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SOIL & LIFE



Heaven is under our feet as well as over our heads.”-
Henry David Thoreau

This Presentation will introduce you to an amazing world—the world beneath your feet.

&  LIFE





All things connect:

“No man is an Island, entire of it self”- John Donne

In this Tiny world none can survive in Isolation. To eat, the Lion must prey on Gazelle, the

Gazelle must grace on grass, and the grass must extract nutrients from the SOIL. And all are

dependent on the SUN, without whose energy there would be little or no life on this world.



The Web of Life:

The complex interrelationship between plants and animals in Ecosystem are critical to its

stability. They ensure that the flow of energy through the system is kept constant, that

nutrients are available and the waste products are recycled. Although over time, individual

species may change through evolution, with come disappearing altogether, while new species

appear and proliferate, the overall system is kept in balance.



Disturbing the 

web of life









Soil is the foundation our natural living world depends on, the often-unappreciated

substance of life, the dynamic material that civilization is built on, the critical zone of

the earth. Once you know soil in its complexity and beauty, you will know life with

broader horizons. Soil is not dirt. Soil is life!



Upon further consideration it may come as a surprise that much of what we depend

on—food, water, fiber, shelter—are all related to a single, often overlooked item. This

is soil! Soil (the pedosphere) represents the critical zone of the earth where life (the

biosphere), water (the hydrosphere), minerals (the lithosphere), and air (the

atmosphere) intersect and interact



Definition:

A natural, three-dimensional body at the Earth’s surface. It is capable of

supporting plants and has properties resulting from the effects of

climate and living matter acting on earthy parent material, as

conditioned by relief and by the passage of time.

Perhaps the simplest is that soil is a living, dynamic resource at the

surface of the earth.



An understanding of soil—what it is, how it is formed, what it is made of, and how it is

used. Soil serves as a repository of many geological and climatic events that have

occurred in its location. It is a window to the past, but it can also serve as a view of the

future as its properties relate to how we can and should manage this finite resource.



For soil is in part a creation of life, born of a marvelous interaction of life and nonlife long

eons ago. The parent materials were gathered together as volcanoes poured them out in fiery

streams, as waters running over the bare rocks of the continents wore away even the hardest

granite, and as the chisels of frost and ice split and shattered the rocks.



Then living things began to work their creative magic and little by little these inert materials

became soil. Lichens, the rocks’ first covering, aided the process of disintegration by their acid

secretions and made a lodging place for other life. Mosses took hold in the little pockets of

simple soil—soil formed by crumbling bits of lichen, by the husks of minute insect life, by the

debris of a fauna beginning its emergence from the sea.



A great number of processes take place in the soil, but they can be grouped together 

under four major categories: additions, losses, transformations, and translocations





Additions are easy to understand. They consist of materials deposited on the soil from

above, as well as materials moved in with groundwater, such as salts. Obvious

examples are additions of leaf litter as trees shed their leaves, or additions of organic

material as plants and plant roots die. Also obvious are additions of mineral material

from flooding, landslides, and other geologic events. Rainfall is also an addition



Losses are also rather obvious. Erosion is a major form of soil loss. Loss can also occur

as nutrients are taken up by plants and plants are harvested and removed. As minerals

and nutrients move through soil into groundwater or out of the plants’ rooting zone,

this too is considered a loss.



Translocations are similar to losses in that they involve movement of materials.

Translocation differs in that the material is not removed from the soil; instead, it

moves from one location to another. This internal movement is referred to as

illuviation and eluviation. Eluviation removes material from a zone. Illuviation moves

material into a zone. In other words, eluviation is material exiting, while illuviation is

material entering



Understanding transformations takes a little more thought. Soils are dynamic— that

means they are constantly changing, and biological, chemical, and physical

transformations are part of this. For example, leaf litter falling on soil eventually

decomposes. This decomposition is a transformation process. Likewise as rocks

weather to soil, this too is a transformation process. The initial minerals in the rock are

transformed to clays in the soils over time. One mineral can be transformed to another

without additions of materials.



Life not only formed the soil, but other living things of incredible abundance and diversity now

exist within it; if this were not so the soil would be a dead and sterile thing. By their presence

and by their activities the myriad organisms of the soil make it capable of supporting the

earth’s green mantle.



The soil exists in a state of constant change, taking part in cycles that have no beginning and

no end. New materials are constantly being contributed as rocks disintegrate, as organic

matter decays and as nitrogen and other gases are brought down in rain from the skies. At the

same time other materials are being taken away, borrowed for temporary use by living

creatures. Subtle and vastly important chemical changes are constantly in progress, converting

elements derived from air and water into forms suitable for use by plants. In all these changes

living organisms are active agents.



Bacteria, fungi, and algae are the principal

agents of decay, reducing plant and animal

residues to their component minerals. The vast

cyclic movements of chemical elements such

as carbon and nitrogen through soil and air

and living tissue could not proceed without

these micro plants. Without the nitrogen-fixing

bacteria, for example, plants would starve for

want of nitrogen, though surrounded by a sea

of nitrogen-containing air. Other organisms

form carbon dioxide, which, as carbonic acid,

aids in dissolving rock. Still other soil microbes

perform various oxidations and reductions by

which minerals such as iron, manganese, and

sulfur are transformed and made available to

plants.



