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In this mobile era, missed calls are part of every one's life. We 
send them or we are at the receiving end - conveying  mute, but 
highly meaningful messages, in an amazing display of brevity in 
communication. It could be an instruction to call me back or the 
news of completion of a major task by prior understanding, which 
normally requires several minutes or hours of explanation. In my 
view, missed call may be rated as the briefest message form in the 
world - the extent of information passed on is limited only by the 
imaginative skill of the sender or receiver. The next in line could be 
the SMS.

The ubiquitous e-mail  may be considered as the next in line of 
brief communication forms after the above two. Making its entry 
in the '70s with many professors and students at U.S. universities 
and government researchers exchanging information through their 
computers, e-mail has established itself as an earth-circling message-
handling system of global reach. Today, e-mail writing is undergoing 
changes to enable it to deliver more information with fewer words, 
a necessity of the day of information overload. There are three 
levels of information exchange in an e-mail message - subject, body 
of the mail and finally, the attachment. The e-mail brevity trend 
starts from the 'Subject' line. Users are honing their skills to convey 
maximum information through the subject line itself, often making 
it unnecessary for the reader to open the mail in full. For example, 
a simple subject line entry goes like this: Ph. No of X is 123456. If 
unable to contain the entire message in the subject line, the body 
of the mail is then used. As a last resort, the attachment option is 
exercised, which often may not be opened for the obvious reason 
that they may carry viruses.

We can't imagine now an e-mail-less world as it has become the 
preferred communication medium - may be second only to cell phone. 

  ‘It is with words as with sunbeams. The more they are 
condensed, the deeper they burn’ said Robert Southey 
(1774 –1843), the renowned English poet.

Brevity in communication is the hallmark 
of e-mail, SMS and MMS, which together 

have relegated letter mail and other conventional 
communication methods to back burner - Yet 

another case of  Disruptive Technologies in action.



4Executive Knowledge LinesJune 2010

General

The Olive (Olea Europaea) is a small, evergreen tree of height up to 
15 metres, native to the coastal areas of the eastern Mediterranean 
Basin as well as northern Iran at the south end of the Caspian Sea. 
Its fruit, also called the olive, is of major agricultural importance 
in the Mediterranean region as the source of olive oil. The fruits, each being 
a small drupe, 1 to 2.5 centimetres long, thinner-fleshed and smaller in 
wild plants than in orchard cultivars are harvested in the green to purple 
stage. Canned black olives may contain chemicals (usually ferrous 
sulfate) that turn them black artificially.

Over the years, the olive has been the symbol of peace, wisdom, glory, 
fertility, power and pureness. Olives became an emblem of wealth and 
plenty. The branches borne in the Panathenaea, the wild olive spray of 
the Olympic Games victor, the olive crown of the Roman Emperor, all 
signal its wide emblematic acceptance in ancient times.

It is estimated that the cultivation of olive trees began more than 
7000 years ago. As far back as 3000 BC, olives were grown commercially 
in Crete. It is one of the first plants mentioned in the Bible, and 
one of the most significant. For example, it was an olive leaf that a 
dove brought back to Noah to demonstrate that the flood was over. 
The Mount of Olives east of Jerusalem is mentioned several times in 
the Bible. It compares the Israelites and gentiles to tame and wild olive 
trees. The olive is one of the plants most often cited in literature like 
Homer's Odyssey and Iliad. Greek myth attributed to the primordial 
culture-hero Aristaeus the understanding of olive husbandry, along 
with cheese-making and bee-keeping Olives in Ancient Rome 

Olive 
An Ancient Medicinal Food

EKL Editorial Team places on record its 
heartfelt gratitude to the Kerala State Forest 
Department for the inputs and support 
provided for bringing out this Special issue 
of EKL with the focal theme, Biodiversity.  
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Pliny describes fifteen varieties of olive cultivated in his time, the 
Licinian being most esteemed, and the oil of the Venafrum in Campania. 
The produce of Istria and Baetica was then regarded as second only to 
that of the Italian peninsula. Pickled olives, retaining their 
characteristic flavor, have been found among the buried stores of 
Pompeii.

After the 16th century, the Europeans brought the olive to the 
New World, and its cultivation began in Mexico, Peru, Chile and 
Argentina, and then in the 18th century in California It is estimated 
that there are about 800 million olive trees in the world today, and 
the vast majority of these are found in Mediterranean countries.

Olive trees are very hardy, drought, disease and fire-resistant, 
and can live for a very long time. Its root system is very robust and 
capable of regenerating the tree even if the above ground structure is 
destroyed. The older an olive tree is, the broader and more gnarled 
its trunk appears.

Many olive trees in the groves around the Mediterranean are said 
to be several centuries old, and in some cases this has been verified 
scientifically. Several trees in the Garden of Gethsemane in Jerusalem 
are claimed to date back to the time of Jesus. Some Italian olive trees 
are believed to date back to Roman times. One olive tree in Bar, 
Montenegro, is claimed to be over 2,000 years old. Also, the age 
of an olive tree in Crete, claimed to be over 2,000 years old, has 
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been determined on the 
basis of tree ring analysis 
Another well-known 
olive tree on the island 
of Brioni, in Croatia, 
has been calculated to 
be about 1,600 years old. 
It still gives fruit (about 
30 kg per year), which 
is made into top quality 
olive oil. An olive tree 
in west Athens, named 
Plato's Olive Tree, was 

rumored to be a remnant of the grove within which Plato's Academy 
was situated, which would date it to approximately 2,400 years ago. 
According to a recent scientific survey, there are tens of ancient olive 
trees throughout Biblical Israel, 1,600 2,000 years old. Specifically, 
two giant olive trees in Galilee region, have been determined to be 
over 3,000 years old. All these trees continue to produce olives.
Olive as Food

Gourmets from the Roman empire to the present day have valued 
the unripe fruit, steeped in brine, as a delicious food item. The 
bitter juice deposited during pressing of the oil (called amurca), and 
the astringent leaves of the tree have many virtues attributed to them 
by ancient authors. Olive oil as a cooking medium is considered as an 
economical alternative to the butter and animal fats. Olives are a 
naturally bitter fruit that is typically subjected to fermentation, or 
cured with brine to make it more palatable. Freshly picked olive 
fruit is not palatable because it containsphenolic compounds and 
oleuropein, a glycoside which makes the fruit too bitter, although 
not unhealthy. Green olives and black olives are typically washed 
thoroughly in water to remove oleuropein. Sometimes they 
are also soaked in a solution of food grade sodium hydroxide 
to accelerate the process. There are many ways of processing 
olives for eating Traditional methods use the natural microflora on 
the fruit and procedures which select for those flora that ferment. 
This fermentation results in a product which will store with or 
without refrigeration.
Medicinal Use

Olives are high in monoun-saturated fat, iron, Vitamin E 
and dietary fibre Naturally ripened purple/black olives contain 
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anthocyanins Considerable research supports the health-giving 
benefits of consuming olives, olive leaf and olive oil. Olive leaves are 
used in medicinal teas. Health benefits of olive tree and olive oil have 
been propounded in Prophetic medicine. The ancient Greeks used to 
smear olive oil on their bodies and hair as a matter of grooming and 
good health.
Economic Importance

The olive tree has been cultivated for olive oil, fine wood, olive leaf, 
and the olive fruit. The amount of oil contained in the fruit differs 
greatly by cultivar; the pericarp is usually 60–70% oil Olive cultivation 
is an important part of the Mediterranean economy. Oleoculture has 
been moving westward over the last three millennia, and today Spain 
is the world's largest producer of olives (36%) followed by Italy (25%) 
and Greece (18%), and world production had crossed 2,594,500 
tonnes in 2008.

Farmers in ancient times believed olive trees would not grow well if 
planted more than a short distance from the sea. But it has long been 
grown further inland in some areas with suitable climates, particularly 
in the southwestern Mediterranean where winters are mild.

There are thousands of varieties of the olive. In Italy alone at least 
three hundred cultivars have been enumerated, but only a few are 
grown to a large extent. None of these can be accurately identified with 
ancient descriptions, though it is not unlikely that some of the 
narrow-leaved cultivars most esteemed may be descendants of the 
Licinian olive. The olives are usually cured and eaten, often after 
being pitted, stuffed and packed in brine in jars or tins. Some also 
pickle olives at home.

Olives are the most extensively cultivated fruit crop in the world. 
Cultivation area tripled from 2,600,000 to 8,500,000 hectares between 
1960 and 2004. The largest producing countries are Spain, Italy, 
Greece, Turkey, Tunisia, Morocco, Syria, Egypt, Algeria, Portugal and 
Lebanon, all located in the Mediterranean region accounting for 95% 
of the world's olives.

Olives are now being looked at for use as a renewable energy 
source, using waste produced from the olive plants as an energy 
source that produces 2.5 times the energy generated by burning the 
same amount of wood. The smoke released has no negative impact  
on neighbors or the environment, and the ash left in the stove can be 
used for fertilizing gardens and plants. The process has been patented in 
the Middle East and the US.                                                     [CGS]
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Innovative Ideas
	Device to Filter out Unwanted Sounds
 While in a conference, often we are distracted by cross talks among 
people sitting around us. If a device can be made which can be tuned to 
the main  sound system and tune out all other noises, it would help us 
to give rapt attention to the conference events - the very purpose of our 
being there. It should be a small device like an ear plug and the tuning 
should be an easy task and less time consuming. Also there should be 
provision to switch to nearby sounds, if necessary.                [EKL Idea]
	Low Cost RFID Tags for Home Use

We spend a  good amount of time in our daily life looking for 
objects lying hidden in some part of the house.  RFID tags or Radio 
Frequency IDentification tags which are fast replacing barcodes(Also 
called Supermarket Codes) for identifying objects electronically, 
and becoming cheaper day by day, can be  made to give a solution 
to locating missing items. The location of the item on the display 
screen of a handy device (like a mobile phone or a mobile computer) 
containing list of all the RFID tagged objects should enable spotting 
the item through its continuous beeps.                        [EKL Idea]

Innovation Corner

Wish List
EKL welcomes innovative and 

original ideas from readers to be 
considered for publication under 
this column. It is important that 
the new idea should be that of 
the sender and not copied from 
elsewhere.  Also the sender 
is advised to take adequate 
protection by himself for the 
intellectual property right (IPR) 
of the matter being sent to us.  

