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This discussion note was written in 1988 to discuss the subtle differences
between ‘ecology’, ‘environment’, and ‘ecosystem’, and to contribute to the
ongoing debate about “conservation”

The cover illustration is by Uma Bordoloi.



1 DEF INITIONS
tcology is the study of the interrelationships between
different elements of nature, namely land, water, air, fauna,

and flora.

Environment is the collection of factors that affect
a particular thing. For exanple; factors that affect a human
being can collectively be called the human environment.

Here we study aspects of the natural envircnment of
human beings., that is, those factors in nature that affect

human beings.

Ecosystem is the natural system where different elamnents

of nature interact with each other.

2 HUMAN INTERACTION WITH NATURE

Apart from the aesthetic pleasure ihat nature provides,
hunan beings "use" nature in two different ways. They consume
various natural products like woed, fruits, leaves, grass,
water, minerals etc. They also dump much of their waste

into water or air.

Human beings often manipulate natural systens for
their own benefii. Clearing forests for agriculture or fruit
plantations is one such manipulation, Darming rivers to

produce electricity, or provide irrigation, is another such.

Undeniably human beings are as much a part of nature
as any other animal, or plant. They have both a moral right
and a biological necessity for sustenance through nature,
Their demands on nature, then, should be considered as legitimate

as those of any other living creature.
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3 THE ECOSYSTEM

Carrying Capacity

The limits within which nature can respond to the

demands of its various creatures is called its carrying capacity.

HUMAN USES
INDUSTRY
AGRICULTURE
DOMESTIC
OTHER
S '
t ]
RESOURCE WASTE
- ~
Productive Assimilative
capacity capacity

NATURE

Carrying Capacity

The Supply Demand Balance

It is not only humans who live off nature, il living crea-
tures do so. Though nature has great abundance, it s not
infinite. Therefore nature has to have some regulatory mechanism
to ensure that it is not pushed beyond [its carrying capacity.
For, like human beings who die if their blcod is drained
or if poison Is dumped intoc their bodies, so doees nature

die if it is drained or poisoned.

Fortunately all living creatures (except human beings)
are frugal. They only consume as much as is minimally reguired,
and they do not waste. Nature, therefore, 1o ensure that

the carrying capacity [s not exceeded, has only to control
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the population of the various forms of life.

1t does this by ensuring & balance between the predator
and the prey, and between the food supply and the consurers.
For example, in a forest where there are leopards (predator)
and deer (prey), the population of leopards Iis dependent
on the population of deer, and vice versa. " When the population
of leopards increases, the demand for the prey (deer) goes
up, and consequently the population of deer falls. A peint
comes when lhere are too few deer to sustain the large population
of leopards and, as such, the leopards start dying and iheir
population drastically reduces. This reduced population
of lecpards takes the pressure off the deer, whose population
then iicreases rapidly 1o a point where there is nmore than
enough food for the leopards, and so the leopard population

starts increasing, ad INnTiNliuT..... {See 1igure twlow).

Leopard population

NUMBER Deer
OF Population
ANIMALS

YEARS

Using devices such as these, nature ensures that carrying

capacities are not transgressed, and that there 1$ continulity.

Interdependence

All elements of an ecosystem are interdependent, forming
a type of ecological chain where the breaking of any one

link would destroy the chain, fach species 1is dependent
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on others for its food, shelter and often for reproduction.
The carcasses or wastes of one species becomes food for many
others. Flowers and trees need birds and insects to help
them reproduce. Many animals build homes and nests in trees,

rocks, underground or in water.

