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ABSTRACT

The bed-rock of almost all support systems is soil/land as one of the natural resources of dynamic in
nature. Soil quality/soil health is of significant concern in holistic manner. Uses of soils for various
purposes – in land based farming, mining, construction and landscape development industries and
environmental protection and restoration are beyond any doubt. Throughout our history, fertile and
productive soils have supported healthy and flourishing societies. Healthy soils sustain plants, animals
and humus and function as a living ecosystem maintaining a diverse community of soil organism that
not only improve crop production, but also enhance the quality of our air and water environment. Best
management practices (BMPs) for soil management should be socially acceptable, economically
viable and environmentally sustainable. The goal of every land manager is to be as efficient and
productive as possible, i.e. getting maximum output with minimum input, in other way to tell – what is
nothing but application of precision techniques in everywhere as far as possible.In the year 2015 (The
International Year of Soils, IYS), soil related activities are going to keep the contribution of soils in
the forefront of everyone’s mind for the very cause of humanity and healthy society.

Keywords:Best management practices, Life support systems, Objectives of IYS,Soil quality, Soil/Land
degradation,

INTRODUCTION

Two main natural resources are Soil/land and water. Both constitute the bed-rock of almost all life
support systems. Soil is of three dimensional in character- not homogeneous, but heterogeneous in respect
of nutrient content and more importantly micro-nutrient content. Soils are made up of organic remains,
clay and rock particles, found on the Earth’s surface. We need soils to produce food, give clothes and
build homes also store and filter water, recycle nutrients, and create a barrier against floods. Soil is
undoubtedly is a dynamic resource providing essential services. Comprehensive study of Soil Biology is
important as because –

(a) it supports the growth and diversity of plants and animals,
(b) it regulates the distribution of rain or irrigation water;
(c) it stores, moderates the release of and cycles plant nutrients;
(d) it acts as a filter to protect the quality of water, air and other resources; and
(e) it supports structures and protects archaeological treasures.

As soil resources are actually the basis for food security; the international community advocates
for its sustainable and responsible use through different types of Soil Governance. Soil is a major
component of the Earth's ecosystem. The world's ecosystems are impacted in far-reaching ways by the
processes carried out in the soil, from ozone depletion and global warming, to rain forest destruction and
water pollution. Soil is potentially one of the most reactive to human disturbance and climate change. As
the planet warms, soils will add carbon dioxide to the atmosphere due to its increased biological activity
at higher temperatures. Thus, soil carbon losses likely have a large positive feedback response to global
warming (Leak and Haege, 2014). Soil acts as an engineering medium, a habitat for soil organisms, a
recycling system for nutrients and organic wastes, a regulator of water quality, a modifier of atmospheric
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composition, and a medium for plant growth. Since soil has a tremendous range of available niches and
habitats, it contains most of the earth's genetic diversity. A gram of soil can contain billions of organisms,
belonging to thousands of species. The carbon content stored in soil is eventually returned to the
atmosphere through the process of respiration. Since plant roots need oxygen, ventilation is an important
characteristic of soil. This ventilation can be accomplished via networks of soil pores, which also absorb
and hold rainwater making it readily available for plant uptake. Since plants require a nearly continuous
supply of water, but most regions receive sporadic rainfall, the water-holding capacity of soils is vital for
plant survival.

Soils can effectively remove impurities, kill disease agents, and degrade contaminants. Typically, soils
maintain a net absorption of oxygen and methane, and undergo a net release of carbon dioxide and nitrous
oxide. Soils offer plants physical support, air, water, temperature moderation, nutrients, and protection
from toxins. Soils provide readily available nutrients to plants and animals by converting dead organic
matter into various nutrient forms.

Soils supply plants with mineral nutrients held in place by the clay and humus content of the soil. For
optimum plant growth, the generalized content of soil components by volume should be roughly 50%
solids (45% mineral and 5% organic matter), and 50% voids of which half is occupied by water and half
by gas. The pore space allows for the infiltration and movement of air and water, both of which are
critical for life in soil.  The biological influences on soil properties are strongest near the surface, while
the geochemical influences on soil properties increase with depth. The most influential factor in
stabilizing soil fertility are the soil colloidal particles, clay and humus, which behave as repositories of
nutrients and moisture and so act to buffer the variations of soil solution ions and moisture. The greatest
influence on plant nutrient availability is soil pH, which is a measure of the hydrogen ion (acid-forming)
soil reactivity. Soil pH strongly affects the availability of nutrients. The nutrients may be stored on soil
colloids, and live or dead organic matter, but they may not be accessible to plants due to extremes of pH.

