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Asafoetida
For fragrant flavour
The asafoetida plant is thought to be in 
the same genus as the now extinct 
silphium. The species is native to the 
deserts of Iran and mountains of 
Afghanistan and is mainly cultivated in 
nearby India. The resin-like gum 
comes from the dried sap extracted 
from the stem and roots and is used as 
a spice. The resin is greyish-white 
when fresh, but dries to a dark amber 
colour. The asafoetida resin is difficult 
to grate and is traditionally crushed 
between stones or with a hammer.

Hara-Kiri in Saturn 
The fiery end of Cassini Mission
Twenty years ago on October 15, 1997, the Cassini-Huygens 
spacecraft – commonly known as Cassini – set out on its 7-year 
journey towards Saturn. During this long journey, Cassini flew-by 
Venus, Earth, Asteroid 2685 Masursky and Jupiter before entering into 
an orbit around Saturn.

Asima Chatterjee
Celebrated Indian woman chemist
Asima Chatterjee was an Indian organic chemist noted for her 
work in the fields of organic chemistry and phytomedicine. 
Chatterjee grew up in Calcutta and graduated with honors in 
chemistry from the Scottish Church College of the University 
of Calcutta in 1936, at a time when it was almost unheard of for 
a woman to study chemistry.

Volcanoes
Burners on Earth
A volcanic mountain opens downward to a reservoir of molten rock 
below the surface of the earth. Unlike most mountains, which are 
pushed up from below, volcanoes are vents through which molten 
rock escapes to the earth’s surface. When pressure from gases within 
the molten rock becomes too great, an eruption occurs.

The Chhau Dance
Of eastern India
 The Chhau dance which originated in the eastern states of West 
Bengal, Jharkhand and Odisha is a semi-classical dance 
form of martial, tribal and folk origins. The Purulia Chhau 
of West Bengal, the Seraikella Chhau of Jharkhand and 
the Mayurbhanj Chhau of Odisha represent three different 
styles of this dance form.
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Be Present in Your Activity
Lack of concentration can result in doubts on actions already performed correctly 

and completely. For example, after closing your work room, you close and lock it and 
proceed to go home. Suddenly you doubt whether the AC was switched off; whether 
the fans and lights are switched off; or may be even, whether you have locked the 
room. Lack of concentration may make you place your keys, mobile phone, purse, 
etc. in places not easily traceable. It is absolutely essential to perform actions with full 
presence of mind to avoid lack of concentration.

It seems that lack of concentration is a widespread problem, irrespective of age, 
gender or country. One may complain:  “I try to concentrate, but I soon find myself 
thinking about something else.”, or “I lack concentration. I am unable to focus my mind 
on one thing for more than a few seconds.” The common thread of such statements is 
the lack of concentration and the inability to focus the mind on the thing at the exact 
time of its consideration.  Lack of concentration affects work, relationships, academic 
studies, and almost everything else.

Difficulty in concentrating is a normal and periodic occurrence for most people. 
Concentration problems, when present to an excessive degree, are also characteristic 
of certain physical and psychological conditions.  Rare conditions that affect the 
brain and some emotional problems as well as endocrinologic disturbances can also 
influence an individual's cognitive functions and thus impair concentration.

Presence of mind, contrary to lack of concentration, is largely an innate gift and 
only partly capable of cultivation. Nevertheless, the man who has developed his 
powers of thought by education, and keeps his body strong and able, is more likely 
to act in emergency with wisdom and promptitude than one whose mind and body 
are enfeebled by indulgence.

In this age of the Internet, smartphones, social networks and information 
overload, the problem of lack of concentration is severe. A simple example is that 

of road accidents due to the miscontrolled use of mobile phone. The 
use of modern technologies make the human attention span much 
shorter.

Sometimes, the problem of lack of concentration is severe, 
and might require medical attention and advice. To overcome the 
problem you will need to train and strengthen your mind to focus on 
the thing of concern in real time.
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Nature Line

Asafoetida
For Fragrant Flavour

Triangular Numbers
Pascal Triangle

Asafoetida is the dried latex extracted from several species of Ferula, a 
perennial herb. Ferula assafoetida is a monoecious, perennial plant of the 
family Apiaceae. It grows to 2 m high, with a circular mass of 30–40 cm 
leaves. Stem leaves have wide sheathing petioles. Flowering stems are 2.5–
3 m high and 10 cm thick and hollow, with a number of schizogenous 
ducts in the cortex containing the resinous gum. Flowers are pale greenish  
yellow produced in large compound umbels. Fruits are oval, flat, thin,  
reddish brown and have a milky juice. Roots are thick, massive, and  
pulpy. They yield a resin similar to that of the stems. 

The plant is thought to be in the same genus as the now extinct silphium. 
The species is native to the deserts of Iran and mountains of Afghanistan  
and is mainly cultivated in nearby India. The resin-like gum comes from the 
dried sap extracted from the stem and roots and is used as a spice. The resin is  
greyish-white when fresh, but dries to a dark amber colour. The asafoetida 
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resin is difficult to grate and is traditionally crushed between stones or with 
a hammer. Today, the most commonly available form is compounded asa-
foetida, a fine powder containing 30% asafoetida resin, along with rice flour 
or maida (wheat flour) and gum arabic.

The name asafoetida is derived from asa, a Latinized form of Farsi azā, 
meaning resin, and Latin foetidus meaning pungent smell, which refers to its 
strong sulfurous odour. All parts of the plant have the distinctive fetid smell. 
Its pungent odour has resulted in its being known by many unpleasant 
names like devil's dung, and equivalent names in several European countries 
and the West. It is known by various names in different languages as: devil's 
dung, asant, food of the gods, jowani badian, stinking gum, hing, hengu, ingu, 
kayam, and ting. 
Use as Food

This spice is used as a condiment in food, especially in pickling. It typi-
cally works as a flavour enhancer. Used along with turmeric, it is a standard 
component of Indian cuisine, particularly in some fried snacks, lentil curries 
such as dal, sambar as well as in numerous vegetable dishes. It is sometimes 
used to harmonize sweet, sour, salty, and spicy components in food. Asa-
foetida is used most commonly to season dals (lentils), sambars, pickles and 
various other spicy vegetarian dishes. In cooked dishes, it delivers a smooth 
flavour reminiscent of leeks. The spice is added to the food at the time of 
tempering. Sometimes dried and ground asafoetida (in very mild quantity) 
is mixed with salt and eaten with raw salad.

Asafoetida, onion, and garlic are forbidden in yogic texts, and places 
them alongside meat and alcohol in terms of producing tamas or lethargy. 
It is, however, one of the five pungent vegetables generally avoided by Bud-
dhist vegetarians.

In its pure form, its odour is so strong, the pungent smell will contam-
inate other spices stored nearby if it is not stored in an airtight container; 
many commercial preparations of asafoetida use the resin ground up and 
mixed with a larger volume of wheat flour. The mixture is sold in sealed 
plastic containers. However, its odour and flavour become much milder 
and much less pungent upon heating in oil or ghee. Sometimes, it is fried 
along with sautéed onion and garlic.
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Medicinal Use
Asafoetida has a broad range of uses in traditional medicine as an anti-

microbial, with well documented uses for treating chronic bronchitis, asth-
ma and whooping cough. As a folk tradition remedy for children's colds, 
it is mixed into a pungent-smelling paste and hung in a bag around the 
afflicted child's neck.

According to Ayurveda, asafoetida is considered to be one of the best 
spices for balancing the vata dosha. It mitigates vata and kapha, and relieves 
flatulence and colic pain. It aggravates pitta, enhances appetite, taste, and 
digestion. 

Typical asafoetida contains about 40–64% resin, 25% endogeneous 
gum, 10–17% volatile oil, and 1.5–10% ash. The resin portion is known 
to contain asaresinotannols 'A' and 'B', ferulic acid, umbelliferone and 
four unidentified compounds. The herb is known to be anti-flatulent,  
anti-inflammatory, antimicrobial, laxative, nerve stimulant, expectorant and  
sedative.

Asafoetida is considered a digestive in that it reduces flatulence. In the 
Jammu region of India, asafoetida is used as a medicine for flatulence and 
constipation by 60% of locals. In Thailand and India, it is used to aid di-
gestion and is smeared on the abdomen in an alcohol or water tincture 
known as mahahing. The anti-inflammatory and anti-oxidant properties 
of asafoetida help alleviate digestion problems like upset stomach, intestinal 
gas, intestinal worms, flatulence, and irritable bowel syndrome It is also acts 
as an excellent laxative and prevents constipation.