" Sometimes plant and insect become total dependent
one upon the other, The yucca grows in Central America.
It has a rosette of huge leaves from the centre of
which rises a tall stalk bearing cream-coloured flowers,
These attract a small moth with specially curved mouth
parts that enable it to gatbher pollen from the yucca
stamens. It moulds the pollen into a ball and then
carries 1t off to arnother yucca flower. First it
goes to the bottom of the flewer and lays its eggs
inside the ovary. Then 1t climbs back up to the top
of the stigma rising from the ovary anc¢ rams tha pollen
ball into the top. The plant has now been fertilised
and, in due course, the ovary will swell into seeds.
The meth's eggs will hatch into caterpillars which
feed on some of the seeds. The rest will develop
into new yucca plants. If the moth were 1o become
extinct, the yuccas would not reproduce thaniselves.
Fach depends on the other. " {(Attenborough, David,

Discovering Life on karth, p 58.)

Succession and Evoluiion

But ecosystems are mostly not static. They keep changing
and evolving, responding to internal and external changes.
Over the history of life we have seeh that some species bave
appeared on earth at specific times, only to disappear again
when the cilimate, or habitat, became unfavourable, or when
competition from other species became too strong. Most  of
nature keeps changing at its own pace, and guided by 1ts

own logic. This process of natural change 1s called succession.
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Genetic Diversity

The genes, containing the DNA molecule, determine
the nature of all living things. The genetic code determines

the form a plant or animal takes and its various characteristics.

An ability to identify and select genetic codes has
led to major technological breakthroughs, most significantly
perhaps the breakthroughy in agricultural 'technology.' By
genetic engineering, the wseful characteristics of various
types of cfop plants have been combined to create optimal

strains : the "high yielding™ varieties.

The richness of nature is symbolised by the diversity
of species, each containing a unique genetic code. The accumu-
lated knowledge of thousands of millions of years is stored
In these codes. It is essential that these codes be preserved
and not allowed 10 be destroyed, for we s1ill have very little

idea of which of them we, or nature, might require, and when.

4 THE FOREST-SOIL-WATER-AIR INTERCONNECT ION

- Oxygen In the air is the basic precondiiien of
all life, for all living things, plants or animals,

need oxygen to survive.

- Trees and other wvegetation help the air to caintain
its levels of oxygen by cleaning the air of other

substances.

- The forest binds the soil and prevents soil erosicn.

~ The forest also refurbishes the so0il by providing

biomass that is then biodegraded and decomposed.

- Naturally the forest, and all the plants therein,
live eoff the soil, and many creatures live among

the scil.
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- Forests are essential for getting requlated rainfall.

- They also---prevent excessive runoff of rain water

and help to recharge the underground water reservoirs

{See the figures below)
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5 THE HUMAN ADVENT

Human beings, socon after their advent on Earth (35,000
years ago) worked single mindedly at disassociating themselves
from the community of nature and from its customs and laws.
These customs and laws evolved over three thousand six hundred

and fifiy million years, since the creation of earthn.

initially hunan populations were also controlled by
the availability of food, and hunan beings were also frugal
creatures consuning the bare minimum and wasting nothing.
Evidence suggesis that our ancestors were hunter—gatherers

who roared about looking for wild fruits and gamne,

But very soon human beings started cultivating plants
and domesticating animals, thereby ensuring that their survival
was not dependent on the availability of wild fruit and game.
This was the first significant departure in nature from the

traditional balance between consumer and food supply.

Growth of Human Population

As human populations grew, the land area under cultivation
also grew, and so did the number of domesticated animals.
More and more land was converted te farmland or pasture land,
thereby denying access to a muchn larger number of creatures

who lived off this land earlier.

However, despite their skills at cultivation and domestica-
tion, there were often miscalculalions, and many human civiliza-
tions perished as a result of ecological collapses, their

ruins feorever preserved under the sands of deserts.

Though human beings had freed themselves from the
necessity of gathering their food from the wild, they were

still dependent on nature for rainfall and soil fertility,
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and still vulnerable to crop pests, human and animal diseases,

and to other natural "disasters™.