The organic material of the soil has a powerful effect on its development, fertility, and available moisture.
Following water and soil colloids, organic material is next in importance to soil's formation and fertility.

Soil Quality/Soil Health is of important consideration for looking into affair in holistic way. Soil
quality indicators can be categorised into four general groups such as visual, physical, chemical
and biological. Proper selection of indicator(s) is of paramount importance. Another very
recently introduced concept like Soil Resilience aims at soil ecology and sustainable land use,
together with the term such as  ‘soil stress’, ‘soil vulnerability’, and ‘spoil quality’ describe the
reaction of soils to a range of impacts.

Soil is the mixture of minerals, organic matter, gases, liquids, and countless organisms that together
support plant life. Two general classes are topsoil and subsoil. Soil is a natural body that exists as part of
the pedosphere and which performs four important functions: (a)it is a medium for plant growth; (b)it is a
means of water storage, supply and purification;(c) it is a modifier of the atmosphere of Earth; and (d) it
is a habitat for organisms all of which modify the soil.

Soil is considered to be the "skin of the earth" with interfaces between the lithosphere, hydrosphere,
atmosphere of Earth, and biosphere. Soil consists of a solid phase (minerals and organic matter) as well as
a porous phase that holds gases and water. Soil is the end product of the influence of the climate, relief
(elevation, orientation, and slope of terrain), organisms, and parent materials (original minerals)
interacting over time. Soil continually undergoes development by way of numerous physical, chemical
and biological processes, which include weathering with associated erosion.
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USES OF SOILS

Soil is used in agriculture, where it serves as the anchor and primary nutrient base for plants(with the
exception in case of hydroponic technologies) The types of soil and available moisture determine the
species of plants that can be cultivated.

Soil material is also a critical component in the mining, construction and landscape development
industries (Ponge, 2003). Soil serves as a foundation for most construction projects. The movement of
massive volumes of soil can be involved in surface mining, road building and dam construction. Earth
sheltering is the architectural practice of using soil for external thermal mass against building walls. Many
building materials are soil based.

Soil resources are critical to the environment, as well as to food and fibre production. Soil absorbs
rainwater and releases it later, thus preventing floods and drought. Soil cleans water as it percolates
through it. Soil is the habitat for many organisms: the major part of known and unknown biodiversity is in
the soil, in the form of invertebrates (earthworms, woodlice, millipedes, centipedes, snails, slugs, mites,
springtails, enchytraeids, nematodes, protists), bacteria, archaea, fungi and algae; and most organisms
living above ground have part of them (plants) or spend part of their life cycle (insects) below-ground.

The biological component of soil is an extremely important carbon sink since about 57% of the biotic
content is carbon. Even on desert crusts, cyano-bacteria, lichens and mosses capture and sequester a
significant amount of carbon by photosynthesised (Deyn et al., 2005; Hansen et al., 2008; and Lal, 2004).
Rain water and pooled water from ponds, lakes and rivers percolate through the soil horizons and the
upper rock strata, thus becoming groundwater.. The physical integrity of soil is also a prerequisite for
avoiding landslides in rugged landscapes (Moeckel et al.,2008, Kohne et al., 2009, Diplock et al.,2009,
Rezael et al., 2009).

DEGRADATION OF SOIL/LAND

Land/soil degradationrefers to a human-induced or natural process which impairs the capacity of land to
function. Soils are the critical component in land degradation when it involves (a) acidification, (b)
contamination, (c) desertification, (d) erosion or (e) salination.

(a) While soil acidification is beneficial in the case of alkaline soils, it degrades land when it lowers
crop productivity and increases soil vulnerability to contamination and erosion. Soils are often
initially acid because their parent materials were acid. Acidification occurs when these elements
are leached from the soil profile by rainfall or the by harvesting of forest or agricultural crops.
Soil acidification is accelerated by the use of acid-forming nitrogenous fertilizers and by the
effects of acid precipitation.

(b) Soil contamination at low levels is often within soil's capacity to treat and assimilate waste
material. Soil biota can treat waste by transforming it; soil colloids can absorb waste material.
Many waste treatment processes rely on this treatment capacity. Exceeding treatment capacity
can damage soil biota and limit soil function. Derelict soils occur where industrial contamination
or other development activity damages the soil to such a degree that the land cannot be used
safely or productively.

(c) Desertification is an environmental process of ecosystem degradation in arid and semi-arid
regions, often caused by human activity. It is a common misconception that droughts cause
desertification. Droughts are common in arid and semiarid lands. Well-managed lands can
recover from drought when the rains return. Soil management tools include maintaining soil
nutrient and organic matter levels, reduced tillage and increased cover. Continued land abuse
during droughts, however, increases land degradation. Increased population and livestock
pressure on marginal lands accelerates desertification.