 If any of the ideas appearing 
in EKL are  found to be in use 
already, kindly intimate us. 

   It may be possible that your 
original ideas may pave way for 
entirely new products or services, 
beneficial to society.  

- EKL Editorial Team

Please send your ideas to:

Chief Editor
EKL, Knowledge House
Mathrubhumi Road
Trivandrum 695 035
Ph: 91 471 247 2928
e-mail: eklines@gmail.com
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The first question is : When should one give? We all know the famous 
incident from Mahabharat. Yudhishtir, asks a beggar seeking alms to 
come the next day. On this, Bhim rejoices, that Yudhishtir his brother, 
has conquered death! For he is sure that he will be around tomorrow to 
give. Yudhishtir gets the message. One does not know really whether one 
will be there tomorrow to give! The time to give therefore is now.

The next question is How much to give? One recalls the famous 
incident from history. Rana Pratap was reeling after defeat from the  
Moghals. He had lost his army, he had lost his wealth, and most 
important he had lost hope, his will to fight. At that time in his 
darkest hour, his erstwhile minister Bhamasha came seeking him  
and placed his entire fortune at the disposal of Rana Pratap. With this, 
Rana Pratap raised an army and lived to fight another day. The answer to 
this question how much to give is Give as much as you can!

The next question is What to give? It is not only money that can be 
given. It could be a flower or even a smile. It is not how much one gives 
but how one gives that really matters. When you give a smile to a stranger 
that may be the only good thing received by him in days and weeks! You 
can give anything but you must give with your heart!

One also needs answer to this question Whom to give? Many times we 
avoid giving by finding fault with the person who is seeking. However, 
being judgmental and rejecting a person on the presumption that he 
may not be the most deserving is not justified. Give without being 
judgmental!

Next we have to answer How to give? Coming to the manner of 
giving, one has to ensure that the receiver does not feel humiliated, nor 
the giver feels proud by giving. In giving follow the advice, Let not your 
left hand know what your right hand gives? Charity without publicity 
and fanfare is the highest form of charity. 'Give quietly! While giving 
let not the recipient feel small or humiliated. After all what we give  
never really belonged to us. We come to this world with nothing and will go 
with nothing. The thing gifted was only with us for a temporary period. Why 
then take pride in giving away something which really did not belong to us? Give  
with grace and with a feeling of gratitude.

What should one feel after giving? We all know the story of Ekalavya. 
When Dronacharya asked him for his right thumb as "Guru Dakshina? 
he unhesitatingly cut off the thumb and gave it to Dronacharya. There 

The Art of  Giving
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is a little known sequel to this story. Eaklavya was asked whether he ever 
regretted the act of giving away his thumb. He replied, and the reply has 
to be believed to be true, as it was asked to him when he was dying. His 
reply was "Yes! I regretted this only once in my life. It was when Pandavas 
were coming in to kill Dronacharya who was broken hearted on the false 
news of death of his son Ashwadhama and had stopped fighting. It was 
then that I regretted the loss of my thumb. If the thumb was there, no 
one could have dared hurt my Guru? The message to us is clear. Give and 
never regret giving!

And the last question is How much should we provide for our heirs? Ask 
yourself 'are we taking away from them the gift of work'? - A source of 
happiness! The answer is given by Warren Buffett: Leave your kids enough 
to do anything, but not enough to do nothing!

Let us learn the Art of Giving, and quoting Saint Kabir: When the 
wealth in the house increases, when water fills a boat, Throw them out with both 
hands!

"Life is what happens to you while you're busy making other plans" ... John 
Lennon

[Sourced by: Susy Mathew] 
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EKL is introducing a new column to notify readers through pointers 
to world class articles appearing in journals and books of repute. 
Assistance may  be sought from EKL  for locating the publication, 
including making available the full text where ever feasible, subject to 
approval by the original publisher.

- EKL Editorial Team

Contact: Manager (Knowledge Operations)
EKL, Knowledge House, Mathrubhumi Road
Trivandrum 695 035, India
Ph: 91 471 247 2928,  e-mail: eklines@gmail.com

Article Scan

Articles Scan - New Column

w	Seeds of Discord - The most important biotech gene is about 
to go off patent. Monsanto, DuPont, farmers, and the Justice 
Department are squaring off in a battle over the future of the 
world’s food supply.

 Journal: Fortune, May 24, 2010
 Related fields: Genetically Modified(GM) foods, Biotech gene ...

w	The LED’s Dark Secret - Solid-state lighting won’t supplant the 
light bulb until it can overcome the mysterious malady known as 
“droop”

 Journal: IEEE Spectrum, August 2009
 Related fields: Lighting, Semiconductors, Light Emitting Diode 

(LED)

w	Digital Diagnoses - Computerised pathology slides  may help 
doctors make faster and more accurate diagnoses

 Journal: Scientific American India May 2010
 Related fields: Computerised images of biopsies, Digital Pathology, 

Oncology ...

w	Ecological Roles of Mangrove Ecosystems
 Book: Biodiversity of Mangrove Ecosystems
 Authors: K Kathiresan and S Z Qasim

We must turn to nature itself, 
to the observations of the body in health 

and in disease to learn the truth
– Hippocrates
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Technologies in Horizon

Scientists at the University of Tokyo led by Prof. Shin-ichi 
Ohkoshi have discovered a material that holds promise to create 
the next generation of super capacity data storage discs. Capable 
of  storing terrabytes of information, several orders of magnitude 
beyond the latest in the arena, Blu-ray,  also has the added benefit of 
being cheaper to produce than the existing discs.

The new material discovered by Japanese researchers for this 
application is a crystalline form of titanium oxide that can  switch 
back and forth between the metal and semiconductor states at room 
temperature when exposed to light, creating an effective on-off function 
for data storage. According  to Prof. Ohkoshi, by using the smallest 
particles of this special material, the new disc could hold more than 
1,000 times as much information as a Blu-ray disc, provided that 
matching data-writing and reading equipment are also developed.  In 
comparison, a single-layer Blu-ray disc can hold five times as much 
data as a conventional DVD.

However, unlike Blu-ray discs that require the costly rare element 
germanium-antimony-tellurium, discs created using titanium oxide 
will be cheap and safe,  as this material is already being used in many 
products ranging from face powder to white paint. 

A material that changes colour with light can be used in storage 
devices as colours reflect light differently to contain different 
information. The team has succeeded in creating the material in 
particles measuring five-to-20 nanometres in diameter. But they are 
not sure of the time frame for commercial availability of the super 
discs.

Super Disc
For Data Storage beyond Blu-ray

A nation that destroys its soils destroys itself. 
Forests are the lungs of our land, purifying 

the air and giving fresh strength to our people

– Franklin Delano Roosevelt 
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Transistors are semi-conductor devices that form the fundamental 
building block of  modern electronic devices. Millions of  them are tick-
ing inside the microprocessor chips that   power the computer or TV or 
modern car or music system. Keeping transistors small  in physical size 
— and making them ever smaller — is in the main agenda of  semicon-
ductor researchers, because the smaller they are, the more transistors can 
be packed onto a chip.

Now Australian engineers under 
the  lead research- er Michelle Sim-
mons,  have man- aged to achieve an 
exponential jump, shrinking transis-
tors down smaller than ever before: 
they  have .built a transistor out of  
just seven atoms. The ultimate goal 
is to create a transis- tor composed of  a 
single atom. That’s been achieved 
in the lab, but so- called quantum 
computers are prob- ably decades away 
from reality. Sim- mons says,  "The 
significance of  this achievement is that 
we are not just mov- ing atoms around 
or looking at them through a micro-
scope. We are manipulating individual atoms and placing them with 
atomic precision, in order to make a working electronic device. We have 
replaced just seven individual silicon atoms with phosphorus atoms. That 
is amazing exactness.”    Simmons is the director of  the University of  
New South Wales’ Centre for Quantum Computer Technology, where the 
research was conducted with the help of  scientists from the University of  
Wisconsin-Madison.

The Aussie transistor isn’t anywhere near ready for commercializa-
tion yet, but it has strong potential if  a mass-production scheme can be 
worked out. A chip created entirely from such miniature components 
could conceivably be 100 times as powerful as today’s microchips. 

Seven-atom Transistor
New Workhorse for Electronics
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Biodiversity

The term 'biodiversity' encompasses the entire life forms on 
earth. E.O.Wilson first used the term in 1986 in a report for the 
first American Forum on Biological Diversity. Biodiversity is often 
understood in terms of the diversity of species. More than 1.75 
million species has been identified so far. Scientists reckon that this 
is hardly 15% of what exist on earth today. Biodiversity includes the 
genetic varieties within each species and also the variety of ecosystems 
like forests, wetlands and agricultural landscapes. The biodiversity we 
see today is a result of billions of years of evolution shaped by natural 
processes which forms a web life, of which man is an integral part, 
and upon which we so fully depend. Species are the building blocks of 
ecosystems and ecosystems provide life support systems for humans. 
So, from an anthropocentric view, biodiversity is often signified as 
'biological resource'. The way biological resources are managed can 
enhance or reduce the biological diversity; the decisions we make in 
the next few years will determine the future of both natural resources 
and human civilizations.
Distribution of biodiversity 

Biodiversity is not evenly distributed on earth. The tropics and 
some other localized regions are rich in biodiversity. Tropical habitats 
are biologically rich because they had a longer time to accumulate 
species. Regions near the equator have not been repeatedly inundated 
by glaciers burying all forms of life, as have places like Canada, 
northern United States and northern Europe. On a general basis 
species richness fade gradually as one approaches the polar regions, 
often referred to as the latitudinal gradient in species diversity, a widely 
recognized pattern in ecology. Not only are the tropics a "museum" 
of species, they are also where new species are most likely to arise. 
Tropical regions support two-thirds of the estimated 250,000 plant 
species in the world. The highest plant species diversity recorded is 
1175,in a 52 hectare plot in Lambir Hills National Park, Sarawak 
(Malaysian Borneo). Tropical forests are thought to contain 50-90 per 
cent of all species. Seventy percent of the world's species is found in 
just 12 Megadiversity countries including India. 

