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To Sustain Human life

There is a triad whose health impacts the health and well- being of all 
humanity namely Air- Water – Soil. These are also common to all and 
suffers from the aspect that was enunciated by Aristotle ‘ That which is 
common to all, gets the least attention’. Thus the Global commons of Air, 
Water and Soil, gets systematically abused, ignored and eroded. While all 
three need attention, today’s presentation will focus on the soil

Soil is generally considered a surface to walk on or build upon. The 
ecological service that a soil provides is never considered in any 
‘development’ planning. This has allowed an incalculable loss in 
biodiversity and sustainability.

Soil is often called  the ‘Living Skin’ of our planet…..





By 1862 this process was repeated
with vigour in the forests of Sri Lanka

“I know of no more awe-inspiring sight, than that of a
thousand acres on fire. Sheets of flame appear to leap
into the air, and yell with a sort of devilish delight at their
victory over the magnificent trees they are reducing into
charred masses of cinder and charcoal. It is more than
impressive; it is fearful, yet grand! After the fire has
completed its work, the land is covered with. Black logs,
lumps of charred timber, masses, and often great
fragments of stones, broken by the heat that has swept
over them. A deep

When morning broke upon the day following the events
recorded at the conclusion of the last chapter, I found
myself gazing upon a scene not altogether unfamiliar to
me. All around me lay hundreds of charred black logs,
stumps in fantastic shapes and outlines:

fallen branches, broken and distorted by fire: cinder
heaps, and little rivulets of sodden ash: all indicative of
the fierce, merciless fire that but a few weeks ago, had
raged over a spot that so lately had been a beautiful
forest land. covers the landscape; impressive, but
depressing. It was now a blackened wilderness, to be
changed into fields of coffee, by the labour and patience
of man. A strange picture; fascinating in one respect:
fearful in another and yet so full of a strange mixture of
possibilities was this wild heap of ruins, this uncouth mass
of slaughtered giants of an inarticulate, yet eloquent
world, to be transformed by, industry in the pursuit of
fleeting wealth.”

Fredrick Lewis’ (1926) Sixty-Four Years in Ceylon.



When the forest burns, all the life in its 

topsoil is lost

The living skin is reduced to ashes and 

the protection from erosion is gone.



Once the topsoil organic matter is gone

Serious Erosion Begins



Current state of the
topsoil in many areas



Organic Matter

The wonder of the world of soil carbon has 
generally been ignored by much of soil science. 
Ranging from about .01 to 10 % in proportion. 
This diminutive fraction is really the engine that 
drives all of agriculture.

The principal property of soil fertility is 
determined by biological factors, mainly by 
microoganisms. The development of life in the 
soil endows it with the property of fertility





One gram of soil may contain 1-2 billion 
individual bacterial cells. 

Sharing this same gram are the 
actinomycetes with populations of 
100-200  individuals

In the same gram the fungi are present  
similar numbers and often have a 
kilometre or more of hyphae

There are 100’s of thousands of Algal cells

Thousands of nematodes, 

Collombolids

Microarthropods

One gram of soil may contain 1-2 
billion All this accounts for a mass 
of about 5000-1100 kg of bacteria 
per hectare in the upper 15 cm of 
soil. (Allison, 1973).
bacterial cells. 



This accounts for a mass of 
about 7000-14,000 kg
of living organisms per 
hectare in the upper 
15 cm of soil of forest or 
farmyard ecosystems



The combined biomass of all soil organisms in
one hectare of good soil is equal to that of twenty horses

The daily operation of these  organisms yield the 
power of about 20 HP per hectare . This energy goes 
into maintaining the productivity and sustainability of 
the soil ecosystem. As well as texture and stability.

It is an active soil ecosystem that builds up organic 
matter such as humates  that helps hold water in the 
sub surface layer



As external energy is applied to the soil ecosystem
it looses biomass and diminishes natural productivity

As the biomass component is reduced, the biological 
power required to sustain the productivity of the soil 
is reduced.