Growth of Technoloagy

But it was not only the growth of human population
that threatened nature's carrying capacity, a much greater
threat came from the new and often wasteful technologies
that humans developed to exploit natural rescurces. 1In itself
cultivation of crops and domestication cof animals was also
a new technology. Along with this humans started living
in houses built of wooed and stone and mortar, used wood as
fuel, made Implements and vessels, and even vehicles. Artisan
skills develeoped, as did culinary skills and male and female
fashions, and many plants, animals and minerals were used
in growing quantities to satisfy newly azcuired needs. {Many
edible game birds became extinct because of over hunting,
and the mink and egeret became threatened as the fur of the
former and the feathers of the latter were much in demand

for making coats and adorning hats.)

Humans learned how to make and usc metals and chemicals,
and perhaps for the first time began texing the assimilative
capacities of nature by dumping wastes into rivers and seas,

and releasing toxic gases into the air.

The development of  settled agriculture alse meant
that more things could be accunulated, as the earlier hunter
gatherers were nonadic and had to carry all their belongings
wherever they went. This was the beginnings of consumerism

and the conmodity race.,
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6 THE CURRENT CRISIS

Today ecological disaster confronts hunanity. It
is said that for preventing a nuclear disaster we know which
button must not be pressed, but for preventing ecclogical
disaster there are no buttons to be safeguarded, for they

have mostly been already pressed.

Ecological disaster is again not a reality of only
the future, many countries and regions are already facing
ecological disasters. Ethlopla and Somalia in Africa, Indonesia
and Nepal in Asia, and even parts of Brazil in Latin Amnerica
heve faced the brunt of deforestation and land degradation.
"Developed" countries like USA, i'rance, Germany, and Canada
are in addition facing problems caused by acid rains and
by industrial pollution. In India, most of the very widespread
illnesses are water borne and a result of contaminated scurces

of water.

Forests

The world is very rapidly losing its forest cover,
Most of ithe tropical forests are under threat from growing
populations without adequate means of sustenance and from
spiralling Industrial demand. In a country like India the
forest cover has declined from about 28% of the land area
of 328 million hectares to about 10% in the last 40 years.
Even more alarming, according to satellite imagery, India
is loesing 1.3 million hectares of forests every year, At
this rate in another 30 years at the mest, India will have

no forests left.

Almost all other "“developing" countries are in similar
straits, some even worse off. Bhutan is one of the only

exceptions with an existing forest cover of over 60%. However
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considering the hilly terrain and extreame climate, 60% is

about the minimum required for Bhutan.
This loss of forest cover has had the following inpacts.

1} It has adversely affected macro and micro climate,
especially in the rain forest regions like Brazil and Indonesia

and made rainfall erratic.

2) It has directly resulted in the impoveristment
of the soils by aggravated erosion and non-availability of

biomass and nutrients,

3) 1t has caused grave hardship to the tribal and
poor people dependent on these forests for their food, shelter

and Livellhood.

4) It nas destroyed the culture and ethos of many
civilisations by forcing the people to change their way of
tiving, by impoverishing them, and by forcing them to migrate

e urpan centres in search of jobs.

5) It has led to the destruction, and sometimes
-~tinction, of thousands of living creatures and valuable

enetic stock.

6) It has seriously undermmined the water regime
ir many countries, and has resulted in flcocods and droughts

causing incalculable damage to life and property.

o llution

Over the last hundred years or sc, human beings have
started taxing the assimilative capacity of nature like never

Lefore, Different types of waste products, each more toxic

10

3
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than the other, [s being increasingly dumed into our rivers
drid seas, on land and in the air. Millions of children die
every year due to water borne ailments. The incidence of
pollution related diseases, including cancer, is going up
every day and especially affecting the poorer countries,

and the poorest populations.