Biodiversity
At Risk
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Value of Biodiversity 
Various human communities have recognized the social, ethical, 

cultural and economic values of biodiversity resources. All species 
have an inherent right to exist. The ecological process that support 
the integrity of the biosphere and its diverse species, landscape and 
habitats are to be maintained to ensure the continuance of the natural 
ecosystems. The ecosystem services are intangible and are instrumental 
in regulating the composition of the atmosphere, quality of water 
and the persistence of biogeochemical cycles. The new approaches to 
economic assessment should ensure that economic values incorporate 
both tangible and intangible expressions of preference.

The ways of nature cannot be completely mimicked by human 
ingenuity and technology. For example insect pollination cannot be 
mimicked by man-made models.  Therefore, the reservoirs of genetic 
traits present in the wilderness are extremely important to improve 
the genetic traits of the crops.  Many wild traits of potato and rice 
have been located, collected and utilized to breed enhanced resistant 
varieties.

The relevance of biodiversity to human health is becoming a major 
international political issue in the new era of world trade and patent 
regimes. A significant proportion of drugs are derived directly or 
indirectly from biological resources. It is estimated that 80% of the 
global population depends on medicines from natural resources. Many 
major industries in the world are sustained through basic resources 
derived from biological materials. Rubber, timber, pulp, dyes, and 
fibres are raw materials for many major industries employing millions 
of people world over. The recreation industry also largely depend on 
wilderness and coastal and wetland ecosystems. 
Biodiversity Hotspots

The environmentalist Norman Myers of Oxford University in 
U K brought in the concept of 'Biodiversity Hotspots' to prioritise 
conservation efforts where biodiversity is at greatest risk due to 
congregation of endemic plant and animal species threatened with 
extinction. Conservationists have identified 34 such areas in the world 
that require high priority conservation measures. These Hotspots 
harbour about 50% of all plant species and 42% of all terrestrial 
vertebrate species in only 2.3% of the earth's land area. Western Ghats 
and Sri Lanka as an ecological entity are considered as one of the 
Biodiversity Hotspots, with more than 1500 plant and 355 vertebrate 
endemic species. Many of these are at the risk of extinction. The entire 
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shola- grassland habitats in the southern Western Ghats, 1400 m 
above the mean sea level (for example, Munnar and Nilgiris) can be 
considered a 'Hotspeck' in the Hotspot as this ecosystems harbour 
majority of the endemic bird species and good number of endemic 
plant, butterfly, amphibian and reptile species of the Western 
Ghats.
Conservation of Biodiversity

Current processes of development are depleting many biological 
resources at such a rate that they are rendered essentially non-
renewable. About 40 per cent of the 40,177 species assessed using 
IUCN Red List criteria are now listed as threatened species. 784 
species extinction has been recorded since 1500 A D.  Biological 
resources are lost or degraded through such activities as large scale 
clearing and burning of forests, over-harvesting plants and animals, 
indiscriminate use of pesticides, draining and filling of wetlands, 
destructive fishing practices, air pollution and urbanisation.

World Charter for Nature in the United Nations in 1982 agreed 
that all species and habitats should be safeguarded to the extent 
that it is technically, economically and politically feasible. Protecting 
species can be best done by protecting habitats. Relevant articles in 
the Convention on Biological Diversity during the Earth Summit in 
1992 envisaged both in situ and ex situ conservation. 

Conservation of biological diversity needs to address both proximate 
and ultimate causes. Since government policies are often responsible 
for depleting biological resources, necessary changes in policies is the 
first step towards conservation. Most national governments have 
established legal measures for protecting biodiversity-rich habitats. 
In India, new approaches in the process enable local people and 
stakeholders to participate in conservation of resources.

Efforts to maintain and enrich the diversity of biological resources 
are urgently required at local, national and international levels. 
The combination of maintaining the maximum possible biological 
diversity, the maximum possible cultural diversity and a greater 
possible scientific endeavour seem the most sensible approach. Novel 
perspectives, new financial mechanisms and new policies are needed 
to be applied at the appropriate level of responsibilities for overall 
human well-being and secure biotic heritage.

 [Prof. E. Kunhikrishnan, Dept. of Zoology, University College, 
Trivandrum, India)



June 2010Executive Knowledge Lines17

Conserving Plant Diversity
In Western Ghats of  Kerala

In 1988 British ecologist, Norman Myers forwarded a concept 
called Biodiversity Hotspots to identify priority areas for biodiversity 
conservation. The major criteria for designating an area as hotspot are 
(i) richness in endemic species, and (ii) impact by human activities. 
To qualify as a hotspot, a region must support 1,500 endemic plant 
species, 0.5 percent of the global total.

There are three biodiversity hotspots in India – the Himalayas, 
the Indo-Burma region and the Western Ghats. The Western Ghats 
is part of the hotspot that includes the highlands of southwestern 
Sri Lanks.  The Western Ghats is spread through the southern 
and western states – Kerala, Tamil Nadu, Karnataka, Goa and 
Maharashtra. It has different vegetation types: scrub jungles and 
grasslands at low altitudes, dry and moist deciduous forests, montane 
grasslands and sholas, and the precious tropical evergreen and semi 
evergreen forests. Complex topography, high rainfall and relative 
inaccessibility have helped the region retain its biodiversity. Of the 
15,000 flowering plant species in India, there are an estimated 4,780 
species in the Western Ghats region. There is also a great diversity of 
traditional crop plants and an equal diversity of animal life. A large 
number of amphibians, freshwater fishes and invertebrate groups are 
endemic to Western Ghats.

A large portion of the Western Ghats is in Kerala, the southern 
most state. Kerala is home to nearly 10035 plant species which is 
22% of the total number of plant species found in India. Out of 
the 3872 flowering plants found in Kerala, 1272 are endemic. The 
diversified topography, soils and microclimatic zones of Kerala have 
resulted in occurrence of several valuable and economically important 
medicinal herbs of great therapeutic value. The number of plants 
having confirmed therapeutic properties or yielding a clinically useful 
chemical compound is around 700 species.

 A cause for concern is that the remaining wilderness of the 
mountain range is under severe threat of destruction due to man-
induced pressures.  159 species of flowering plants and 57 species of 
medicinal plants are threatened and same is the case with hundreds 
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of animal species. Collection of firewood, illicit felling of trees, cattle 
grazing, encroachments, poaching, illegal sand mining, unscientific 
collection of NTFP and uncontrolled tourism and pilgrimage are some 
of the grave problems faced here. 
Conservation Measures 

The state has taken a number of steps to retain its rich biodiversity. 
The first step was taken by the erstwhile state of Travancore which 
declared forests around Periyar Lake as Nellikkampatty Game Reserve. 
The Kerala Forest Act, 1961 was passed which was an important step 
in conservation efforts. Wildlife sanctuaries and national parks were 
opened and initiatives like Project Elephant were undertaken..

In order to conserve the forest reserves and medicinal flora, the 
National Medicinal Plants Board was set up on 24th November 2000 
under the Ministry of Health and Family Welfare, Department 
of AYUSH with an objective of conservation, proper harvest 
management, cost effective cultivation, research and development, 
processing and marketing of raw materials of medicinal plants. In 
Kerala, the National Mission on Medicinal Plants has been approved 
for implementation through State Horticulture Mission-Kerala during 
11th Plan period. The emphasis is given to preserve the rare species 
of medicinal plants, which are on the verge of extinction, resulting 
in severe damage to thousands of precious medicinal flora all over 
the State. A few of the endangered species identified by the NMMP- 
Kerala are Holostemma adakodien (Adapathiyan) effective in  various 
skin diseases, Hemidesmus indicus (Naruneendi) recommended 
as an appetizer and carminative, Salacia oblonga (Ekanayakam) used for 
diabetes, Coleus zeylanicus (Iruveli) used for treatment of rheumatism 
and bronchitis Alpiniacalcarata (Chittaratha) recommended for curing 
bronchial catarrh and  stomach complaints.  NMMP  provides as-
sistance for cultivation and production of quality planting material 
through setting up of nurseries, conducting training programs 
for women groups and public in cultivation of these identified 
medicinal plants and  rare medicinal plants. Currently the mission is 
providing assistance to protect some endangered species like Santalum 
album (Chandanam), Oroxylum indicum (Palakapaiyyani) and Pterocarpus 
santalinus (Rektachandanam). It can be hoped that conservation efforts 
will bear fruit with increasing public awareness.

[Dr K. Prathapan
Mission Director, State Horticulture Mission- Kerala]
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Silent Valley is the name of a relatively small patch (89 sq km) 
of reserve forest in Kerala, India, which was notified in 1914 and 
after the controversy regarding the construction of a 240 MW hydro 
electric power plant in it was resolved, in 1984 it became a National 
Park. In 2007 an additional 148 sq km forest area was added to the 
National Park as a Buffer Zone. The expanded Park straddles parts of 
two districts of Malappuram and Palakkad.