(d) Erosion of soil is caused by water, wind, ice, and movement in response to gravity. More than
one kind of erosion can occur simultaneously. Erosion is an intrinsic natural process, but in many
places it is greatly increased by human activity, especially poor land use practices. These include
agricultural activities which leave the soil bare during times of heavy rain or strong winds,
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overgrazing, deforestation, and improper construction activity. Improved management can limit
erosion.

(e) Soil salination is the accumulation of free salts to such an extent that it leads to degradation of the
agricultural value of soils and vegetation. Consequences include corrosion damage, reduced plant
growth, erosion due to loss of plant cover and soil structure, and water quality problems due to
sedimentation. Salination occurs due to a combination of natural and human-caused processes.
Arid conditions favour salt accumulation. This is especially apparent when soil parent material is
saline. Irrigation of arid lands is especially problematic. All irrigation water has some level of
salinity. Rapid salination occurs when the land surface is within the capillary fringe of saline
groundwater.

SOILS AND HUMANITY

Throughout our history, fertile and productive soils have supported healthy and flourishing societies.

 The food we grow to provide provides energy, protein, vitamins, and minerals depends directly
on the condition of the soil. The intricate/fundamental link between soil and food security is
inescapable.

 History established the fact that fertile and productive soils have supported healthy and
flourishing societies.

 Admittedly, most of the soils in the world need some degree of amelioration, amendment and
improvement before crops reach full yield potential.

 The capability of soils to perform crucial air and water services and to support plant growth
depends on many unforeseen vital processes.

 The complex soil environment teeming with soil organisms is the system where plant roots grow.
Hence, there remains much to know about the essential linkage between plant roots and the soil
microbial environ (Roberts and Ryan, 2015).

In the last century, innovations in farm sector have alleviated society’s concerns about the capacity of
global agriculture to feed and clothe the world’s burgeoning population. Projected population pressure in
the middle of this current century (from the current 7 billion to 9 billion, or more) have raised question
whether mankind can respond to the challenges inherent in such demographic changes. The  challenge of
meeting this goal of enhanced output is all the more acute as it has to be attained on ever-decreasing per
capita availability of arable land, exacerbated by urbanisation and soil degradation and greatly increased
water and energy use (Lal and Stewart, 2010).Moreover, our agriculture has to compete with other soil
uses. Enhancing mankind’s capacity to produce an adequate food supply has never been more daunting.
While reducing food waste, changing diets, and expanding aquaculture can help in meeting food demand,
enhancing crop productivity and closing the yield gap between efficient producers and subsistence ones
will be the major goal.

Admittedly, food security is more than simple food production at farm level. It is influenced by economic,
political, social, and administrative factors that affect stability, access and safety of the world’s food
supply. Food security actually implies that all people have sufficient, safe and nutritious food so they can
maintain a healthy and active life. Healthy soils sustain plants, animals and humus and function as a
living ecosystem maintaining a diverse community of soil organisms that not only improve crop
production, but also promote the quality of our air and water environments (FAO, 2008). However, while
healthy soils are primarily associated with good crop yields, more recent attention has been given to the
nutritional quality of such yields.

About 12% of the world’s land area – around 1.5 billion ha – is currently used for crop production.
Although reasonable amounts of land are still potentially suitable for crop production, much of it is
covered by forests, protected for environmental reasons, or used for urban settlements (FAO, 2013).As a
direct consequence of increasing world population, arable land per person is decreasing rapidly. It is
projected that the world will only have 0.20 ha per person in 2050, as opposed to having 0.45 in 1060.
This arable land “crunch” is much more of a developing world issue where the e4xpected availability will
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be 0.15 ha per person versus 0.45 ha in the developed world (FAO, 2013). As such, the increasing
demand for agricultural products will put pressure on expanding into existing pasturelands (3.4 billion ha)
or marginal, low productivity grasslands, savannas, and shrub lands (1.1 billion ha) as reported by Cai et
al. (2011). The majority of the world’s agricultural lands require some degree of soil
improvement/amendments in order to support sustained productivity. Good soil husbandry is essential to
improve and maintain soil quality and to increase crop productivity. Nutrition management, associated
with other agronomic measures, is central among these practices, especially to modify soils withy
permanent or temporary limiting conditions, in order to incorporate them to the agricultural system. The
literature is dense in offering knowledge so the soil can be modified as per best management practices,
which should be always adapted to local conditions. The growing global demand for food, feed, fibre,
bio-fuel, and bio-materials has placed a high level of pressure on agro-ecosystems in which soils are a key
non-renewable resource, soil management practices should address this global demand by providing not
only for agricultural productivity, but also for protection and conservation of soils. Best management
practices (BMPs) for soil management should be socially acceptable, economically viable and
environmentally sustainable (Wingeyer and Garcela, 2015).