If this process is allowed to continue leads to 
complete loss of soil productivity and total 
dependency on externally supplied power.



Soil profile showing
the vey poor
organic matter
horizon typical
of the mountains



Consequence of our passive 
acceptance of massive volumes of  
life stifling fossil Carbon being 
injected into the ‘Global Commons’ 
of our atmosphere through the 
burning of ‘fossil fuels’



This addition of increasing amounts 
of Carbon Dioxide through the 
burning of fossil fuels has initiated a 
crisis in the commons



The effect of a small shift



In many nations today the 
temperatures will exceed 37 
degrees regularly, planning for heat 
stress is critical for future 
agricultural design

The Danger



Ability of earthworms to 
sustain themselves in a 
warming soil



Roots and Soil



Tree Roots provide up to 20% of their total 
root weight as exudates into the 
surrounding soil.

1 meter of trees root = 1km fugal hyphae

Each Species of tree provides differing 
chemical compounds 

Many species of trees have distinct 
species of associated soil organisms



The microorganisms in the soil detoxify
pesticides and agro-toxins



Loosing soil stability
through loss of

bacterial activity

Soil colloids are the most active constituent of the soil and it 
determine the physical and chemical properties of the soil. 

The fertility of the soil-water solution for plants is based on the 
capability of the soil to hold and exchange cations; this is referred to 
as the cation-exchange capacity. Without soil colloids, most vital 
nutrients would be leached out the soil by percolating water and 
carried away in streams. thousandth of a millimetre (0.0001 mm; 
0.0004 in) small.

Bacterial Gums are some of the strongest known binding 
substances.





Removing Tea for an even more
destructive process on the soil



With the top soil gone,
Desertification begins



Soil management through applied
knowledge can rebuild our soils



To a point where the
life of the soil can return



And perhaps we can even
hope to regain what we lost 



The evolution of a
living soil needs time





The growing of the forest
ensures the growing of the soil



Primary Ecosystem Services (PES)
sustains the Global Commons

Analog Forestry is a way of restoring 
forests by creating a tree-dominated 
ecosystem that is analogous to the 
original mature ecosystem in 
architectural structure and ecological 
function, the most critical of which is 
Primary Ecosystem Services (PES)

www.analogforestry.org



Analog Forestry Application

Before After

http://www.biodiversitymanagement.com.au/1998.htm
http://www.biodiversitymanagement.com.au/1998.htm
http://www.biodiversitymanagement.com.au/1994.htm
http://www.biodiversitymanagement.com.au/1994.htm


Analog design on the left (90% exotic species) mimics the natural 
forest on the right ( 100% native species) with added aesthetic 
considerations, in insisting the inclusion of other growth forms, 

epiphytes, vines etc. it increases biodiversity and PES



Comparison of Soil Quality in Monoculture Forest (Pinus carribea), 
Natural Forest and Analog Forest Ecosystems (M.K.L.Chandana 2019)



Comparison of Soil Quality in Monoculture Forest (Pinus carribea), 
Natural Forest and Analog Forest Ecosystems (M.K.L.Chandana 2019)



Where to now  ?… The living 
soil  is being lost at the rate of 
a football field every five 
seconds.. It is being poisoned, 
built upon, eroded. Its energy 
to sustain us will soon 
disappear. 

This should be on the minds 
and in the hearts of anyone 
even remotely connected to 
the land…..



How to begin ? 



Look at soil as as many
diverse components of a watershed



In terms of soil and water the maintenance
of quality is determined by land use.

While Urbanization seen as ‘development, the true value of the contributions of the rural sector remain massively 
discounted and therefore degraded. Urban Development MUST be balanced with Rural Development on any landscape

RURAL  -------URBAN



The maximal sustainable yield of ecosystem services of each 
watershed should be the defining parameters of urban  growth



Vehicles for Investing in Primary Ecosystem 
Services (PES) are being developed

by EarthRestoration