Asafoetida contains coumarins which aid in the thinning of blood and 
prevent blood clotting. This anticoagulant property of hing along with its 
healing powers protects against high triglycerides and cholesterol. It thus 
helps lower high blood pressure.

A drink of a pinch of asafoetida dissolved in water is said to relieve head-
aches and migraines. A bit of hing mixed with lemon juice works wonders 
against tooth ache as well.

Hing has been used since times immemorial to treat respiratory tract in-
fections. It acts as a respiratory stimulant and expectorant to release phlegm 
and relieve chest congestion. Hing mixed with some honey and ginger have 
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the power to alleviate problems like dry cough, whooping cough, bronchi-
tis, influenza, and asthma.

Asafoetida is recommended for hysteria, convulsions, syncope and other 
nerve disorders.  It protects against these nerve ailments by stimulating the 
nerves.

A host of women’s menstrual problems like pain, cramps, and irregular 
periods can be treated with the healing properties of asafoetida. The herb is 
also useful in the treatment of various other vaginal infections. Asafoetida is 
said to have contraceptive and abortifacient activity. Asafoetida oleo-gum-
resin has been reported to be antiepileptic in classical Unani, as well as eth-
nobotanical literature. 

Hing is a powerful anti-oxidant and is known to protect body cells from 
free radicals. According to studies, the anti-carcinogenic property of hing stops 
the growth of malignant cells. Asafoetida helps pancreatic cells secrete more  
insulin, thereby decreasing the blood sugar levels.

Many skin care products as well as dermatologists use hing’s medicinal 
properties for effective skin treatment. It can also be applied directly to the 
skin to cure corns and calluses.

Studies have shown that antiviral drug compounds produced by the 
roots of the asafoetida plant can kill the swine flu virus and can be used for 
new drug development against the virus.   
Other Uses

John C Duval reported in 1936 that the odour of asafoetida is attractive 
to the wolf, a matter of common knowledge, he says, along the Texas–Mex-
ico border. It is also used as one of several possible scent baits, most notably 
for catfish and pike. 

Along the coasts of south India it is used to kill unwanted trees by bor-
ing a hole in the tree and filling the hole with asafoetida.

Asafoetida may also be used as a moth (Lepidoptera) light trap attrac-
tant by collectors—when mixed by approximately one part to three parts 
with a sweet, fruit jelly.

It is commonly used in Pennsylvania Dutch braucherei (folk 
magic) to prevent illness. It would be stored in a pouch on a lanyard 
and worn around the neck.
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Asafoetida Heals Wounds
Asafoetida was evidently used in western medicine as a 

topical treatment for abdominal injuries during the 18th and 
19th centuries, although when exactly it came into use in 
the West and how long it remained in use is uncertain. One 
notable case in which it was used is that of Canadian Coureur 
des bois Alexis St. Martin, who in 1822 suffered a severe 
abdominal injury from an accidental shooting that perforated 
his right lung and stomach and shattered several ribs. St. 
Martin was treated by the American army surgeon William 
Beaumont, who subsequently used St. Martin as the subject of 
a pioneering series of experiments in gastric physiology. When  
St. Martin's wounds had healed, there remained an open fistula 
in his stomach that enabled Beaumont to insert various types of 
food directly into St. Martin's stomach and record the results. 
In his account of his treatment of and later experiments on St. 
Martin, Beaumont recorded that he treated the suppurating 
chest wound with a combination of wine mixed with diluted 
muriatic acid and 30-40 drops of tincture of asafoetida, applied 
three times a day, and that this appeared to have the desired 
effect, helping the wound heal. 

In Jamaica, asafoetida is traditionally applied to a baby's anterior  
fontanel (Jamaican patois mole) to prevent spirits (Jamaican patois  
duppies) from entering the baby through the fontanel. In the African  
American Hoodoo tradition, asafoetida is used in magic spells, as it is  
believed to have the power both to protect and to curse.

In ceremonial magic, especially from The Key of Solomon the King, 
it is used to protect the magus from daemonic forces and to evoke the 
same and bind them.

[CGS]
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Asafoetida in Europe
Asafoetida emerged in Europe from a conquering expedition of 

Alexander the Great, who, after returning from a trip to northeastern 
ancient Persia, thought they had found a plant almost identical to 
the famed silphium of Cyrene in North Africa—though less tasty. 
Dioscorides, in the first century, wrote, "the Cyrenaic kind, even if 
one just tastes it, at once arouses a humour throughout the body 
and has a very healthy aroma, so that it is not noticed on the breath, 
or only a little; but the Median [Iranian] is weaker in power and has 
a nastier smell." Nevertheless, it could be substituted for silphium 
in cooking, which was fortunate, because a few decades after 
Dioscorides' time, the true silphium of Cyrene became extinct, 
and asafoetida became more popular amongst physicians, as well 
as cooks.

Asafoetida is also mentioned numerous times in Jewish literature, 
such as the Mishnah. Maimonides also writes in the Mishneh Torah 
"In the rainy season, one should eat warm food with much spice, 
but a limited amount of mustard and asafoetida." 

Asafoetida was described by a number of Arab and Islamic 
scientists and pharmacists. Avicenna discussed the effects of 
asafoetida on digestion. Ibn al-Baitar and Fakhr al-Din al-Razi 
described some positive medicinal effects on the respiratory system.

After the Roman Empire fell, until the 16th century, asafoetida 
was rare in Europe, and if ever encountered, it was viewed as a 
medicine. "If used in cookery, it would ruin every dish because 
of its dreadful smell" asserted Garcia de Orta's European guest. 
"Nonsense," Garcia replied, "nothing is more widely used in every 
part of India, both in medicine and in cookery. All the Hindus 
who can afford it buy it to add to their food." During the Italian 
Renaissance, asafoetida was used as part of the exorcism ritual. 

A good teacher can inspire hope, ignite the  
imagination, and instill a love of learning. 

- Brad Henry 
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September 15, 2017 (or 
shall we say, ‘9/15’?), unlike the 
infamous “9/11”, is yet another 
special day in the history of 
space. For, on this day a well-
intended hara-kiri was enacted 
in the atmosphere of Saturn 
– the sixth planet in our Solar 
System, 9 ½ times as far away 
from the Sun as the earth is, and above all, home to a vast array of 
intriguing and unique worlds. The hero, in question, is the Cassini 
spacecraft! 

Twenty years ago on October 15, 1997, the Cassini-Huygens 
spacecraft – commonly known as Cassini – set out on its 7-year  
journey towards Saturn. During this long journey, Cassini flew-by Venus 
(1998-99), Earth (August 1999), Asteroid 2685 Masursky, and Jupiter  
(December 2000) before entering into an orbit around Saturn in  
mid-July, 2004. 

The Cassini Mission was a collaborative venture of NASA (USA), 
ESA (European Space Agency) and ASI (Italian Space Agency). 
At launch, the spacecraft comprised NASA’s Cassini Orbiter and 
ESA’s Huygens Lander. In early 2005, Huygens landed on Titan, 
the biggest of Saturn’s moons. Titan is covered with Nitrogen-rich 
(95%) atmosphere extending to 600 km from its surface.  This is 

Hara-Kiri in Saturn
The Fiery End of  Cassini Mission 

Space Line
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similar to earth’s atmosphere of ‘long ago’, as it was before life took 
hold of our planet. 5150 km in diameter, Titan is larger than Planet 
Mercury and is the second largest moon in the Solar System after 
Jupiter’s Ganymede. Three earlier spacecraft, namely, Pioneer 11, 
Voyager 1 and Voyager 2 had executed fly-bys respectively in 1979, 
1980 and 1981, and had furnished valuable data on Saturn from 
up close. Cassini, the fourth in line, was the first to enter Saturn’s  
orbit, though.

The Cassini Mission was originally planned only for 4 years 
from 2004 to 2008, but it had been extended twice. The space-
craft performed far beyond all expectations and kept a close watch 
on Saturn for 13 years! On command from earth, Cassini fired its 
rocket engines on September 15, 2017 to de-orbit and enter 
into Saturn’s upper atmosphere, and eventually to burn itself up. 
This hara-kiri had a specific purpose: If Cassini were to contin-
ue in Saturn’s orbit – as it easily could –  there was the risk of 
its collision with the numerous moons of Saturn, which could 
possibly get contaminated with terrestrial microbes unintention-
ally carried by the spacecraft. This is of particular significance 
because Cassini had earlier revealed Titan and Enceladus, two of  
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Saturn’s moons, to have  
potentially habitable – at least 
“prebiotic” – environments. 
Cassini’s suicidal plunge into 
Saturn’s atmosphere would 
thus rule out the possibility of 
contamination that could blur 
any future search for habitabil-
ity and potential life on these 
moons.