Human nutrition remains in crisis. While the prevalence of hunger has declined by 21% since 1990, at
least 805 million people still go hungry.  Among children under age of five, 161 million are estimated to
be stunted (low height for age). As atmospheric levels of CO2 increase, Zn deficiencies are likely to
increase (Myers et al., 2014). Most of the plant nutrients are human nutrients as well. Dietary Reference
Intakes for human nutrition are provided for every nutrient element considered essential in plants (NAS,
2014). The FAO, and many others, have been emphasising that good nutrition needs sustainable,
equitable and resilient food systems. Diversity in cropping systems is important. Composition of soils
influences the composition of crops, in turn influencing the quality of food, its contribution to human
nutrition, and ultimately human health. Agricultural management options for improvement include
diversification of cropping systems and correcting deficiencies through fertilisation.

Modern agriculture is related to quality of soil and is dependent to varying extents of the use of chemical
fertilisers; they support today’s high crop yields and thus ensure food security for the world’s burgeoning
population. These fertilisers can also contribute to improving the biological and physical quality of soils
and thus influence the environment through carbon sequestration resulting from enhanced root growth. A
secondary benefit of fertiliser use is an indirect contribution to improved humus and animal nutrition
through nutrient enrichment in crop produce. Hence, the adoption of a scientifically proven best
management schedules is paramount significant for the society at large, not to speak of farm production
alone.

The very role of soils in providing the chemical, physical, and biological environment where roots can
support plant growth is becoming more and more appreciated. The major areas of such appreciation are –

(a) Proper care of soil resources and conserving additional land from being used for cropping.
(b) Application of the concept of sustainable intensification with proper blending with stewardship

and conservation techniques.
(c) Apportionment of proper management schedules for soil protection balancing with social,

cultural, environmental and economic outcomes.

The goal of every land manager is to be as efficient and productive as possible. In other words, obtain
maximum output with minimum input. As we explore the application of 4Rs in soil management, it
becomes apparent that application of $Rs can be closely linked with many existing precision agriculture
(PA) technologies (Arnall and Phillips, 2015). Need for comprehensive and balanced soil stewardship
practices for meeting the food needs of the growing global population is beyond any doubt. Such
strategic/stewardship practices should include 4Rs-framework – ‘Right Source’, ‘Right Rate’, ‘Right
Time’ and ‘Right Place’ of nutrient application as advocated by the International Plant Nutrition Institute
(IPNI)(Mikkelsen,2015).

India occupying about 2.5% of world’s land area supports 17% of world’s human population. 57% (166
m ha) of Indian land is under the forces of degradation; 45% (149 m ha) under water erosion; 12% under
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either chemical erosion (13.5mha), or under wind erosion (14 m ha) or under physical erosion (11 m ha).
On the whole, annually 5334 m ton of top soil is being eroded due to water erosion. In such backdrop, the
need of judicious management of arable land is of utmost importance. Simultaneously, we need land use
planning. But‘why’... This is just because of the facts that—

(i) the geographical location of the various kinds of soils;
(ii) the physical, chemical and biological properties of soils; and
(iii) the capabilities of these soils to support various kinds of rural and urban land uses

Indeed, for society at large where we are today because of the quality of our soils. Soils have fostered life,
fed billions and they have protected our environment. How we manage these soils has been an integral
part of our great successes.......... and failures. We are extremely dependent on farmers and their daily
relationship with soil for thousands of years. So what should be real reckoning for us to organise
ourselves to the single point where we may dedicate an entire year to celebrating the very cause of soils.
Ij fact, this is one of the primary goals of the UN Declaration to raise awareness among society and
decision makers about the profound importance of soils for human life and civilisation. Soil related
activities in the International Year of Soils are going to keep the contribution of soils in the forefront of
our minds this year (2015) (Sulewski, 2015).

“The International Year of Soils will help pave the road towards Sustainable   Development for all and
by all”

Jose Graziano da Silva   Director-General of FAO

SOIL HEALTH IMPROVEMENT

Things one should do to improve soil health are as –

 Increasing organic matter in soil through increasing groundwater and vegetation, applying mulch
and composts.