The Silent Valley is located on the south-western outer slopes of 
the Nilgiris, a subunit of the Western Ghat landscape immediately 
to the north of the Palakkad Gap. The Kunthi River, a tributary of 
Thuthapuzha which ultimately joins Bharathapuzha, and Bhavani, 
a tributary of the east flowing Cauvery, originate along the south-
western corner of the Nilgiris. These two rivers flow parallel towards 
south, carving out two valleys and the National Park forests cover the 
valley of Kunthi and the western part of Bhavani valley. 

The Silent Valley National Park is located along the Western Ghat 
watershed divide and the highest point within the Park (Anginda 
Peak) reaches an elevation of 2383 m. The location of the Park close 
to the equator (11º N lat.) as well as to the Lakshadweep Sea, its 
steeply undulating topography, the north-south aspect of the main 
ridges and the extensive primary rainforest cover have all contributed 
to the very heavy rainfall the area receives - exceeding 5000 mm per 
year. The high rainfall, the humid sheltered core area, the physical 
inaccessibility of the valley and its bio-geographic position are all 
reasons for its extraordinary rich biodiversity. 

The proposal by the Kerala State Electricity Board to construct a 
dam across Kunthi River creating a reservoir spread over about 840 
ha and then to divert the stored waters to generate electricity elicited 
wide, vociferous opposition. The arguments for and against this 
project brought into focus many previously neglected dimensions of 
the impact of large-scale projects on the human habitat. This was the 
first time in India that a development project was opposed because of 
its expected environmental impact, particularly on the biodiversity. 

Silent Valley
Lessons Learnt
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On the basis of the report of a high power scientific committee 
headed by Prof. M. G. K. Menon, with representatives of both Govt. 
of Kerala and Govt. of India, appointed at the behest of the then 
Prime Minister Smt. Indira Gandhi, the Kerala Government accepted 
the advice for abandoning the project and this Reserve Forest was 
notified as a National Park. 

The Silent Valley debate contributed many significant perspectives 
to our understanding of natural resources as well as dimensions of 
development. For the first time the question of environmental cost 
of developmental projects was raised. The opposition to the Silent 
Valley project was not by people threatened by displacement. There 
had never been any inhabitants within. The opposition was because of 
the irreparable biodiversity loss, destruction of a benchmark rainforest 
and the consequences of the loss of catchment forests within a unique 
watershed. Silent Valley is the only location in the country wherein 
the entire watershed of a river - Kunthi - is pristine natural vegetation 
without any human interference. This is a hydrological benchmark 
location. 

In the 1970s almost six percent of the land area in the world 
was under rainforest cover. Now it has been reduced to less than 
2.5 %. This rapidly vanishing, extremely complex ancient ecosystem 
contains more than 75 % of the world’s biodiversity. And 80 % of 
this diversity still remains unknown to science. Scientists have so 
far only peripherally documented the richness of the floristic and 
faunistic wealth of this small National Park. India ranks only 7th or 
8th position in the total extent of rainforests still remaining in the 
world, and this is mostly scattered in pockets along the Northeast, the 
Andaman Nicobar Islands and the Southern part of Western Ghats. 
In biodiversity richness, Indian rainforests, especially that of the 
Western Ghats, have a much higher position. Most of the remaining 
benchmark rainforests in Peninsular India are in Kerala and a 
significant proportion of this still remains scientifically unexplored. 
Although Silent valley was saved, long-term effective conservation 
measures have hardly begun for the rainforests in India. More than 
half the extent of pristine rainforests in Kerala also remains outside 
the Protected Areas. 

The Silent Valley controversy directly and indirectly contributed 
to most of the environmental protection measures that had happened 
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in India in recent times. In a sense the M.G.K. Menon committee 
report was the first environmental impact assessment carried out 
officially for a developmental project in India. Even though almost 
thirty years have passed since then, a comprehensive EIA procedure 
especially for an ecologically complex, biologically rich area is yet to 
be evolved. The absence of detailed inventories of flora and fauna still 
remains a major handi-cap. During the controversy, the proponents 
of the project argued that only 10% of the total Reserve Forest would 
be lost due to submergence. But rainforest ecology cannot be reduced 
to geometrical ratios or percentage calculations. Ecological bounda-
ries, ecological processes, and landscape ecology are all crucial issues 
which are still to be incorporated into sustainable resource planning. 
While proponents of developmental projects exaggerate the short-
term economic benefits, the basic ecological dimensions of our long-
term survival still have no acceptance. This may be due to the gross 
inadequacy in our general environmental awareness. Biodiversity 
is at best viewed still essentially as ‘wildlife’, medicinal plants or 
biological resources of direct market value. The economic benefits 
of natural ecosystems still remain poorly understood and articulated. 
The watershed value and the climate regulatory function of natural 
forests are examples. To sum up, Silent Valley controversy initiated 
a very basic corrective measure which unfortunately still remains 
inadequately expanded and incorporated.

[Dr S. Sathis Chandran, 
Ecologist and Environmental Activist, who actively participated 

in the Silent Valley Movement]

w Green Exercise: Contact with green spaces improves psycholo-
gical health by reducing stress levels, enhancing mood and self-
esteem

w Laser Creates Clouds: Scientists have used laser to generate 
small clouds on demand in lab, and real-world experiments 
suggest this could be a way to call down rain when it's needed 

w Cigarette Butts Find New Use: Good corrosion inhibitors for 
steel

w Microfliers:  Latest trend in aircrafts to  search for missing 
people, detect bombs, and perhaps even deliver drugs inside 
the human body 

In Forthcoming Issues
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A small stretch of  tropical forest, has withstood a heated debate 
on ecology vs. economy, and escaped the axing for ‘development’. 
More than a quarter century after the enlightened historic decision to 
abandon the hydro electric project across the river Kunthi, prompted 
by the then Prime Minister Mrs. Indira Gandhi, the pristine forest 
stretch, famously known as Silent Valley National Park is currently 
gaining the status of a Biosphere reserve.

The success of conserving the forests of Silent Valley can be 
contributed to certain unique factors, a few of which are given 
below: 
1. The opposition was coordinated by the NGO by name KSSP (Kerala 

Sasthra Sahitya Parishad 
-Science Writers’ Forum 
of Kerala) since 1978, 
with the wholehearted 
support of all sections 
of populations within 
Kerala, ably supported 
by the scientific and 
NGO communities from 
all over the world.

2. The opposition was 
initiated after a thorough 
study of the various 
aspects of the project, 
such as a Techno-
Economic and Socio-
Political assessment, a 
quick survey of the area 
by apex scientific bodies 
such as GSI, BSI and ZSI 
who could find several 
new species of flora and 
fauna there and after 
analyzing the project 
details to bring out the 
fallacies in the planning 

Silent Valley Again
A Lone Case of  Conservation Success
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which would not help in achieving the stated objectives and the 
project concept.

3. At every stage, the energy needs of region were not disputed, but 
alternatives to the HE project were highlighted.

4. The value of the forest and its economic benefits were made 
obvious to all and to the Joint Committee (of GOI and GOK) 
headed by Prof. MGK Menon, apart from educating the public 
through ‘1000 classes’ conducted. In a short time, 30 science 
communicators from all the 30 educational districts were trained, 
who in turn organized similar classes for 30 in their own areas and 
all of them finally talked to the public. This was needed since under 
the influence from government, media (with a few exceptions) 
refused to highlight the views of the ‘environmentalists’. However, 
they realized that sand is slipping under their feet and came to 
correct their stand towards the end.

5. It probably was the single campaign in which writers, poets, folk 
artists, cartoonists, scientists (a small section was busy finding 
counter arguments for the project lobby) and a good many engineers 
outside the establishment, orchestrated the conservationist view, 
voluntarily, willingly and with full understanding of the issue, 
against all shades of politicians, trade unionists, administrators 
and technocrats vociferously opposing those who denounced the 
project concept.

6. The firm intervention of the then Prime Minister of India, Late 
Smt. Indira Gandhi could be said to be a landmark decision 
by a politician in favour of conservation against thoughtless 
development. It augured the birth of conservation orientation in 
Indian politics. 
I may conclude that if many other agitations failed even 

subsequently, it is mainly because this unlearning and relearning and 
unique camaraderie seen in SVP campaign were missing in most of 
them.                   [Prof. V.K. Damodaran, then President of KSSP when

the debate was taken up, co-author of the SVP Assessment 
document of KSSP and an active campaigner]

We find ourselves ethically destitute just when, for the 
first time, we are faced with ultimacy, the irreversible 
closing down of the earth's functioning in its major life 
systems. Our ethical traditions know how to deal with 
suicide, homicide and even genocide, but these traditions 
collapse entirely when confronted with biocide, the 
killing of the life systems of the earth, and geocide, the 
devastation of the earth itself     – Father Thomas Berry
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The water content of a cup of coffee may be just 12 ounces. But 
conservation scientists say it is time we think about how much water goes 
into growing, manufacturing, and shipping our food, and about where 
exactly that water originated.

Concerns over greenhouse gas emission and carbon footprint are 
already rampant in common conversations. Now, by promoting the 
concept of a "water footprint" with the goal of including it on product 
labels, researchers are hoping to draw similar attention to how drastically 
we are draining our most precious water resources. As the water footprint 
gains popularity, however, researchers are struggling to reach a con-sensus 
on how best to measure that footprint so that the public understands its 
full impact.

As currently defined, a product's water footprint is an inventory of 
the total amount of water that goes into its manufacture. For instance, 
for a cup of coffee, it is estimated that 40 gallons of water go into watering 
coffee plants and cooling the roasters during processing. According to 
some experts, food and energy production account for nearly 90 percent 
of the world's fresh water consumption.