Twelve years ago in January 
2005, the Huygens module 
had landed on Titan using a 
parachute and provided data 
for 90 minutes. It marked the first ever landing in the outer Solar 
System, and also on a moon other than our own. Titan has an in-
ternal, liquid water-ammonia ocean. Cassini’s imaging radar could 
look through Titan’s thick, smog-filled atmosphere.  It revealed 
vast methane lakes and hydrocarbon sand dunes. We saw that  
Titan has open lakes and active weather system, including rainfall. 
This renders Titan the most earth-like body in our Solar System. 
Cassini is thus adding to our understanding of exoplanets (planets  
outside our Solar System). 

During its Grand Finale, Cassini undertook a number of risky 
passes through the gap between Saturn and its inner rings, and 
managed to deliver valuable scientific data until its last moments of 
life on September 15, 2017. Cassini provided scientists with spec-
tacular glimpses of Saturn’s weather systems - lightning bolts, con-
vective clouds and vortices. 

Cassini-Huygens is regarded as a "mission of firsts". It has 
opened up a new understanding of the Saturn system, including its 
moons and rings, which has always fascinated us. We could see in 
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Cassini Orbiter and Huygens Lander have been named after 

two renowned astronomers, Giovanni Cassini and Christiaan 

Huygens.  

Giovanni Dominico Cassini (1625 – 1712) was a well-
known Italian-born naturalized French Mathematician/
Astronomer. He is credited with the discovery of 4 satellites 
(moons) of Saturn, and of the dark gap between the major rings 
(A & B) of Saturn. This gap has since come to be known as 
the Cassini Division. Saturn’s rings, the most extensive ring 
system of any planet in the Solar System, consist of countless 
small particles varying in size from microns to meters, almost 
entirely water ice with a trace of rocky material. Besides the 
rings, Saturn has 62 moons as of now.

Christiaan Huygens (1629 – 1695) was a versatile Dutch 
scientist and mathematician of his time. He discovered Titan, 
one of Saturn’s many moons, and the Orion Nebula. He 
provided an explanation for Saturn’s rings, and propounded 
the Wave Theory of Light. Huygens, indeed, has many things 
named after him – a crater on Mars, a mountain on our Moon 
and an Asteroid (2801 Huygens).

astonishing detail, as from a ringside seat like never before, Saturn 
changing before our very eyes since 2004. The bonanza of data from 
Cassini is sure to keep scientists busy for a decade in the very least.  

“Farewell, Cassini. How far you’ve come! On this fiery eve, in 

fiery death Saturn and you are one. VIP (Vapourize In Peace)! 

 So said Neil de Grasse Tyson (American Astrophysicist).
[PR]
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Cassini – Quick Facts
•	 The number of scientific instruments: 12 
•	 The number of images captured: 453,048
•	 Science data collected: 635 GB  
•	 Number of scientific papers published so far: 3948 (many more 

to come)
•	 Number of oceans discovered: 2 (one each in Titan and Enceladus) 
•	 Number of moons discovered: 7 (of the 62 as of now). Captured 

the possible formation of a new moon, “Peggy”, in 2013
•	 Number of orbits around Saturn: 294
•	 Number of commands received from Earth: 2.5 million 
•	 Number of participating nations: 27
•	 Weight of Cassini Orbiter and Huygens Lander at launch:  5,712 kg 
•	 Average distance between Earth and Saturn:  1.43 billion km 
•	 Total distance traversed since launch: 8 billion km
•	 Total cost: USD 3.9 billion

Saturn vs Earth
•	 Compared to Earth, Saturn is: 9.5 times in diameter, 95 times 

in mass, 9.5 times in distance from Sun, 83 times in surface 
area, 764 times in volume

•	 Despite its huge mass (second only to Jupiter in our Solar 
System) Saturn has the least density (Earth being the densest) 
among all planets because of its gigantic volume. Average 
density of Saturn is only 13% of Earth (or, 69% of water). This 
low density results in Saturn’s surface gravity being roughly the 
same as of Earth

•	 Saturn has 62 moons whereas Earth has only one moon (our 
Moon)

•	 Atmosphere consists mostly of Hydrogen (97%) and Helium 
(3%)

•	 Saturn’s axis tilt (almost the same angle as Earth) gives rise to  
seasons

•	 One Saturn day is 10½ hour-long (compared to our 24)
•	 One Saturn year (time to go round Sun once) is 30 Earth-years
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General Line

Sindoor in Hindi or sindooram in many Indian languages including San-
skrit, is a traditional vermilion red or orange-red colored cosmetic powder 
from India, usually worn by married women along the parting of their hair. 
For some, it is kumkum, a powder very similar to sindoor.  Use of sindoor 
denotes that a woman is married in Hindu communities, and ceasing to 
wear it usually implies widowhood.

Sindoor originally comes from sindoor tree and is mainly used for reli-
gious purpose, when worshiping diety status and also in many other Hindu 
festivals. The main component of modern traditional sindooram is usually 
turmeric. Commercial sindoor contains synthetic dyes and chemicals some 
of which, not manufactured to proper standards, may contain mercury and 
lead.  Chemically it is considered as mercuric sulphide.

Modern sindoor mainly uses vermilion, an orange-red pigment, as 
the major component. Vermilion is the purified and powdered form of 
cinnabar, which is the chief form in which mercury sulfide naturally 
occurs. As with other compounds of mercury, sindoor is toxic and must 
be handled carefully. Sometimes, red lead (lead tetroxide, also known as 
minium) is added to sindoor. Red lead is toxic and a known carcinogen 
for laboratory animals, though its carcinogenicity to humans has not 
been established. Traditional sindoor was made with turmeric and alum 
or lime, or from other herbal ingredients. Unlike red lead and vermil-
ion, these are not poisonous. 

Sindoor is traditionally worn by woman on the head at the begin-
ning or completely along the parting-line of the hair (also called maang 
in Hindi or seemandarekha in Sanskrit) or as a dot (bindi in Hindi) on 
the forehead. Sindoor is the mark of a married Hindu woman. Single 
women wear the dot in different colors but do not apply sindoor in 
their parting of the hairline. A widow does not wear sindoor, signifying 
that her husband is no longer alive.

Sindooram
To Colour Seemandarekha
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Methods and styles of applying the sindoor vary from personal choice 
to regional customs. Many new brides will fill the whole hair line with 
sindoor, while other married women may apply a red spot just at the be-
ginning of the hair line and forehead. 

The sindoor is first applied to the woman by her husband at the wed-
ding. After this, she applies it herself every day. A similar coloring ritual is 
known as pasupu kumkuma, (kumkuma is a red powder very similar to 
sindoor).

The wiping off of sindoor is very significant for a widow. There are 
many rituals associated with this practice. The most common is when a 
mother-in-law or older sister-in-law wipes off the sindoor when a wom-
an becomes a widow. The widow will break her bangles and remove her 
bindi as well, and many will also remove their nose ring and toe rings. The 
sindoor at the parting of hair is symbolic of a river of red blood full of life. 
When the sindoor is removed, the river becomes barren, dry and empty. 
On becoming a widow a woman adopts plain white dress and removes all 
colours from her face. This custom is prevalent in rural areas and is followed 
by all castes and social ranks. 

The use of sindoor by women is noted as early as in the Indus Valley 
civilization. Female figurines excavated at Mehrgarh, Baluchistan seem to 
imply application of sindoor to the partition of women's hair in Harap-
pa culture. According to the legends, Radha the consort of Lord Krishna 
turned the kumkum into a flame-like design on her forehead. In the fa-
mous epic Mahabharata, Draupadi the wife of the Pandavas wipes off her 
sindoor in disgust and despair at the happenings in Hastinapura. Use of 
sindoor is frequently mentioned in the puranas Lalitha Sahasranama and 
Soundarya Lahari.

Application of sindoor is essentially a Hindu tradition. In the 19th 
century, Sufi leader Sharafuddin Maneri encouraged Muslim women to 
apply sindoor in Bangladesh. This was severely condemned by reformist 
movements. Sometimes, Jain women in cities apply sindoor. Jain nuns are 
forbidden to apply this to their hair line or foreheads.