Dangerous chamicals like mercury and lead, and nuclear
wastes, are not only killing the living but affecting the
yet-to-be-born children by mutating genes and producing horriply

disfigured babies,

Primarily there are three tvpes of pollution:
1) Water Pollution

2) Air Pollution

3) Land Pollution

Water Pollution

In the less industrialised countries the major problem
is that of water pollution, There are three main sources

of water pollution:

Domestic
Agricultural

Industrial

Domestic Pollution mainly consivts of the wastes that we
put out from our homes into water wavs, This 1s one main
source of disease. Such polluticn contaminates sources of
drinking water and can cause various diseases 1ike gastroentritis,
cholera, dysentry and othef stomach ailments. It also.adversely
affects the water ecosystem, killing fish and other riverine

and marine life.

11
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Agricultural pollution consists mainly of fertilizer and

pesticide runoffs from agricultural fields into rivers and
Streams. These pesticides and fertilizers contain many chemicals
which are not easily biodegradable and which enter the food

chain. Most of these are very harmful tc health.

Industrial pollution consists mainly of wastes and effluents
from industries. These contain various substances Including
toxic chemicals which enter the water and are mostly not

biodegradable.

The toxic pollutants from both agricultural and industrial
activities get accumulated in the bodies of plants and animals
and sometimes affect the health and life of the consumer
many  years later. This is because they mostly do not get
flushed cut of the system and their quantity keeps growing

inside the body as more of the substance is imbibed.

Atr Polliution

The burning of coal, and of petrochenicals are the
two nwst significant sources of air pollution. Coal fired
thermal power stations, and other coal fired furnaces and
industries, emit large quantities of fly ash and sulphur
dioxide, Fly ash is a major health hazard, as is sulphur
dioxide, causing serious respiratory ailments. Sulphur dioxide
also combines with water vapour in the air to form an acid

which often comes down as aclid rain.

Cars and other wvehicles produce carbon nmonoxide and

lead, both highly toxic and dangerous substances,

There are also other sources of air poliution, like

wood fires, dusl, and other gasses released by chemical industrics.

12
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Land Pollution

Various activities, especially open cast mining, can
cause serious land pollution, Carelessly run mines scatter
their overburden over vast areas, destroying the vegetation
and soil of these areas. This overburden is carried to great

distances by the wind and water, damaging widespread areas.

sometimes industries also dump their wastes on land,
especially if there is no water way nearby. This is another

source of land pollution.

The practice of storing nuclear waste ir unde:-ground
Charbers is among the most dangerous of activities and will
have sericus irplications on  the future and w0 theing  of

humanity.

7 THE CHOICES : PAST AND PRESENT

Today we live in a world of nuclear 1o noioqgy of
] 9y,

the internal combustion engine, 0f plastics arw  seat icides,
and we have nol only drained most of the edar: .. tLut also
polluted 11 with the nost deadly substances, ot ocould woe

have dune otherwise, or can we still do others . o for whiat

remaing?

It seems certain that for a large part of i.man history
there was genuine ignorance about the impact ot nature of
human activities. Till very recently droughts, crop failures,
disease, as also natural disasters were consicered solely
the work of a displeased God. There was no understanding
of the interrelationships in nature, or of its complexity,
angd 1if a strean or a well dried up no one ever connected
it to deforestation in the catchment area, but were convinced

that some one had cast an evil eye on then.

13
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Slowly, however, this began 10 change and progress
in science also encompassed the natural scliences. Unfortunately,
this growth of scientific knowledge was not matched by a
growth in rationality, or even sanity, among those who planned

for and presided over human destiny.

Today it is clear that all economic development has
to be done within the constraints of the natural environment.
Whereas one can have short term economic development without
considering the natural environment, no long term sustainable
economic development is possible without respecting the carrying

capacity of nature.

Science and technology can help both in detemining
what the carrying capacity of an ecosystem is, and how to
enhance this carrying capacity. Therefor proper use of our
scientific knowledge has to be made to ensure that development
continues, but only at a pace where nature can support such
development, for this is not just the best or rational way,

it is the only way, a "no choice” situation.

Shekhar Singh
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