The water footprint is designed to help consumers and businesses 
understand just how much water is required to make products like a 
cotton shirt or a can of corn. But just counting up the gallons of water 
is not enough, because consumers should also know where that water 
came from, direct from rain, from storage in reservoirs or rivers, or 
from supply of public or private schemes. The current definition of the 
water footprint doesn't address these discrepancies. A recent study has 
proposed a strategy that takes the original location of the water into 
account in evaluating the environmental impact of its use in product 
manufacturing. For example, tomato plants are typically grown in hot, 
dry climate, they are watered using irrigation systems that draw water 
from the same locations as human drinking water. On the other hand, 
the cocoa and peanuts are grown in more temperate regions, where they 
don't need irrigation because they pull water directly from the ground. 
Geographic locations directly influence the quantity of water going into 
your food. Conservationists around the world are trying to figure out 
how to best include environmental impact in water footprints so that 
they can be incorporated into food labels.

Water Footprint
On Product Labels
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The Dead Sea is a landlocked water body between Israel and Jordan, 
with no notable live forms. It is 67 km long and 18 km wide at its widest 
point. It lies in the Jordan Rift Valley, and its main tributary is the Jordan 
River. The name 'Dead Sea' is a translation of the Hebrew name 'Yam 
ha Maved', which means, 'Killer Sea'. There are no fish or any other 
creatures living in or near the water. Fish accidentally swimming into 
the waters from the freshwater tributaries that feed the Sea are killed 
instantly. There are, however, a few types of bacteria and one type of 
algae present in the waters of the Dead Sea.

The Dead Sea has the most saline water on the earth; as much as 
35% of the water is dissolved salts! Nearly ten times as salty as the 
world's oceans and twice as saline as the Great Salt Lake in Utah, the 
Dead Sea is rich with minerals.  In the Bible the Dead Sea is called 
the Salt Sea, the Sea of the Arabah, and the Eastern Sea. The Dead 
Sea gets saltier with increasing depth. The surface of the Dead Sea 
is over 1,300 feet below sea level. The very bottom of the sea, in the 
deepest part, is over 2,300 ft below sea level. The surface, fed by the 
River Jordan, is the least saline. Down to about 130 ft, one kilogram 
of Dead Sea water yields about 300 gms of salt, and below 300 ft, 332 
gms. Salt precipitates out and piles up on the bottom as well as shores 
of the sea. The salts found in the Dead Sea and its shores are mineral 
salts in extreme concentrations. 
Why is it Salty?

The Dead Sea gets water from the rivers and streams coming 
off the mountains that surround it. But no rivers drain out of the 
Dead Sea. There is no outflow.  The only way water gets out of the 
Sea is through evaporation. When the water evaporates, it leaves 
behind all the dissolved minerals in the Sea, just making it saltier. 
The exceptionally high rate of evaporation produces large quantities 
of raw chemicals. These are extracted and exported throughout the 
world for use in medicine, agriculture and industry.

The Dead Sea 
A Water Body with No Live Form
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Rainfall is scarcely 
100 mm per year in the 
northern part of the Dead 
Sea and barely 50 mm in 
the southern part. The Dead 
Sea zone's aridity is due to 
the rain-shadow effect of the 
Judean Hills. The highlands 
east of the Dead Sea receive 
more rainfall than the Dead 
Sea itself.

An unusual feature of the Dead Sea is its discharge of asphalt. From 
deepseeps, the Dead Sea constantly spits up small pebbles and blocks of 
the black substance. Asphalt coated figurines and bitumen coated Neolithic 
skulls from archaeological sites have been found. Egyptian mummi-fication 
processes used asphalt imported from the Dead Sea region.
Dead Sea Formation

The formation of Dead Sea is attributed to plate tectonics of the 
earth. In this part of the world there is a rift forming where two 
crustal plates are spreading apart. The East Rift Valley runs through 
most of Africa, but it starts north of the Dead Sea and runs south 
along the eastern side of the continent. The Sea is located right along 
the Rift Valley where the earth's crust is being stretched thin. Where 
the earth's crust gets thin that part of the surface sinks downward. It 
is said that the Dead Sea is still sinking lower, even today. According 
to scientists the Dead Sea lowers by as much as 13 inches per year.
Tourist and Health Resort

Dead Sea is not harmful for humans to jump into. Because of the 
extremely high concentration of dissolved mineral salts in the water 
its density is a lot more than that of fresh water. Hence human bodies 
are more buoyant in the Dead Sea and can float, as on an air mattress. 
Intimately connected with the Judean Wilderness to its northwest and 
west, the Dead Sea was a place of escape and refuge. The remoteness of 
the region attracted Greek Orthodox monks since the Byzantine era. 
Their monasteries such as Saint George in Wadi Kelt and Mar Saba in 
the Judean Desert are places of pilgrimage. 

The unique concentration of the Dead Sea waters has long been known 
to have medicinal value. Aristotle, Queen of Sheba, King Solomon and 
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Cleopatra were all familiar with this and modern doctors as well often 
prescribe patients with skin ailments to soak in the waters of the 
Dead Sea.  Because of the dropping level of the Dead Sea, the southern 
end is no longer under water. This area is used for extracting 
minerals.

The Dead Sea has attracted visitors from around the Mediterranean 
basin for thousands of years. Biblically, it was a place of refuge for King 
David. It was one of the world's first health resorts, and it has been 
the supplier of a wide variety of products, from balms for Egyptian 
mummification to potash for fertilizers, and to create cosmetics and 
herbal sachets.

The Dead Sea area has become a major centre for health research 
and treatment. The mineral content of the water, the very low 
content of pollens and other allergens in the atmosphere, the reduced 
ultraviolet component of solar radiation, and the higher atmospheric 
pressure at this great depth each have specific health effects.

Due to the popularity of the sea's therapeutic and healing properties, 
several companies are manufacturing and supplying Dead Sea salts as 
raw materials for body and skin care products.
Dead Sea Industry

In the early part of the 20th century, the Palestine Potash 
Company was set up on the north shore of the Dead Sea at Kalia 
to produce potash by solar evaporation of the brine from its natural 
deposits. The company quickly grew into the largest industrial site in 
the Middle East and in 1934 built a second plant on the southwest 
shore, in the Mount Sodom area, south of the 'Lashon' region of the 
Dead Sea. The company was nationalised as Dead Sea Works Ltd. in 
1952 as a state-owned company to extract potash and other minerals 
from the Dead Sea.

From the Dead Sea brine, Israel annually produces 1.77 million 
tons potash, 206,000 tons elemental bromine, 44,900 tons caustic 
soda, 25,000 tons magnesium metal, and sodium chloride. On the 
Jordanian side of the Dead Sea, Arab Potash Company, formed in 
1956, produces 2.0 million tons of potash annually, as well as sodium 
chloride and bromine.

Growth for the sake of growth is the 
ideology of the cancer cell

– Edward Abbey
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“I hate a man who skins the land” – Theodore Roosevelt 

A forest is an area with a high density of trees. Vegetation absorbs 
carbon dioxide and releases oxygen, which is the reason why life 
outside water became possible in the first place. Overall, forests 
provide perfect habitat for life to flourish on land. Forests are home 
to countless species. They actually contain most of the living species, 
particularly in the case of tropical forests where up to 90% of the 
planet’s species live. Tropical forests possess the highest level of 
biodiversity and therefore provide the biggest genes reservoir. The 
plant communities now cover approximately 30% of total land area 
on the earth, though they once occupied nearly 50%.  Forests are 
among the most valuable ecological resources of global interest. 
They offer many social and economic benefits. Forests are the 
source for many essential requirements such as firewood, timber and 
raw material for paper. Forests provide us with a huge amount of 
different medicinal materials; much of this potential in human health 
remains to be discovered yet. The trees enrich the soil by recycling the 
nutrients through the shedding of leaves and seeds. They also regulate 
the water cycle by absorbing and redistributing rainwater equally to 
every species living within its range, which is known as the economy 
of water.

 Forests nurture biodiversity, maintains ecological balance, stabilize 
in the atmosphere and temper climate. They function as habitats for 
organisms, hydrologic flow modulators, and soil conservers, 
constituting one of the most important aspects of the earth’s  biosphere, 
which is the zone of life on earth or “the place on earth’s surface where 
life dwells”, as originally defined by Eduard Suess in 1875. Broadly 
speaking, the biosphere is the global sum of all ecosystems embracing 
all living beings and their relationships, and their interaction with the 
lithosphere, hydrosphere, and atmosphere.  It has been evolving over 
at least some 3.5 billion years. A tree is the symbol representing the 
environmental movement. And, the color green, the plant’s color, 
is the hallmark of environmentalism. For balanced environmental 
sustenance, 33% vegetation cover of the total land area is considered most 

Eyeing the Forests
Through Satellites
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desirable from an overall ecological point of view.
   Man came out from the forest, too. Animals tend to adapt 

themselves to their environment. But man alone is the shaper of the 
landscape of his choice. This has led to the mindless ravages on forests, 
though. The overall forest area has been decreasing at the rate of about 
13 million hectare/year. Deforestation is intimately correlated with 
population growth. Besides colonization, man cuts trees to increase 
land for agriculture, pasture, and lumber for heating, construction and 
other materials. For agriculture and pasture, forests are often burned 
to flatten the ground, resulting in emission of significant amounts of 
carbon dioxide (CO

2
). We also create big industrial projects such as 

artificial water basins for hydroelectricity. Industrial development has 
often been responsible for deforestation, and has threatened, in some 
cases, the way of life of certain populations. The loss of forests will 
create a number of serious consequences such as soil erosion, flood, and 
increase in CO

2
 leading to global warming besides adversely affecting 

biodiversity. The Rio Conference in 1992 put eco-consciousness on 
the focal point of national and global politics. 