Sindoor occupies a prominent place in Indian culture and social life. 
There are many Indian movies and dramas involving sindoor, with their 
themes revolving around its ritual significance. 

[CGS]
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Pythagorean Triples 
An Exploration

Math Line

Mathematics can be viewed as the science or totality of knowledge 
about numbers. A specific piece of such knowledge is that the square of 
a number n can be equal to the sum of squares of two other numbers 
l and m; that is n2 = l2 + m2. The set of these three numbers written as 
(l,m,n) is referred to as a Pythagorean Triple (PT) in remembrance of 
the Greek mathematician Pythagoras who discovered that the square 
of the number measuring the hypotenuse of a right-angled triangle is 
equal to the sum of squares of the numbers measuring the other two 
sides. Pythagoras proved this theorem in around 500 BCE. But long 
before Pythagoras, triples of numbers (3,4,5), (5,12,13), (7,24,25), 
(8,15,17) and (12,35,37) with the above mentioned property were 
recorded in Sulva Sutra, an Indian book of knowledge dating back 
to 700 BCE. Pythagoras made use of this property of numbers in  
geometrical constructions, and made it known to the world of knowl-
edge.

In writings about Pythagorean triples, examples are quoted from 
the above sets, a few or all of them. For an inquisitive mind, a question 
arises as to what about other possible triples. How many such triples 
can be there? In a presentation by a senior professor of mathematics, I 
heard that there were fifteen such triples discovered so far, the largest of 
them being (1200,3500,3700). It is quite natural to ask the question: 
Is there any way to find out such triples?

Those who are familiar with number theory may guess that there is 
an infinite number of such triples. But how to determine them?

The following are some ways of constructing Pythagorean triples 
(PT), and some observations and findings on them. For better under-
standing and analysis, let me classify Pythagorean Triples into three 
types as Type1, Type2 and Type3 triples, depending upon certain  
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specific properties. To explain these properties, let me introduce some 
concepts of Arithmetic Progression (AP).

As is well known, in general, an AP is a sequence of positive in-
teger numbers with a fixed starting term and a constant difference 
between successive terms, called the Common Difference (CD). For 
convenience, let me denote an AP by the notation: AP (ft,cd) where ft 
denotes the first term and cd denotes the CD. For example, AP (2,2) is 
the notation for the AP: 2,4,6,8, . . . .

A Cumulative Arithmetic Progression (CAP) is a sequence of num-
bers in which the sequence of differences of successive terms forms 
an AP (called a Cumulative Difference AP – CDAP). For example, 
8,15,24,35,48,63,80, . . .is a CAP (denoted as CAP(8,7,2)) with the 
CDAP: 7,9,11,13,15,17, . . . which may be denoted by: AP(7,2).

Let me introduce a general notation for a Pythagorean triple as 
(f,m,l) where the three letters indicate the first, middle and last terms of 
the triple satisfying the relation f2 + m2 = l2.

Type1 Triples are those in which:
•	 the first and last terms are odd numbers and the middle one is even
•	 the first terms of the triples form the AP: 3,5,7,9,11, . . . ie. AP(3,2)
•	 the middle terms of the triples form the CAP 4,12,24,40,60, . . . ie. 

CAP(4,8,4) with CDAP 8,12,16,20,24 . . . ie. AP(8,4)
•	 the last terms of the triples form the CAP 5,13,25,41,61, . . . ie. 

CAP(5,8,4) with CDAP 8,12,16,20,24, . . . ie. AP(8,4)
•	 the middle term and the last term of each triple are consecutive 

natural numbers.
Examples of Type1 triples are: (3,4,5), (5,12,13), (7,24,25), 

(9,40,41), (11,60,61), etc.
From the property of numbers, it is obvious that the number of 

such triples is infinite.
Any such triple can be obtained from the immediate previous triple 

from the above properties.
Type2 Triples are those in which:

•	 the first terms of all the triples form the AP: 6,8,10,12,14,16, . . . 
ie. AP(6,2)

18Executive Knowledge LinesOctober 2017



•	 the middle terms of the triples form the CAP 8,15, 24,35,48,63,80, 
. . .ie. CAP (8,7,2) with CDAP AP(7,2)

•	 the last terms of the triples form the CAP 10,17,26,37,50,65,82, . . 
. ie. CAP(10,7,2) with CDAP AP(7,2)

•	 the middle and last terms of each triple are alternate natural num-
bers

•	 if (f.m.l) is the current triple, the next triple is ((f+2), (f+m+1), 
(f+m+2)) 

•	 starting from the first, every alternate triple has all the terms even
•	 starting from the second, every alternate triple has first term even 

and the next two terms odd
Triples of Type2 can be considered in two sub-groups: one with all 

the terms even and the other with first term even and the other two odd.
Examples of Type2 triples are: (6,8,10), (8,15,17), (10,24,26), 

(12,35,37), (14,48,50), . . .
Using these properties, from the current triple, next triple can be 

obtained. Obviously, there is an infinite number of such triples.
Type3 Triples are those obtained from known triples by multiply-

ing all the terms by a constant. For example, if (f,m,l) is a Pythagore-
an triple, then (k*f,k*m,k*l), where k is any integer constant, also is a 
Pythagorean triple. In fact, the one indicated as the 'largest' discovered 
Pythagorean triple mentioned in the beginning is the multiple of the 
triple (12,35,37) with 100.

Examples of Type3 triples are:
2*[(3,4,5)] = (6,8,10)
7*[(14,48,50)]=(98,336, 350)
13*[(11,60,61)]= (143,780,793)
In fact, it can be seen that there is a pythagorean triple with all the 

natural numbers starting from 5 as the first term, making their total 
number infinite. Viewed separately as three types also, in all the three 
types, we can have infinite number of Pythagorean triples.

[CGS]
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Commemorative Days
Most of the days in a calendar year are observed as commemorative days, 
may be throughout the world, or in some specific countries. Below is a list 
of such days in October.

As declared by the United Nations:

1 October - International Day of the Elderly Persons  
2 October - International Day of Non-Violence  
2 October (first Monday in October) - World Habitat Day  
5 October - World Teachers’ Day  
9 October - World Postal Day  
10 October - World Mental Health Day [WHO]
11 October - International Day of the Girl Child  
13 October - International Day for Disaster Reduction 
15 October - International Day of Rural Women  
16 October - World Food Day  [FAO]  
17 October - International Day for the Eradication of Poverty  
20 October (every five years, beginning in 2010) - World Statistics Day 
24 October - United Nations Day  
24 October - World Development Information Day  
27 October - World Day for Audiovisual Heritage  
30 October - World Thrift Day 
31 October - World Cities Day  

Commemorative Days observed in India

1 October - International day of the Elderly 
3 October - World Habitat Day 
4 October - World Animal Welfare Day 
8 October - Indian Air Force Day 
9 October - World Post Office day 
10 October - National Postal Day 
13 October - UN International Day for National Disaster Reduction 
14 October - World Standards Day 
15 October - World White Cane Day
16 October - World Food Day 
24 October – UN World Development Information Day 
30 October - World Thrift Day 
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The Chhau dance which origi-
nated in the eastern states of West 
Bengal, Jharkhand and Odisha 
is a semi-classical dance form 
of martial, tribal and folk ori-
gins. The Purulia Chhau of West 
Bengal, the Seraikella Chhau of 
Jharkhand and the Mayurbhanj 
Chhau of Odisha represent three 
different styles of this dance form. 
The themes of the Chhau dance are based on the ancient Hindu epics, 
such as the Ramayana, the Mahabharata and the Puranas. The dance is  

The Chhau Dance
Of  Eastern India

Festival Line



performed by an all-male troupe especially during the spring festival.  
Apart from the epics which form the main theme of this dance it is 
also performed in honor of the martial arts. It is a display of acrobatics 
and athletics. The dance is also based on other religious themes such as 
Shaivism, Vaishnavism and Shaktism. The Chhau is performed during 
spring every year. The dancers of Purulia and Serakeilla use masks to 
portray the characters represented while masks are not used in the Ma-
yurbhanj style. The whole community gets together to witness the per-
formance and to celebrate the festival.

Literary scholars differ in their interpretation of the word ‘Chhau’. 
According to some, the term stems from the Sanskrit word Chhaya 
which means shadow or image. Other intellectuals affirm that it origi-
nates from the word ‘Chhauni’ which means military camp.

