. But when it
gets polluted by lead or mercury, contaminated
waters ground water it becomes life threatening,
fatal to all18. As plants not only take it up but
also deposit more or less of it in their tissues.
This accumulation also called bio accumulation
leads to toxicity7. As at higher concentrations
these get passed onto various trophic levels
along the food chains and webs. World over
problems of soil pollution have been reported
by various organic and inorganic pollu-
tants4. Consumption of such  food from  such
soils can lead to diseases from simpler to fatal
ones. Excess content of arsenic causes
infertility which in turn has become a cause of
concern11.  Various other contaminants like
poly aromatic hydrocarbons poly chlorinated
biphenyls have also been reported from soils
and waters4. Water, especially contaminated
ground water with these pollutants if used for
irrigation purposes can pollute the soil and crop
and ultimately the consumers up the food chain.
There’s a need for increasing yield not at the
cost of ecology of the habitat of these crops
especially the soils. Agricultural produce we
need to increase but in a sustainable manner
without disturbing the various soil ecosystems.
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Remedies :

Remedies which can be considered or
thought of are many. One needs to implement
ecological principles like instead of monoculture
one needs to go for multiple cropping, to reduce
competition for nutrients and other things.
Indiscriminate use of chemical fertilisers and
other pollutants as mentioned before need to
be stopped or replaced by something sustainable
like bio fertilisers, bio herbicides, bio pesticides
and bio insecticides as is done effectively in
organic farming. Infact conventional methods
can be mingled with organic farming methods
and utilised. Proper disposal of waste that is
waste to be treated and then disposed off into
the water bodies or soils as these pose a great
threat and are main cause of water and soil
pollution13.

One needs to go in for bio remediation
by using various bacterial and fungal species.
Before introduction of these species some field
trials need to be carried out. Various bacterial
and fungal species isolated from these places
have been reported earlier4.

For removal or bioremediation of
atrazine petroleum hydrocarbons etc have been
reported by earlier studies3,16.

Fungi as agents of bioremediation have
been reported earlier these studies have
revealed that fungi can thrive in soils in different
topography these studies have also revealed
survival of various fungal species in effluent
treatment waters16-18. White rot fungi which
can be utilised for bio remediation include
Phanerochaete chysosporium, Trimetes
versicolor, Bejerkandera adjusta and

Pleurotus sps5,15. Agaricomycetes from the
Amazon forests6,  Coriolus versicolor,
Hirschioporus larincinus etc. have been
reported for decolonisation of dye effluent8,20. 
Many thermophilic fungi have been reported
to be good agents of bioremediation.
Application of metalophilic microbes have been
suggested in earlier study19. Cryptococcus sps
isolated from deep sea has the capability of
withstanding presence of high levels of heavy
metals up to (100mg per litre) as reported
previously17. These and many other fungi
reported from extreme environments can be
used for bioremediation. Filamentous fungi like
Aspergillus, Curvularia, Acremonium and
Pythium sps have also been studied and
reported for their metal tolerance ability1,2.
Fungi like Aspergillus niger and Penicillium
chrysosporium have been reported to remove
petroleum hydrocarbons from the soil
contaminated with the same12. Thus, the
toxicity of these pollutants can be reduced or
completely removed from the agricultural soils
thus making the soils, crops and consumers
healthy.  

For every problem there is a solution.
Contaminated soil with contaminants can be
removed by virtue of microbes after proper
screening and observations. Bacterial species
have also been utilised but many fungal species
reported along with Arbuscular mycorrhizae
can be utilised for bio remediation (Mycoreme-
diation) and also as bio fertilisers. This is cost
effective, ecofriendly and sustainable.
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