By eliminating forests, we kill most of the biodiversity in the area. 
Biodiversity is the variability among all living organisms – including 
diversity within species, between species and ecosystem. In some 
places in tropical forests, it may take another 100 million years to 
recreate the same biodiversity. Some species are unique in the world 
and they quickly disappear following the destruction of their habitat. 
Deforestation provokes irreversible damage and reforestation may 
not entirely make up for the loss. Other consequences such as soil 
impoverishment are related to the clear cutting of forests. Once a forest 
is not there to absorb the water from the rain, it results in floods and 
provokes soil erosion. Most of the nutrients and the elements needed 
to maintain life are then washed away. In the tropics, deforestation 
can even lead to desertification.

At the economic level, agriculture, pasture and logging are 
common activities today, especially in the Third World. Expanding 
these activities often leads to deforestation. In the longer term, 
the over-exploitation leads to the destruction of forests and the 
impoverishment of the people. Countries like Ethiopia have destroyed 
98% of their forests to satisfy immediate needs. In less than 100 
years, they’ve gone from 40% forest cover to a mere 1%. The most 
devastating deforestation has been made to create short term profits. 
Most countries do not have proper regulations and the exploitation 
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of forests has been quite anarchic. If we continue at this rate, we may 
lose all tropical forests in a hundred years. We must adopt, therefore, 
an ethical way to exploit our forests. 

Never before has man been as acutely concerned as now with 
his environment and judicious utilization of natural resources. This 
requires continuous monitoring of the earth’s surface, processing 
large volumes of data to transform them into usable information, and 
using this properly organized information for prudent policy making. 
Remote Sensing is the technological answer to this need of ours. It 
helps us map vast geographic areas, observe the changing conditions 
and correlate them with their distinctive attributes.  

“Remote Sensing (EKL Jan.'09) means sensing of the earth’s surface 
from space by making use of the properties of electromagnetic waves 
emitted, reflected or diffracted by the sensed objects, for the purpose of 
improving natural resource management, land use and the protection of the 
environment.” (UN, 1986)

Remote sensing data are collected by suitable sensors necessary for 
detected the reflected or emitted radiation by the earth. These sensors 
are mounted on airplanes and satellites.  Subsequent data processing 
and analysis lead to interpretation based on comparison with reference 
data (ground truth) pertaining to the target being studied. The final 
results take the form of pictures, maps, tables, reports or computer 
data. Ground truth is used to aid interpretation, calibrate sensors and 
also to verify the information extracted from remote sensing data. 
The maintenance and updating of a signature bank determines the 
ultimate dependability of inferences drawn from remote sensing.

Aerial photography, from airplanes, is the original form of 
remote sensing and is still in extensive use for topographic mapping, 
environmental studies and exploration oil and minerals. Sun-
synchronous satellites, orbiting nearly over the poles, offer a vantage 
point for acquiring the images of vast expanses of earth on a repetitive 
basis under constant illumination conditions. Different applications 
require different spatial resolution in the image, which denotes the 
smallest separation between any two objects on the earth. Resolution, 
expressed in meters, is a measure of the fineness of detail in the image. 
Smaller the number, sharper the image!  Thus, 1 meter resolution is 
superior to 10 meter resolution.

The applications of remote sensing permeate diverse discipline 
such as agriculture and forestry, hydrology and water resources, 
geology and mineral resources, geology and mineral resources, 
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geography, cartography and marine resources. This range is limited 
only by human imagination !

Sustainable forest management requires reliable information 
on features like the type, density and extent of forest cover, wood 
volume and biomass, and particularly their changes, forest fire, pest 
and diseases induced losses, encroachment. Estimation of changes 
requires periodic inventory of forest resources. Data obtained in the 
Visible and near-Infrared regions of the electromagnetic spectrum 
are subjected processing and interpretation.  Both visual and digital 
interpretation methods of characteristics like tone, texture, shape and 
pattern of the target area result in Mapping/Statistics of forest cover, 
Change Detection and Modeling for resource management. Whereas 
Forest Mapping/Statistics seeks type, crown density and biodiversity, 
Change Detection is concerned with encroachment, deforestation 
and afforestation, fire damage and the like.  Modeling deals with 
timber volume, fire risk zone, and habitat suitability.

For a long time to come, at any rate, we will be bound to our present 
home – Mother Earth.  Nothing should really engage our priorities 
more urgently than her conservation and preservation.  Luckily, man 
possesses the requisite technology. Only, he ought to have the wisdom 
contained in the following Native American saying:  “We didn’t inherit 
this land ; we borrow it from our children!” and also the will to act !

[P. Radhakrishnan]

Nature’s Service 
Free of  Charge

According to Achim Steiner, executive director of the UN 
Environment Programme, “many countries remain blind to the 
huge value of the diversity of animals, plants and other life-forms 
and their role in healthy and functioning ecosystems. It was an 
illusion – indeed, a fabrication – that we could get by without 
biodiversity”.

Ecologists have long understood that we rely on services provided 
free by nature. For example, up to 30 per cent of our food depends 
on bees pollinating plants – and that service is said to be worth $14 
billion a year in the US alone. That is why there is such a serious 
alarm about the rapid decline in the number of bees over the past 
four years.
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Infinity exists only in outer space and in mathematical jungles. 
Natural resources are finite. But judicious consumption and careful 
conservation can extend natural resources for generations to come. 
Today the world faces the prospects of mass extinction, as species 
disappear at a rate faster than at any previous time in earth’s history. 
Roughly 68000 of the 250,000 plant species of the world border on 
extinction. Finding ways to preserve the planet’s rich variety of species 
is the challenge taken up by scientists of different disciplines. 
Forests and Medicinal Plants 

Forests have been long consid-ered as a perennial source of 
resources for mankind: man has been overtly dependent on forests for 
fuel, timber and medicine. However, a variety of reasons ranging from 
increase in human population, deforestation caused by developmental 
activities, mono-agriculture, pollution, alien invasive species, etc., 
have put severe pressure on forests. Depletion of certain species in 
their natural habitat lead to loss of genetic pools and ultimately to 
their extinction. According to IUCN, the broad categories of threats 
to the natural flora are as follows:

Destruction or modification of habitats and ranges. 	
Over	 -exploitation for commercial, scientific and educational 
purposes.
Disease and pest attacks.	
Inadequacy of existing regulative mechanisms.	
Other natural and man	 -made factors.   
One of the major causes for the depletion of plant life is the excessive 

extraction of plants for medicinal purposes.  Considering the fact that 
not even 1/5th of all the plant life in the world has been documented, 
the very loss of the known plant species valuable for human survival 
can have catastrophic effects in the future.  Around 119 pure chemical 
substances extracted from some 90 species of higher plants are used 
in medicines throughout the world. The World Health Organisation 
has listed over 21,000 plant names that have reported medicinal uses 
around the world. Very few of these have been subjected to scientific 

Medicinal Plants
The Urgency of  its Conservation
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scrutiny. Around 80% of people in the developing countries rely on 
traditional medicines. According to WWF, about 35,000 to 70,000 
species, or more than 1 in 10 of the world's known flora are used in 
traditional medicine. Of all the things people use from nature - from 
timber to coral - medicinal plants form by far the largest category on 
a species -specific basis. 

India has several traditional medical systems, such as Ayurveda and 
Unani, which has survived through more than 3000 years, mainly using 
plant based drugs. The materia medica of these systems contains a rich 
heritage of indigenous herbal practices that have helped to sustain the 
health of most rural people of India. The books on ayurvedic medicine 
such as Charaka Samhita and Susruta Samhita refer to the use of more 
than 700 herbs. Ayurvedic medicines with a wide range of plant-based 
compounds have regained popularity in the last few decades. According 
to World Bank, during the past decade, India’s exports of medicinal  
plants have trebled. Over harve-sting, unsustainable collection 
techniques and conversion of habitats to crop-based agriculture now 
threaten hundreds of species with extinction. 

 Kerala has a long tradition of Ayurveda. Richly endowed with 
plant life, the Western Ghats has been a perennial source for medicinal 
plants. In the past, pressure on the hills was less since the local sacred 
groves and common lands served as resource base for medicinal 
plants. But the shift from local healthcare practices to large-scale 
commercialization and the clearing of sacred groves and common 
lands turned the heat on to the wild resources of the forests. 
Conservation strategies

 A major challenge is to identify the species that merit priority for 
conservation. The risk of extinction totally or locally is one among 
the many criteria to consider; others being value, actual and potential 
usage, cultural importance and uniqueness. The species that are high 
in demand and as well as scarce, require a pre-eminent attention of 
research. 

Plants such as Maramanjal (Coscinium fenestratum), Aarogya-
pacha (Trichopus zeylanicus), Chakkara kolli (Gymnema sylvestre), 
Kosuvetty Pullu (Drosera peltata) and scores of others that are endemic 
to our forests have become rare, endangered or threatened. In situ 
conservation (conserving species in their natural habitat) as well as 
ex situ conservation (cultivation of species in controlled conditions) 
is the only remedial measure. Ecological niches suitable for their 
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existence have to be identified and appropriate biotypes have to be 
prepared. In addition to the many risks that medicinal plants face, 
if their extinction through oversight is to be avoided, it has to be 
carefully surveyed to determine which species are at risk and areas 
should be set aside in situ. 

 Medicinal plants are found in the wild both in forests and non-
forest areas. Conservationists often equate conservation of habitats 
with forests alone. Substantial numbers of plants are found in other 
ecosystems such as coastal, riverine, wetlands, homesteads, common 
lands etc. These natural regions should also be subjected to investigation 
and important areas should be marked out for protection. 

 [Dr Parvati Menon]

A verse from the ancient Sanskrit text "Vriksha Ayurveda" 
which means Ayurveda for trees:
 Dasa koopa samaa vaapee,
 Dasa vaapee samo hradah,
 Dasa hrada samah putro,
 Dasaputra samo drumah.
 A rough translation is as below:

 One pond is equivalent to ten wells,
 One lake is equivalent to ten ponds,
 One son is equivalent to ten lakes,
 One tree is equivalent to ten sons!