 Encouraging biodiversity – above and below the soil.
 Supporting and protecting soil microbial ecologies, including fungus.
 Using biological-based fertilisers.
 Using vegetation intelligently within managed landscapes to protect soils from the effects of wind

and salinity.
 Aiming to have 100% groundcover, 100% of the time.
 Practicing minimal tillage and retaining crop stubbles.
 Using time-controlled planned rotational grazing.
 Reducing dependence on increasingly expensive fossil fuels and non-organic fertilisers and

biocides ( http://ensopilsforlife.org.au/soil,html).

Other related /important aspects are: (a) rain water harvest and management should be a part of planning
process, and (b) integrated water management should also be the key for effective and efficient
agriculture in future. Concept of watershed should become the key for good land use plan formulation.
The need for shifting the traditional mindset of only crop-based planning to the integrated farming
systems (IFS) planning is of paramount significance. On the whole, the concept of 3 Es – ecological,
economic and ethnological in dealing with several concomitant aspects towards Natural Resource
Management (NRM) should be kept in active mind (Das Gupta, 2001).

It should be kept in mind that resources are not by their mere existence on earth, but when they are useful
for some positive purpose, they become resources with ‘utility’ and ‘value’ judged by human being.
Existence of human being is at the must at the centre-stage (Das Gupta, 1994, 1995 and 2001).

Our Green Revolution, White Revolution, Yellow Revolution....,. were the results of the partnership
between farmers, agricultural scientists and political visionaries. Specifically, our Green Revolution was
the process of “SEED – to—GRAIN”. Out cherished anticipated Second Green Revolution should be
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“SOIL – to – SEED – GRAIN” as well as “FOOD –to – MARKET”. For this, we have to take shelter
under ‘Science’. How pragmatic Rabindranath Tagore was in this context when he uttered as – “Science
is the art of managing our future”. This is obviously through effective, practical and continuous culture
of research. Actually, we want ‘Hope’ and not ‘Hype’. Every research should end up with creating
another ten issues or problems to be solved in coming days. “Scientists have always to consider
themselves as ‘agents’ and not merely observers and ask about the moral significance of the actions
which comprise even the very doing of science” (Toulmin, 1982). Many problems are really social
problems.......... They begin with the people as the cause and end with the people as the victims.

THE INTERNATIONAL YEAR OF SOILS, 2015

In spite of pervasive and all round importance of soil towards society, culture and civilisation in general
and farm production in particular we rarely consider the importance of soil.  Each of us has a close
association with soil every moment of our life. Actually, if there were no soil, there would be no life on
this planet ‘EARTH’. Here, I am much tempted to quote the comment made by Leonardo da Vinci --

“We know more about the planets above than the soil underfoot.”

The 68th UN General Assembly declared 2015 the International Year of Soils (IYS). The Food and
Agriculture Organization of the United Nations has been nominated to implement the IYS 2015, within
the framework of the Global Soil Partnership and in collaboration with Governments and the secretariat
of the United Nations Convention to Combat Desertification. The IYS 2015 aims to increase awareness
and understanding of the importance of soil for food security and essential ecosystem functions.

“The International Year of Soils will help pave the road towards Sustainable Development for all
and by all”.

Jose Graziano da Silva, Director-General of FAO

Soils for Life strongly supports the IYS 2015 and will continue to promote the importance of healthy soils
and encourage the adoption of regenerative landscape management practices throughout the year,
including celebration of World Soil Day on 5 December.The International Year of Soils aims to be a
platform for raising awareness on the importance of sustainable soil management as the basis for food
systems, fuel and fibre production, essential ecosystem functions and better adaptation to climate change
for present and future generations.

THE OBJECTIVES OF THE IYS ARE TO:

 create full awareness of civil society and decision makers about the fundamental roles of soils for
human’s life;
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 achieve full recognition of the prominent contributions of soils to food security, climate change
adaptation and mitigation, essential ecosystem services, poverty alleviation and sustainable
development;

 promote effective policies and actions for the sustainable management and protection of soil
resources;

 sensitise decision-makers about the need for robust investment in sustainable soil management
activities aiming at healthy soils for different land users and population groups;

 catalyse initiatives in connection with the Sustainable Development Goals (SDG) process and
Post-2015 agenda; and

 advocate rapid enhancement of capacities and systems for soil information collection and
monitoring at all levels (global, regional and national) ( http://www.fao. org/ global soil
partnership/iys-2015/en/).

Let all us take a breath and a pause for thinking aloud for the cause of  SOIL underfoot, plan and act
accordingly for strengthening the much needed launching pad for healthy society and humanity.

“Coming together is a ‘Beginning’; keeping together is ‘Progress’
and working together is ‘Success’.”

--- Henry Ford
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