The three styles of Chhau
Purulia Chhau Dance

The Purulia Chhau of West Bengal is based on the martial 
arts and depicts stories from the Ramayana and the Mahabharata.  
Warlike masks and headgear are used during the performance 
which is held during the Gajan Festival in honour of the God  
Shiva. It is usually held in the months of March and April.  This dance 
form, which dates back to more than a century, was patronized by the 
royalty, the wealthy classes and the British governors. 

This dance is also performed at weddings and during the Sun  
festival which falls in January. The audience sits in a circle around 
the dancers who perform on the floor. Clarinets and percussion  
instruments are used to provide the musical accompaniments for 
the dance. The male dancers wear long, brightly colored dhotis with  
matching kurtas, and very heavy jewellery while the female characters  
wear colorful sarees. Masks and headgear are used in this dance  
form to represent various characters.

The performers portray three types of characters viz. gods and god-
desses, demons and monsters. The dancers who represent gods and 
goddesses use red clothes as well as elaborate costume jewellery around 
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the neck and headgear. The divine figures are depicted with extra arms 
along with the weapons associated with them. For instance the goddess 
Kali is shown with a garland of decapitated human heads adorning her 
neck.

Demons could be depicted with a blue face. Monsters and animals 
are portrayed in the appropriate costumes and masks.  As per the ear-
lier tradition bright, bold colors were used for the costumes but now 
with the passage of time printed embroidered dresses have been coming 
increasingly into use. The costumes are usually made of either silk or  
cotton. 

The Purulia Chhau dance form has been included in UNESCO’s world 
heritage list of dances.
Seraikella Chhau Dance

Seraikella Chhau dance is linked both to the classical dance as well 
as to the folk and tribal style of the area.  Rituals play an important 
part in the performance of this dance which is also influenced by the 
martial arts. It is performed during the Chaitra Parva harvest festi-
val in March/April every year. The dance is a form of a prayer for an 
abundant harvest. A series of rituals are performed before the actual 
dance performance. The participants are mainly male members of the  
royal family.

The mask is an integral part of the costume. Seraikella Chhau deals 
with diverse themes such as Indian mythology, nature and portrayals 
of emotions. The actions in this dance form are said to have been de-
rived from the traditional martial art form known as the Parikanda in 
which the sword and the shield were used. The musical instruments 
which are used as accompaniments include the Nagara, which is a large 
kettledrum, a barrel drum known as the dhol and the Shania which is 
a double-reed oboe. Ragas from classical Indian music as well as folk 
melodies are used in this dance form.
Mayurbhanj Chhau Dance

The Mayurbhanj Chhau dance of Odisha is a vigorous art form.  
It enjoyed royal patronage during previous times. An extremely 
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masculine art form, it  represents an amalgamation of folk, traditional, 
martial and classical elements of dance. It is said that during earlier times 
this dance was performed for the enjoyment of the Oriya warriors in 
the camp. It simulates a battle between two groups of performers armed 
with swords and shields. The dancers portray the vigorous movements 
associated with warlike activities. 

The dance consists of six basic steps known as Chalis and 36  
movements or uflis which are done in leaps and bounds.  The musical 
accompaniments are provided by the Mahuri, which is a double-reeded 
instrument, the dhola- a barrel-shaped drum, the dhumsa- which is a 
drum shaped like a half circle  and the chadchadi- a short cylindrical 
drum. It is performed both as a solo item and as a group dance.

  The dance also draws its inspiration from diverse sources such as 
the epics, the animal kingdom and the occupations of a village house-
hold. The Mayurbhanj style boasts of the highest number of dances 
totaling to about 200. 

A Chhau dance performance (railbandhu.in)
[Padma Mohan Kumar]

Recognize Appearance for 
What They Really Are

From now on, practice saying to everything that appears 
unpleasant: “You are just an appearance, and by no means what 
you appear to be”. And then thoroughly consider the matter 
according to the principles you want to practice, primarily: 
Does this appearance concern the things that are within my 
own control or those that are not? If it concerns anything 
outside your control, train yourself not to worry about it.

[Art of Living, Epictetes]

October 2017 Executive Knowledge Lines25



Pulasa (also popularly called Ilish) is a species of fish in the herring 
(Clupeidae) family, and a popular food fish in South Asia. Zoologically 
known as Tenualosa ilisha, it has got other names as: ilish, hilsa, hilsa 
herring, hilsa shad, ellis, palla fish, hilsha, modar, palva, pallo machhi, 
etc. in local languages of India and south Asia. In Iraq it is called sboor, 
in Malaysia and Indonesia, it is commonly known as terubuk. The fish 
is marine as well as freshwater, and seen in depths of up to 200 m. It can 
grow up to 60cm in length with weight up to 3 kg. 

It is found in the coastal regions, rivers and estuaries in Bangladesh, 
India, Pakistan, Myanmar and the Persian Gulf area. It is also found in 
the Tigris and Euphrates rivers in and around Iran and southern Iraq. 
It has no dorsal fins but 18 – 21 dorsal soft rays. The belly has 30 to 
33 scutes. There is a distinct median notch in upper jaw. Gill rakers are 
fine and numerous, about 100 to 250 in number on the lower part of 
the arch and the fins are hyaline. The fish bears a dark blotch behind 
gill opening, followed by a series of small spots along the flank in ju-
veniles. Colour of a living fish is silver shot with gold and purple. The 
species filter feeds on plankton and by grubbing muddy bottoms. The 
fish schools in coastal waters of sea and ascends up the joining rivers for 
around 50 – 100km to spawn during floods and rise of water level in 
the rivers. 

The fish contributes about 12% of the total fish production and 
about 1% of GDP in Bangladesh. It is also exported globally. About 
450,000 people are directly involved with the catching for livelihood; 
around four to five million people are indirectly involved with the 
trade. Hilsa fish (Ilish in Bengali), has been accorded geographical iden-
tification (GI), which has tagged the fish as a Bangladeshi product from 
August 2017. It is also the national fish of Bangladesh!

Pulasa Fish
Tasty But Costly

Food Line

26Executive Knowledge LinesOctober 2017



Generally the fish migrate from the waters of Australia, New  
Zealand and Tasmania to the Indian subcontinent region during the 
monsoon season to lay eggs. Even though it is a sea fish, it lays eggs in 
large rivers. In the Indian sub-continent region the fish enters the rivers 
during the months June to September and also in January to April. 
April is the most fertile month for breeding of ilish.

Five types of ilish fish are found worldwide. Yearly yield of ilish fish 
is about 5 million ton. Of this, about 60% are caught in Bangladesh 
and 20% in India.

In Bangladesh, ilish fish are caught in the Padma-Meghna-Jamuna 
delta, where the rivers flow into the Bay of Bengal, and Meghna (lower 
Brahmaputra) and Jamuna rivers. In Pakistan, ilish fish are caught in 
the Indus River. They are also caught in the sea. In India, the Rupna-
rayan (which has the Kolaghater Ilish), Ganges, Mahanadi, Narmada 
and Godavari rivers, and the Chilka Lake are the sources of ilish fish. 

The Godavari region is the third largest breeding area for this es-
tuarine fish after the Padma in Bangladesh and the Hooghly in West 
Bengal, where it is fabled as the hilsa. On entering the waters of the 
Godavari river from the sea for spawning, this fish is seen to change its 
colour. After laying eggs the fish swim back to the sea. They are caught 
before they swim to the sea. Ilish is also caught from the sea. However, 
those caught from the sea are not considered to be as tasty as those 
caught from the river, especially Godavari. The young fish of size up to 
25 cm in length, returning to the sea are known in Bangladesh as jatka.

According to sources, the sea fish generally enters the Godavari 
river during the monsoon floods and the fishermen get the catch in 
August and September. The fish swims against the current and fish-
ermen usually get it at the Dowleswaram barrage, Kotipalli and  
other areas. Vasishta, Gowthami and Vainateya are the three tributar-
ies of the Godavari where Pulasa fishermen are busiest at this time of 
the year. Dowleswaram, Siddhantam and Narasapuram are the larg-
est market for Pulasa. People make payments in advance to get the 
fish. The cost of fish per kg may vary from Rs 3000-4000 and in 
peak season it may be Rs 7000-8000. According to certain sources, 
a fisherman may earn from Rs 80,000 to Rs 1 lakh during August to 
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September every year by selling this fish. People are said to be ready 
to pay any cost to get Pulasa in their plates. It is a very delicious fish 
among all varieties and will be available in the backwaters of Godavari.   
Usually, the fish is available from the end of July as the flood water 
reaches Godavari. 
1.	Food and Cultural Value

Pulasa (Ilish) is a popular fish to eat among the people of India, 
especially in West Bengal, Odisha, Tripura, Assam, Gujarat, Andhra 
Pradesh and Mizoram. It is also a popular food among the people of 
South Asia and the Middle East. Ilish Fry is an important item of Ben-
gali cuisine. Bengali fish curry made with ilish in mustard oil and seed 
is a popular dish. It is said that people can cook ilish in more than 50 
ways. Ilish roe is also popular as a side dish. Ilish can be cooked in very 
little oil since the fish itself is very oily. The fish has very sharp and 
tough bones, making it necessary to keep caution while eating.