[Sourced by: S S Kaimal] 

Vriksha Ayurveda

Improve your concentration.
Use reasoning and fill
each row, column and 

3 x 3 grid in bold borders with 
each of the digits from 1 to 9.

Solution on page 40.
[BNN]

EKL Sudoku 43
[Hard]
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The value of a tree is usually calculated as the capitalised value of its 
usufructs over its life span, or its value as timber or a combination of 
both. But,  in a  path breaking paper presented as Presidential address 
to the 68th Session of the Indian Science Congress in Varanasi in 1981, 
Prof. T.M. Das assessed the value of any  medium tree, irrespective of 
the species, (approximately 50 tonnes in size) with a service life  of 50 
years, as Rs 15.70 lakhs, consisting of Rs 2.50 lakhs for production of 
oxygen, Rs 5.00 lakhs for control of air pollution, Rs 2.50 lakhs  for 
control of soil erosion and fertility, Rs 3.00 lakhs for recycling of water 
and control of humidity, Rs 2.50 laks for bird and animal shelter and 
Rs 20000/- for protein conversion. Rs 15.70 lakhs in 1981 should be 
equivalent to at least Rs 1.5 crores in 2010.                      [S S Kaimal]

The Value of  Trees

The Red List 
The International Union for the Conservation of Nature and Natural 

Resources (IUCN) Red List of Threatened Species is conside-red to be 
the most comprehensive, objective global approach for evaluating the 
conservation status of plant and animal species. The IUCN Red List is 
set upon precise criteria to evaluate the extinction risk of thousands of 
species and subspecies. These criteria are relevant to all species and all 
regions of the world. The aim is to convey the urgency of conservation 
issues to the public and policy makers, as well as help the international 
community to try to reduce species extinction.

Species are classified in nine groups, set through criteria such as rate 
of decline, population size, area of geographic distribution, and degree of 
population and distribution fragmentation.
Extinct (EX)- No individuals remaining.
Extinct in the Wild (EW)- Known only to survive in captivity, or as a 
naturalized population outside its historic range.
Critically Endangered (CR)- Extremely high risk of extinction in the 
wild.
Endangered (EN)- High risk of extinction in the wild.
Vulnerable (VU)- High risk of endangerment in the wild.
Near Threatened (NT)- Likely to become endangered in the near 
future.
Least Concern (LC)- Lowest risk. Does not qualify for a more at risk 
category. Widespread and abundant taxa are included in this category.
Data Deficient (DD)- Not enough data to make an assessment of its risk 
of extinction.
Not Evaluated (NE)- Has not yet been evaluated against the criteria.
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Far away, beyond the green paddy fields 
Beyond the thatched huts and palm tops
A hazy gray blending into darker black
Touching the shimmering white clouds
Mountains stand  like sentinels.

It has been raining here; the leaves
Underfoot bear my weight in silence.
I pause – leeches, wriggling, reach out
And clamber up my legs; a flutter in the woods –
A bird? A boar? A deer? Who is it that I disturbed?

In the deep forests, everything is dark and moist.
Steam unfurls in the scattering sunlight.
Silently, I watch – across the ridge, a rock shifts –
In awe, with love, oh with so much love, a tusker in sight.
Above my head, Minivets, Scarlet, like flashes of fire.

The soil is black and squidgy; little puddles filled to the brim
Overflow and jump merrily to join a run, running down
Over the stones, tickling the grass, past a meditating frog.
A Pipit hops; skips past a Wagtail.
Bush Chats dart in and out of the trees.

From afar – or is it nearby, a Sambar coughs.
Suddenly, a tree sways overhead –
The forest is filled with calls of the Squirrel –
Giant of Malabar, king of the treetops.
Flycatchers twitter in the bush.

Past the woods, amidst the grass
Gusts of wind hit me, old friends hugging
And roughing up my hair; 
From the next hill
A lone Tahr looks askance- 
Where you been all these days?
Hills beckon; Sholas raise gnarled and knotted hands.
Mist, tender, comes up slowly, enwrapping me with love.
I am home.

 [Balachandran V] balanpnb@gmail.com

Homeland 
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Biodiversity, a shorter term for biological diversity, is a collective 
term meaning: the totality and variety of life at its genetic, species 
and ecosystem levels on Earth. It encompasses the three scientific 
disciplines of genetics, taxonomy and ecology. The Biodiversity 
Convention of Rio de Janeiro of 1992 refers to biodiversity as 
embracing ‘the variability among living organisms from all sources, 
including, inter alia, terrestrial, marine and other aquatic ecosystems 
and the ecological complexes of which they are part. This includes 
genetic diversity within species, the variety among species, and the 
range of ecosystems within which life exists and interacts’.

 Biodiversity also refers to the quality and range of differences 
existing between biological entities in a geographical area, in a given 
set of situations like climate, ecosystem and evolutionary factors. 
Biodiversity has been reported to be lowest in the Polar Regions. It 
increases towards the equator. It would be lowest in space and in 
parts of the deep oceans, and shall increase towards the land and 
coastal areas.

Recently the United Nations Convention on Biological Diversity 
published a summary report of status and trends of biodiversity 
around the world based on the data it collected from approximately 
120 national reports submitted by its member Parties.

The report concludes that biodiversity continues to decline on all 
the three levels – genes, species and ecosystems.
Some major findings:
w 44% of water-birds with known trends are in decline
w 42% of all amphibian species are in decline
w 40% of bird species are declining
w An estimated ¼ of the world’s terrestrial habitats were being 

destroyed from 1980
w Approximately 12% of the world’s land are designated Protected 

Areas
w	Inland ecosystems, such as wetlands, rivers and lakes, have 

experienced more change than any other ecosystems
w 21% of the world’s 7,000 live-stock breeds have been classified as 

being at risk

Biodiversity Decline
Current Trend
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w An approximate 500 million to over 1 billion people rely on corals 
(covering 1.2% of the world’s continental shelf) for food
The report commends Canada for its significant increase in 

Protected Areas - 210,000 km2 since 2002. However, it blatantly 
points out the world's failure to meet the 2010 Biodiversity Target 
agreed by the world’s Governments in 2002, ‘to achieve by 2010 a 
significant reduction of the current rate of biodiversity loss at the global, 
regional and national level as a contribution to poverty alleviation and to the 
benefit of all life on Earth’.

Sustainable Tourism 
To Conserve Biodiversity

United Nations World Tourism Organisation (UNWTO) 
focusses on  raising awareness and calls upon the tourism 
stakeholders and travellers   to contribute their part of the global 
responsibility to safeguard the intricate web of unique species and 
ecosystems that make up our planet, according to its  Secretary-
General,  Taleb Rifai.

The World Tourism Day (WTD) celebrations to be held 
on 27 Sep. 2010 in the Chinese province of Guangdong will 
deliberate on the theme "Tourism and Biodiversity"  to  provide  a 
unique opportunity to raise public awareness on the importance 
of biodiversity to tourism and the role of sustainable tourism 
in the conservation of life on Earth. it aims to highlight the 
close  relationship between tourism and biodiversity, and identify 
how tourism can contribute to preserving life on Earth and its 
unique biodiversity.

 If the bee disappeared off the surface of the globe 
then man would only have four years of life left. 
No more bees, no more pollination, no more plants, 

no more animals, no more man.

– Albert Einstein



June 2010Executive Knowledge Lines39

2010 - International Year of  Biodiversity
Extracts from UN Secretary-General Ban Ki-moon’s message for 

the International Day for Biodiversity 
on 22nd  May 2010

“The planet’s species and habitats, and the goods and services they 
provide, form the basis of our wealth, our health and our well-being.  
Yet, despite repeated global commitments to protect this heritage, the 
variety of life on Earth continues to decline at an unprecedented rate.  
Biodiversity loss is moving ecological systems ever closer to a tipping 
point beyond which they will no longer be able to fulfill their vital 
functions.

Communities everywhere will reap the negative consequences, but 
the poorest people and the most vulnerable countries will suffer most.  
Seventy per cent of the world’s poor live in rural areas, and depend 
directly on biodiversity for their daily sustenance and income.  This 
is among the reasons why the target set by world leaders in 2002 — to 
substantially reduce biodiversity loss by 2010 — was integrated into 
the Millennium Development Goals.

The deadline has arrived, yet the deterioration of our natural 
resources continues apace.  To refocus attention on this challenge, the 
United Nations General Assembly declared 2010 as the International 
Year of Biodiversity with the theme “biodiversity for development and 
poverty alleviation”. The new vision must promote the conservation 
and sustainable use of biological diversity and the equitable sharing 
of the benefits from its use.  It must also recognize the close links 
between our natural capital and our development objectives, a point 
reflected in the theme for this year’s International Day for Biological 
Diversity. 