Also present in prodigious numbers are microscopic mites and primitive wingless insects

called springtails. Despite their small size they play an important part in breaking down the

residues of plants, aiding in the slow conversion of the litter of the forest floor to soil.



Bacteria
Bacteria is the crucial workforce of soils. They are the final stage of breaking down nutrients
and releasing them to the root zone for the plant. In fact, the Food and Agriculture
Organization once said “Bacteria may well be the most valuable of life forms in the soil.”

Actinomycetes
Actinomycetes were once classified as fungi, and act similarly in the soil. However, some
actinomycetes are predators and will harm the plant while others living in the soil can act as
antibiotics for the plant.

Fungi
Like bacteria, fungi also lives in the rootzone and helps make nutrients available to plants. For
example, Mycorrhizae is a fungi that facilitate water and nutrient uptake by the roots and
plants to provide sugars, amino acids and other nutrients.

Protozoa
Protozoa are larger microbes that love to consume and be surrounded by bacteria. In fact,
nutrients that are eaten by bacteria are released when protozoa in turn eat the bacteria.

Nematodes
Nematodes are microscopic worms that live around or inside the plant. Some nematodes are
predators while others are beneficial, eating pathogenic nematodes and secreting nutrients to
the plant.

http://www.fao.org/home/en/
https://www.holganix.com/blog/endo-and-ecto-mycorrhizae-squashing-disease
https://www.holganix.com/blog/preliminary-results-from-studies-on-pathogenic-nematodes-show-big-promise


This soil community, then, consists of a web of interwoven lives, each in some way related to 

the others—the living creatures depending on the soil, but the soil in turn a vital element of the 

earth only so long as this community within it flourishes.





There are four components to every soil: minerals, organic matter (living and dead), 

water, and air. The minerals and organic matter make up the solid phase. The water 

and air make up the pore space. A typical handful of soil contains 50% pore space, 45–

50% minerals and 0–5% organic matter



As water infiltrates and percolates through soil, the soil’s chemical, biological, and

physical properties clean the water by removing contaminants. This means that soil

is perhaps the largest single water (and wastewater) treatment plant in the

world. Soil helps keep water clean by filtering it.



Soils store the nutrients until the plant needs them. Soil acts as a nutrient reservoir

for plant growth and survival. Soil also provides critical support for plant roots,

preventing the plant from falling down or washing away. Soil also acts as a sponge

to hold water.



Ecologists group large geographic regions with similar environments

and distinctive plant and animal communities into biomes. The major

terrestrial biomes include savanna and temperate grasslands, tropical

and temperate rainforests, boreal and temperate forests, arctic and

alpine tundra, deserts, shrublands, and wetlands. Each biome

comprises several ecosystems.

The environmental factors influencing biomes include latitude, the

general climate and topography of the region, and soil. Soil is the

foundation of every terrestrial ecosystem.





















Under some conditions, the chemical conversions and transformations that lie at the very

heart of the living world are affected. Nitrification, which makes atmospheric nitrogen

available to plants, is an example.The herbicide DDT causes a temporary interruption of

nitrification. In recent experiments in Florida, lindane, heptachlor, and BHC (benzene

hexachloride) reduced nitrification after only two weeks in soil; BHC and DDT had

significantly detrimental effects a year after treatment.

One of the most important things to remember about insecticides in soil is their long

persistence, measured not in months but in years. Aldrin has been recovered after four

years, both as traces and more abundantly as converted to dieldrin. Enough toxaphene

remains in sandy soil ten years after its application to kill termites. Benzene hexachloride

persists at least eleven years; heptachlor or a more toxic derived chemical, at least nine.







The Soils of Vaigai Basin is classified as Deep Red Soil, Red Soil, Red Sandy Soil, Black Clayey

Soil, Laterite Soil and Alluvial Soil. Deep red soil is prevalent in cumbum valley near

Chinnamanur, Uttamapalayam and Cumbum areas.

Between Vaigai dam and Peranai red soil is prevalent. The soil is red to yellowish red and

sometimes brownish in colour and has a thickness varying from 0.25m to 3m in this area.

The Red Sandy soil is the soil mixed with sand or quartz fragments. These are found in the

area in vicinity of quartzite outcrops.

Black coloured, black to brownish soil is found in some part of this area near Andipatti,

Meenakshipuram in this basin area.

Lateritic soil is distributed in Kodaikanal hills and slopes and North West of Manamadurai.

Alluvial Soil occurs predominantly in lower Vaigai basin and along Vaigai river and its

tributaries.





URBAN STREAM

•Impervious surface cover in a region

•characters and quality of urban 

stream.

•Factors influencing urban stream.

•Morphology of Urban stream.

•Impervious surface cover Vs urban 

stream, Vs Hyporheic zone

Impervious Surface Cover (ISC)
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Channel Reconfiguration:

•Human intervention leading to channel

reconfiguration such as concrete lining,

building physical infrastructures like

bridges, cause ways etc.

•Effect of straightening the channels

•Upstream down stream character.

Channel Reconfiguration
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