The unique taste of Pulasa is said to be due to certain fatty acids 
like stearic acid, oleic acid and poly-unsaturated fatty acids. The fat  
content ranges from around 20% to above 35%. The taste depends 
on the quantity of fat in the fish. The richness in omega 3 fatty acids 
makes it beneficial in decreasing cholesterol level and insulin level in 
the human body.

In Andhra Pradesh, there is a popular saying: Pustelu ammi ayina 
Pulasa tinocchu; meaning it is worth eating Pulasa even by selling the 
nuptials (mangalyasutra). In Tamil, hilsa fish is called 'ullam meen', and 
a saying in Tamil: ulladhai vitthu ullam vangi sapidu meaning it is worth 
selling all you have to eat hilsa fish, is famous.

In Bangladesh and West Bengal during the festival of Poila Boishakh 
(the first day of the Bengali New Year), it is customary to have Ilish 
with panta bhat (fermented rice) typically at breakfast. The meal is 
the traditional way to celebrate the Bengali new year. In many Bengali 
Hindu families a pair of ilish fishes is bought on auspicious days, for 
example for special prayers or puja like  Saraswati Puja and Lakshmi  
Puja. Some people offer the fish to goddess Lakshmi, without which  
the Puja is sometimes thought to be incomplete. In Bengal Ilish  
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fish is also used during wedding as Tattwa gift. During Gaye Holud  
Tattwa the family of the Groom presents a pair of Ilish to the  
family of the Bride. However, due to the scarcity of Ilish, now-a-days it is  
replaced by Rohu fish in West Bengal while the Tradition continues in 
Bangladesh.
Overfishing 

The species is overfished now, and full grown ones are becom-
ing rare. There has been a consequent price increase due to reduced 
catch. In the past, ilish were not harvested between Vijaya Dashami 
and Saraswati Puja due to some informal customs of Odia and Ben-
gali Hindus. It is also the time when the juvenile fish born upstream 
make their way to the sea. But as incomes grew, wealthier consum-
ers abandoned the old traditions. The paradox is that increasing prices 
have led to even more over fishing. The advent of finer fishing nets 
and advanced trawling techniques, and environmental degradation of 
the rivers, have worsened the situation. Fishermen have been ignor-
ing calls to at least leave the juvenile "jatka" alone to repopulate the 
species. The fishing of the young jatka is now illegal in many coun-
tries. It is thought that some 83,000 seasonal fishermen are employed 
in catching them and traders are bidding up the price of the fish to 
exorbitant levels. Furthermore, the changes brought about by global  
warming might have led to a gradual depletion of ilish's breeding grounds, 
reducing the population further. The fish may be heading towards  
extinction in certain regions.

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 38

EKL Sudoku 120 
[Medium]

3 7 4
9 6 1 4

2 3
4 1 8
1 2 7 9

5 7 4
3 6

4 3 2 6
9 5 7
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Difficulty in concentrating is a normal and periodic occurrence for 
many people. Concentration problems, when present to an excessive 
degree, are also characteristic of certain physical and psychological 
conditions.  Rare conditions that affect the brain and some emotional 
problems as well as endocrinologic disturbances also can influence an 
individual's cognitive functions and thus impair concentration. 

Our ability to focus and concentrate lets us accomplish amazing 
things — when it is working well. Distractions are the main reason we 
lose focus, but often these are not as obvious as you might imagine. 
Instead you may feel scattered or fuzzy, or blame yourself for not having 
proper control of mind.

As we get older, focus and concentration can change, as can memo-
ry and other cognitive functions. But this may not be so always. In fact, 
some studies on older people show no decline in concentration and 
decision-making capabilities, and the capacity for strategic learning. In 
rare cases, such capabilities can get even better with age. People in their 
70s can sometimes be more conscientious and vigilant, without being  
hyper-vigilant than those in their 50s.

Knowledge and power of control of mind will prevent many foolish 
actions. People with lack of concentration and control of mind are un-
fit for responsible positions. The general who loses on the battle-field is 
at once discredited. In commercial life, through rumours of wars and 
disasters or the manipulation of markets, panics are often created. Men 
rashly buy and sell shares and bankruptcies multiply. On the pretext 
of attaining good or better health, several people are duped into health 
protection traps.

Mind Concentration
Essential for Peace and Happiness

Health Line
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Concentration is akin to courage, for the reasoning powers to avoid 
quick yielding to the tyranny of fear. It should be accompanied by ready 
wit. The presence of a mind that is worthless is of little avail. A reckless and 
undaunted fool is of no more use than a man of intelligence benumbed by  
terror.

Concentration or presence of mind implies the presence of the 
thinking faculties in time of danger or emergency, which enables a man 
to think clearly and act promptly. It is usually found in those who are 
naturally good leaders of men, being one of the qualities which make 
them fit for leadership. It is not uncommon to find men with some 
reputation for sagacity losing that reputation in the face of danger or 
emergency. Their faculties become paralyzed and they know not how 
to act.

If you have poor focus, you may feel as if you simply have to try 
harder but this strategy probably won’t help. Instead, you can have bet-
ter focus by taking action to promote improvements in the specific 
brain functions that drive concentration and awareness. By creating the 
conditions that make it easier to concentrate and complete your work, 
you can feel sharper and more focused especially when you have a spe-
cific task to accomplish. The suggestions of a man who keeps a clear 
head, when others are panic-stricken and know not where to turn, are 
the most valuable to be had at a moment of emergency and invest him 
with authority.
1.	Factors Which May Impair Concentration

Weight loss diets are notoriously bad for focus and concentration. 
Low-fat diets can ruin focus because the brain needs certain essential 
fatty acids for its effective functioning. But not getting enough protein 
is bad too. The amino acids in protein are crucial for creating key brain 
chemicals used for focus. Processed foods lead to blood sugar spikes 
and crashes that destroy focus. And if you don’t get essential vitamins 
(particularly vitamins B and D) and minerals, including adequate iron, 
your ability to concentrate will suffer, and it will worsen over time.
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Many studies show the negative effects that hunger has on school-
aged children and young adults. Hunger is tied directly to low blood 
sugar which quickly leads to fatigue and low energy levels and wreak 
havoc on your ability to focus.

Dehydration can also lead to other symptoms that in turn reduce 
focus, including headache symptoms, fatigue and low mood. Even hav-
ing just 1% lower optimal hydration can cause lack of focus. Loss of 
focus is a definite side effect of not drinking enough water.

If you don’t get enough sleep your ability to concentrate suffers. You 
may become so confused that you can’t perform tasks requiring com-
plex thought. It’s also hard to remember and learn new things if you’re 
sleepy and that also affects focus negatively. Inadequate sleep also cuts 
into working memory, an important part of focusing. It makes you less 
vigilant and reduces both your accuracy and speed on mental tasks. If 
your sleep problems become chronic and long-term, your reduced abil-
ity to focus can become your new normal, which can negatively affect 
your employment, relationships and personal growth.

Stress can have dire consequences on focus and concentration if it 
becomes chronic. Ongoing stress churns up deep internal distress that 
short-circuits important cognitive functions. Emotional stress can be 
just as bad. Job worries, relationship issues and health concerns can 
make it hard to concentrate, though lots of people don’t notice this 
happening until they become totally overwhelmed. When you become 
mentally exhausted, you eventually will have difficulties with concen-
tration and attention. If you have to reread things a lot because you 
can’t focus, your work may not get done, and of course, that alone 
causes even more stress.

Any serious issue that affects your health, mental or physical, can 
hurt your focus, including sleep apnea, toxicity from heavy metals, 
traumatic brain injury, stroke, learning disabilities, visual disorders,  
dementia, anxiety, depression, bipolar disorder, and emotional trauma.
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If you don’t exercise, you won’t know how deeply your abili-
ty to focus is affected until you actually get moving. As an exam-
ple of how the brain benefits from exercise, one study showed that 
three months of aerobic exercise was linked to the creation of 
new neurons, and broader and deeper interconnections between 
them. These types of neuronal improvements can increase and  
strengthen concentration.