In this International Year of Biodiversity, let us reflect on the root 
causes of biodiversity decline and take action to arrest it. Let us adjust 
policies and mindsets to reflect the true value of species and habitats. 
Let us recognize that biodiversity is life — our life.  Let us act now to 
preserve it, before it is too late”.
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EKL Sudoku 43
Solution

w	Biodiversity is a contraction of 'biological diversity'
w	Commonly used to describe the number, variety and variability 

of living organisms. 
w	Biodiversity consists of i) Genetic diversity ii) Species diversity 

iii) Ecosystem diversity.
w	Species extinction is a natural process. Concern over biodiversity 

arose when extinctions were caused directly or  indirectly by 
man  at a rate far exceeding natural extinction. 

w	Direct cause by man: hunting, collection and persecution. 
w	Indirect cause by man: habitat destruction and modification.  
w	In situ conservation :Maintenance of a significant proportion by 

retaining organisms in their wild state and within their existing 
range.

w	Ex situ conservation: maintenance of viable population in 
cultivation or captivity.

w	Why conserve biodiversity? 
1. Food -  conserve plant genetic resources to maintain crop 

productivity
2. Pharmaceuticals – conserve plant species
3. Role of beneficial ecosystems : Forests, mangroves, coral 

reefs
4. Ethics
5. Aesthetics

[Source: Global Biodiversity: Status of the Earth's Living Resources. 
World Conservation Monitoring Centre, UK. Chapman & Hall, 1992] 

Biodiversity, briefly
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Books Scan

The Amateur Naturalist
Book by: Lee Durrell and Gerald
Published by: Dorling Kindersley, London

Assessment of a randomly picked urban 
youth’s environmental awareness is likely to 
reveal a vacuum. He is unconcerned about 
nature, biodiversity etc., because they do not 
seem to affect him directly other than as an 
occasional diversion for pleasure. Global warming, extinction of 
species, deforestation and such matters are vague and uninteresting 
to him. Unless this man-on-the-street is made aware of the issues and 
taught to love nature, conservation action would not bear fruit. Lee 
and Gerald Durrell’s book is an outstanding work in this direction.

Gerald Durrell is one of most popular writers on natural history. 
His ‘My Family and Other Animals’ is a hilarious account of his 
boyhood in the island of Corfu and the genesis of his interest in 
Natural History.  The Durrells’ Jersey Wildlife Preservation Trust in 
UK is engaged in captive breeding of endangered species and wildlife 
conservation.  The Jersey Zoo developed by the late Gerald Durrell, 
shelter such species.  First published in 1982, The Amateur Naturalist 
is hailed as the ‘classic practical guide to the natural world’. As a 
reference book on observing, monitoring, recording, studying and 
helping to conserve nature, The Amateur Naturalist is invaluable to 
those who embark on a journey of discovery. 

 Introducing the reader to the natural environment around him, 
the book describes the different ecosystems of the planet from the 
backyard, meadows, deserts, tundra and mountains to the deep seas. 
Animal and plant life in each ecosystem is presented in such a way 
that leaves the reader wondering how one could have been blind 
to all this. With innumerable photographs and illustrations, we are 
lead through a living museum, an exciting and unforgettable journey 
among the fascinating life on earth. 

The next section, ‘The Naturalist at Home’, shows how with 
simple equipment any ordinary person can study and learn about 
nature. Nature photography, use of microscope, plant and animal 
study, bird watching etc., are described in a most lucid and enjoyable 
way. This section is followed by ‘What’s What’, an introduction to 
scientific plant and animal classification.
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Biodiversity
Exploring Values and Priorities in Conservation
Book by: Dan L. Perlman and Glenn Adelson
Foreword by: Edward O. Wilson
Published by: Blackwell Science

The salvaging of species of plants, animals, 
and microorgani-sms, and the genes that compose 
them, and finally of the ecosystems they themselves 
compose is now recognized around the world as a 
goal of highest urgency, says renowned American 
biodiversity researcher, and author,  Edward O. 
Wilson in the Foreword of this book. He adds:  Scientists have come 
to understand that all of the Earth`s environmental problems fall into 
two broad, fundamentally different categories. The first is deterioration 
of the physical environment, comprising toxic pollution, forced climatic 
warming, upper atmospheric ozone loss, and the depletion of natural 
resources. Most of these trends can be reversed and they will be, often at 
considerable cost. The second category is  the reduction of biodiversity 
by extinction. It is mostly not reversible; when species and ecosystems 
in particular are lost, they can not be replaced - ever. That is one way 
in which biodiversity reduction differs from purely physical change. 
The other is the great potential value that accrues when biodiversity is 
not only saved but scientifically studied and wisely managed for human 
benefit. 

Biodiversity has become a buzzword in the environmental movement 
and in science. Scientists, environmentalists, and laypeople often assume 
that "biodiversity" is important, and should be "saved". This book looks 

In the concluding section,  ‘The Naturalist and the Future’, the Durrells 
predict that naturalists will have a vital role to play in the future of the 
world. ‘Whether you look through a microscope or a magnifying glass, whether 
you study a tropical forest or a tiny city garden, you are gaining knowledge about 
how the world works. With this knowledge comes understanding; you can explain 
to others what is going wrong and why it is going wrong. You can help teach others 
how to live within nature’s rules. By bending or disregarding these rules we have 
put our future and the future of many other species in jeopardy.’

Conservation is as much a matter of survival of the human species 
as it is a matter of compassion for others.  Action based on love and 
understanding alone can ensure our survival.  Amateur Naturalist is an 
important signpost in the direction of our future. 

[Balachandran V]  balanpnb@gmail.com
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International Journal of Biodiversity 
Science, Ecosystems Services & 
Management
Publisher: Taylor & Francis
Publication Frequency: 4 issues per year

Journals Scan

The International Journal of Biodiversity Science, 
Ecosystem Services & Management (IJBESM) 
aims to improve our under-standing of the 
role of biodiversity in providing ecosystem 
services and the associated management 
systems needed to maintain biodiversity and use ecosystem services 
in a sustainable manner. The topics covered are: Agriculture;  
Biodiversity; Ecology - Environment Studies; Environment 
& Economics; Environment & Resources; Environmental 
Management; Environmental Policy; Environmental Studies & 
Management; Forestry; Transport Geography. IJBESM focuses on 
the interaction between biodiversity at all levels (ecosystems, species, 
genes) and discusses: 
(a) the link between biodiversity and ecosystem services; i.e. what is 
the role of biodiversity in providing ecosystem services ? 
(b) the link between ecosystem services and management; i.e. how can 
ecosystem services be (sustainably) managed and what are the trade-
offs in service provision, and values, between different management 
states ?
(c) the link between biodiversity and management; i.e. what is the 
influence of management alternatives on biodiversity conservation ?

at different types of diversity and the reasons to preserve them, and helps 
the reader come to a profound understanding of the concept. This book 
teaches people of any background to learn to look beyond "buzzwords" 
and to think critically about the value of conservation. 
Contents:
w	Legacies  
w	Conceptual Problems with 

Biodiversity  
w	The Role of Values  
w	Diversity  
w	Mapping the Patterns of 

Biodiversity  

w	Ambiguities  
w	Inventories  
w	Articulating Goals and Setting 

Priorities  
w	Future Directions  

[Courtesy: State Central Library, 
Trivandrum]
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The Ecologist
www.theecologist.org

The Ecologist, is a British environmental publication founded in 
1970 by Edward Goldsmith (1928-2009), known for his outspoken 
views opposing industrial society and economic development. He 
expressed a strong sympathy for the ways and values of traditional 
people. Golsmith co authored with Robert Prescott Allen,   Blueprint 
for Survival,   an influential environmentalist text that drew attention 
to the urgency and magnitude of environmental problems.

The Ecologist  addresses a wide range of environmental subjects and 
promotes an ecological systems thinking approach through its news 
stories, investigations and opinion articles. It encourages its readers 
to tackle global issues on a local scale. The Ecologist announced that it 
was relaunching solely online and that the July 2009 issue was its last 
print edition.
Some sample articles:
w Protecting rainforests shown to reduce poverty -

Introduction of measures to protect rainforests and ecosystems in 
Costa Rica and Thailand over the past 40 years have improved the 
livelihoods of the local population 
w Solving climate change is out of the question - Clive Hamilton 
w Scientists use shellfish to assess toxic impact of BP gulf oil 

spill - Concerns rise that smaller animals will absorb toxic com-
pounds and pass them along the marine food chain causing lasting 
damage to fisheries and marine ecosystems 

w The damage caused by  Singapore's insatiable thirst for land
w Small-scale beekeepers threatened by colony losses.
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Bhagavad Gita 
On Biodiversity

In Chapter 7 of Bhagavad Gita (Jnana 
Vijnana Yogam) it is mentioned that 
there are 8.4 million live forms on Earth. 
They belong to the two categories, chara 
and achara. The category chara consists 
of live forms which can move. Human 
beings, animals, birds, reptiles, insects, 
fishes, other marine live forms, worms, 
etc. belong to this category. The category 
achara consists of live forms which cannot 
move. It consists of trees and plants of all 
varieties.                                       [CGS]

1. Land area (Globally) : 2.4%
2. Biodiversity status (Globally) : 8%
 2.1. Flora (Species) : 47,000 
 2.2. Fauna (Species) : 89,000 
3. Protected areas (in India) : 5.2%
 3.1 Wildlife sanctuaries : 496
 3.2 National Parks : 89

Biodiversity Wealth of  India  
 3.3 Biosphere Reserves : 15 
4. Ecosystems
 4.1 Major forest types : 16
 4.2 Vegetation : 42
 4.3 Bio-geographic zones : 10
 4.4 Hot spots :  25

[Courtesy: Dr A G  Pandurangan, TBGRI, Trivandrum] 

Biodiversity Magnitude 
 Known and Unknown Organisms 

Status of unknown  : 86.4% 

Groups Known number of species Estimated total number of species % known species

Insects 
Fungi 
Arachnids 
Nematodes 
Viruses 
Bacteria 
Plants 
Protozoans 
Algae 
Molluscs 
Crustaceans 
Vertebrates

950,000 
70,000 
75,000 
15,000 

5,000 
4,000 

250,000 
40,000 
40,000 
70,000 
40,000 
45,000

8,000,000 
1,000,000 

750,000 
500,000 
500,000 
400,000 
300,000 
200,000 
200,000 
200,000 
150,000 

50,000

11.9 
7.0 

10.0 
3.0 
1.0 
1.0 

83.3 
10.0 
10.0 
35.0 
26.7 
90.0

World Total 1,700,000 12,500,000 13.6
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The Last Word
A society is defined not only by what it creates, 

but by what it refuses to destroy.
– John Sawhill
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