Environmental conditions like noise, large sound, distractions like 
ringing phones, humming light fixtures, rattling heater vents, visual 
disruptions, hot or cold surroundings, your comfort level (chair, desk 
height, lighting), people always interrupting you, etc. can affect focus.

It’s very hard to harness your focus if you don’t have the right in-
formation to work with. An incomplete email, a misleading phone  
message or a skipped step in a description can muddle your focus as 
you try to make sense of the inadequate information.

If you are an average person, lacking concentration, but have no 
health problems as the cause for the lack of concentration, you can 
remedy this situation by practicing certain ways and methods like  
control of diet, intake of nutrient supplements, timely intake of enough 
water, choosing comfortable environment, ensuring sufficient sleep, 
doing concentration exercises like physical and breathing exercises,  
doing away with stress, etc.

Winning is not a sometime thing; it's an all the 
time thing. You don't win once in a while... you 
don't do things right once in a while... you do 

them right all the time. Winning is habit. 

- Vince Lombardi
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Personalia Line

Asima Chatterjee was an Indian organic chemist noted for her work 
in the fields of organic chemistry and phytomedicine. Born on Septem-
ber 23rd, 1917 in Bengal, Chatterjee grew up in Calcutta and graduated 
with honors in chemistry from the Scottish Church College of the Uni-
versity of Calcutta in 1936, at a time when it was almost unheard of for 
a woman to study chemistry. But that didn't stop the determined young 
woman. She received a master's degree in 1938. Soon she joined the Lady 
Brabourne College of the University of Calcutta for research and teaching. 
In 1944, Asima Chatterjee became the First Indian woman to be conferred 
a Doctorate of Science degree in Chemistry by an Indian University. Her 
doctoral research focused on the chemistry of plant products and synthetic 
organic chemistry. She became the founding head of the department of 
chemistry at Lady Brabourne College. In 1954, Asima Chatterjee joined 
the University College of Science of the University of Calcutta, as reader in 
pure chemistry. Later she had research experience from the University of 
Wisconsin, Madison and Caltech.

Asima Chatterjee's research concentrated on natural products 
chemistry and resulted in anti-convulsive, anti-malarial, and che-
motherapy drugs. She was also successful in developing the anti-ep-
ileptic drug, 'Ayush-56' from Marsilia minuta and the anti-malari-
al drug from Alstonia scholaris, Swrrtia chirata, Picrorphiza kurroa 
and Ceasalpinna crista. The patented drugs have been marketed by  
several companies.
Achievements and Awards

Dr. Chatterjee primarily studied the medicinal properties of plants na-
tive to India. Throughout her career, her research contributed to the devel-
opment of drugs that treated epilepsy and malaria. 

Asima Chatterjee initiated chemical investigation of alkaloids in  
Rauwolfia canescens. She investigated the chemistry of almost all principal 

Asima Chatterjee
Celebrated Indian Woman Chemist
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types of indole alkaloids. She carried out synthetic studies on a number of 
complex indole alkaloids, quinoline and isoquinoline alkaloids. She isolat-
ed and characterized geissoschizine, a key precursor in biogenesis of indole 
alkaloids from Rhazya stricta. She developed simplified and normal proce-
dure for preparation of required beta-phenylethanolamines in connection 
with alkaloid synthesis.

Dr. Chatterjee's most noted contribution to the field, however, was 
her work on vinca alkaloids which come from the Madagascar periwinkle 
plant, and are used today in chemotherapy treatment because they help 
slow down or stall the multiplying of cancer cells. Her notable work also 
includes research and the development of anti-epileptic and anti-malari-
al drugs. She also authored a considerable volume of work on medicinal 
plants of the Indian subcontinent.

Dr. Chatterjee's groundbreaking contributions to medicine were recog-
nized by universities all over the world. Insia saluted her with great rever-
ence and conferred several honours on her.
•	 She was a Premchand Roychand Scholar of the University of Calcutta. 
•	 In 1960, she was elected a Fellow of the Indian National Science  

Academy, New Delhi. 
In 1961, she received the Shanti Swarup Bhatnagar Award in chemical 

science, and became the first female recipient of this award. 
From 1962 to 1982, she was the Khaira Professor of Chemistry, one of 

the most prestigious and coveted chairs of the University of Calcutta. 
In 1972, she was appointed as the Honorary Coordinator of the Special 

Assistance Programme to intensify teaching and research in natural prod-
uct chemistry, sanctioned by the University Grants Commission (India). 

In 1975, she was conferred the prestigious Padma Bhushan and became 
the first lady scientist to be elected as the General President of the Indian 
Science Congress Association.

She was conferred the D. Sc. (honoris causa) degree by several 
universities. 

She was nominated by the President of India as a Member of the Rajya 
Sabha from February 1982 to May 1990. 

On September 23rd, 2017 Google celebrated her 100th birthday with a 
special doodle tribute to her. 
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Water
Vital Resource of  Human Life

Water scarcity is the lack of sufficient available water resources to 
meet water needs within a region. It affects every continent and around 
2.8 billion people around the world suffer from water scarcity at least 
one month out of every year. More than 1.2 billion people lack access 
to clean drinking water. 

Water scarcity involves water shortage, water stress or deficits, and 
water crisis. Water shortages may be caused by climate change, such 
as altered weather-patterns (including droughts or floods), increased 
pollution, and increased human demand and overuse of water. The 
relatively new concept of water stress is difficulty in obtaining sources 
of fresh water for use during a period of time. It may result in further 
depletion and deterioration of available water resources. The term wa-
ter crisis labels a situation where the available potable, unpolluted water 
within a region is less than that region's demand. 
Extent of Shortage

More than one in every six people in the world is water stressed, 
meaning that they do not have sufficient access to potable water. Those 
that are water stressed make up 1.1 billion people in the world and 
are living in developing countries. According to the Falkenmark Wa-
ter Stress Indicator, a country or region is said to experience water 
stress when annual water supplies drop below 1,700 cubic metres per 
person per year. At levels between 1,700 and 1,000 cubic meters per 
person per year, periodic or limited water shortages can be expected. 
When a country is below 1,000 cubic meters per person per year, the 
country then faces water scarcity. In 2006, about 700 million people 
in 43 countries were living below the 1,700 cubic metres per person 
threshold. Water stress is ever intensifying in regions such as China, 
India, and Sub-Saharan Africa. Africa contains the largest number of 
water stressed countries of any region with almost one fourth of the  

Water Line
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population living in a water stressed country. The world's most water 
stressed region is the Middle East with averages of 1,200 cubic metres 
of water per person. In China, more than 538 million people are living 
in a water-stressed region. Much of the water stressed population cur-
rently live in river basins where the use of water resources greatly exceed 
the renewal of the water source.

Waterborne diseases caused by lack of sanitation and hygiene 
are one of the leading causes of death worldwide. For children un-
der age five, waterborne diseases are a leading cause of death. Ac-
cording to the World Bank, 88 percent of all waterborne diseases 
are caused by unsafe drinking water, inadequate sanitation and poor  
hygiene. 

Vegetation and wildlife are fundamentally dependent upon ad-
equate freshwater resources. Marshes, bogs and riparian zones 
are more obviously dependent upon sustainable water supply, 
but forests and other upland ecosystems are equally at risk of sig-
nificant productivity changes as water availability is diminished. 
In the case of wetlands, considerable area has been simply tak-
en from wildlife use to feed and house the expanding human  
population. But other areas have suffered reduced productivity from 
gradual diminishing of freshwater inflow, as upstream sources are di-
verted for human use. Water deficits, which are already spurring heavy 
grain imports in numerous smaller countries, may soon do the same in 
larger countries, such as China and India. The water tables are falling 
in scores of countries (including Northern China, the US, and India) 
due to widespread over-pumping using powerful diesel and electric 
pumps. Other countries affected include Pakistan, Iran, and Mexico. 
This will eventually lead to water scarcity and cutbacks in grain harvest. 
Even with the over-pumping of its aquifers, China is developing a grain 
deficit. When this happens, it will almost certainly drive grain prices 
upward. Most of the 3 billion people projected to be added worldwide 
by mid-century will be born in countries already experiencing water 
shortages. Unless population growth can be slowed quickly, it is feared 
that there may not be a practical non-violent or humane solution to the 
emerging world water shortage. 
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After China and India, there is a second tier of smaller countries 
with large water deficits — Algeria, Egypt, Iran, Mexico, and Pakistan. 
Four of these already import a large share of their grain. But with a 
population expanding by 4 million a year, they may also soon turn to 
the world market for grain.

The United Nations (UN) estimates that, of 1.4 billion cubic kilome-
ters (1 quadrillion acre-feet) of water on Earth, just 200,000 cubic kilo-
meters (162.1 billion acre-feet) represent fresh water available for human  
consumption. 
Supply from Rivers

According to a UN climate report, the Himalayan glaciers 
that are the sources of Asia's biggest rivers – Ganges, Indus, Brah-
maputra, Yangtze, Mekong, Salween and Yellow – could disap-
pear gradually as temperatures rise. Approximately 2.4 billion 
people live in the drainage basin of the Himalayan rivers. India,  
China, Pakistan, Bangladesh, Nepal and Myanmar could experience 
floods followed by droughts in coming decades. In India alone, the 
Ganges provides water for drinking and farming for more than 500 
million people. 

Our ancient civilizations were born along rivers, and they perished 
when the rivers shifted course. India also has essentially grown along 
the banks of major rivers. Many of our towns and cities are spread on 
the sides of rivers.

For many millennia, we maintained the sanctity of this relationship. 
But in the last few decades, due to the pressures of population and 
development, our perennial rivers are becoming seasonal. By 2030, it 
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is estimated that we will have only 50% of the water we need for our 
survival. 25% of India may turn into a desert. Today we have 75% less 
water per person than we had in 1947. 

Many of the smaller rivers have already vanished. The Ganga and In-
dus are two of the world’s most endangered rivers, according to WWF. 
The Narmada, Krishna and Kaveri do not reach the sea four months of 
the year. Water levels in almost every major river have declined severely. 
If we do not act now to reverse the serious decline of these lifelines, the 
next generation will pay a very heavy price for water.

Many of our great rivers like Ganga, Krishna, Narmada, Kaveri, etc. 
are depleting fast. If we do not act now, the legacy we hand over to the 
next generation will be one of conflict and deprivation. These rivers 
nurtured and nourished us for thousands of years. It is time we nurture 
and nourish them back to health.
Awareness May Help

Foreseeing the danger, the Isha Foundation in India is proposing a 
comprehensive river rejuvenation plan to reverse this decline and revive 
our rivers. The Foundation offers a core solution to stabilize and revi-
talize our rivers.

It involves creating and maintaining tree cover for a minimum of 
one kilometer on either side of the entire river length and half a ki-
lometer for tributaries. The benefits of tree planting have been indis-
putably demonstrated by Project GreenHands. Native forest trees would 
be planted in government-owned land along riverbanks. Organic fruit 
tree cultivation would be taken up on private farmers’ lands. Trees help 
keep rivers perennial, mitigate floods and drought, increase precipita-
tion, mitigate climate change and prevent soil erosion.

This solution ensures that rivers are restored while also enhancing 
farmers’ livelihood by more than doubling their income in five years. 
The availability of fruit also improves nutritional intake among people.

To create awareness and momentum amongst all sections of society 
and the government, Isha Foundation has organized a Rally for Rivers 
awareness campaign in consultation and collaboration with the Indian 
Ministry of Environment. The rally was flagged off from Isha Yoga 
Center, Coimbatore on September 3 and culminated in Delhi on  
October 2, covering 13 states and 21 major cities on a stretch 
of 6560 km across India. Rally for Rivers may turn out to be a  
breakthrough campaign to save the Life lines of this country.
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Geo Line

A volcano is a rupture in the crust of a planetary-mass object, such as 
Earth, that allows hot lava, volcanic ash, and gases to escape from a magma 
chamber below the surface. The most common perception of a volcano is 
of a conical mountain, spewing lava and poisonous gases through a vent 
from a crater at its summit; however, this describes just one of the many 
types of volcano. 

A volcanic mountain opens downward to a reservoir of molten rock 
below the surface of the earth. Unlike most mountains, which are pushed 
up from below, volcanoes are vents through which molten rock escapes 
to the earth’s surface. When pressure from gases within the molten rock 
becomes too great, an eruption occurs. Eruptions can be quiet or explo-
sive. There may be lava flows, flattened landscapes, poisonous gases, and 
flying rocks and ash that can sometimes travel hundreds of kilometres 
downwind. Volcanoes are manifestations of the fiery power contained 
deep within the Earth.

The mountain-like mounds that we associate with volcanoes are what 
remain after the material spewed during eruptions has collected and hard-
ened around the vent. This can happen over a period of weeks or many 
millions of years.

When thick magma and large amounts of gas build up under the sur-
face, eruptions can be explosive, expelling lava, rocks and ash into the air. 
Less gas and more viscous magma usually mean a less dramatic eruption, 
often causing streams of lava to ooze from the vent.
Dangers

Volcanoes are as dangerous as they are majestic. Over 50 eruptions rock 
our planet every year. Because of their intense heat, lava flows are great fire 
hazards. Lava flows destroy everything in their path, but most move slowly 
enough that people can move out of the way.

A large eruption can be dangerous for people living near a volcano. 
Flows of searing lava, which can reach 1,250 degrees Celsius or more, can 

Volcanoes
Burners on Earth
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be released, burning everything in their path. Boulders of hardening lava 
can rain down on villages. Mud flows from rapidly melting snow can strip 
mountains and valleys bare and bury towns.

Fresh volcanic ash, made of pulverized rock, can be abrasive, acidic, grit-
ty, gassy and odorous. While not immediately dangerous to most adults, 
the acidic gas and ash can cause lung damage to small infants, to older 
adults and to those suffering from severe respiratory illnesses. Volcanic ash 
also can damage machinery, including engines and electrical equipment. 
Ash accumulations mixed with water become heavy and can collapse roofs. 
Volcanic ash can affect people hundreds of kilometres away from the cone 
of a volcano.

Ash and toxic gases may cause lung damage and other problems for 
people around, particularly for infants and the elderly. Scientists estimate 
that more than 260,000 people have died in the past 300 years from volca-
nic eruptions and their aftermath.

Sideways directed volcanic explosions, known as "lateral blasts", can 
shoot large pieces of rock at very high speeds for several kilometres. These 
explosions can kill by impact, burial or heat. They have been known to 
knock down entire forests.

Erupting volcanoes can pose many hazards, not only in the immedi-
ate vicinity of the eruption. One such hazard is that volcanic ash can be 
a threat to aircraft, in particular those with jet engines where ash particles 
can be melted by the high operating temperature; the melted particles then 
adhere to the turbine blades and alter their shape, disrupting the operation 
of the turbine. Large eruptions can affect temperature as ash and droplets 
of sulfuric acid obscure the sun and cool the Earth's lower atmosphere (tro-
posphere); however, they also absorb heat radiated from the Earth, thereby 
warming the upper atmosphere (stratosphere). Historically, volcanic win-
ters have caused catastrophic famines.

Volcanic eruptions can be accompanied by other natural hazards, in-
cluding earthquakes, mudflows and flash floods, rock falls and landslides, 
acid rain, fire, and tsunamis.
Features of Volcano

The features of volcanoes are much more complicated and their struc-
ture and behavior depends on a number of factors. Some volcanoes have  
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rugged peaks formed by lava domes rather than a summit crater while oth-
ers have landscape features such as massive plateaus. Vents that issue volca-
nic material (including lava and ash) and gases (mainly steam and magmat-
ic gases) can develop anywhere on the landform and may give rise to small-
er cones. Other types of volcano include cryovolcanoes (or ice volcanoes), 
particularly on some moons of Jupiter, Saturn, and Neptune; and mud 
volcanoes, which are formations often not associated with known magmat-
ic activity. Active mud volcanoes tend to involve temperatures much lower 
than those of igneous volcanoes except when the mud volcano is actually a 
vent of an igneous volcano.

Earth's volcanoes occur because its crust is broken into 17 major, rigid 
tectonic plates that float on a hotter, softer layer in its mantle. Therefore, on 
Earth, volcanoes are generally found where tectonic plates are diverging or 
converging, and most are found underwater. For example, a mid-oceanic 
ridge, such as the Mid-Atlantic Ridge, has volcanoes caused by divergent 
tectonic plates whereas the Pacific Ring of Fire has volcanoes caused by 
convergent tectonic plates. Volcanoes can also form where there is stretch-
ing and thinning of the crust's plates, e.g., in the East African Rift and 
the Wells Gray-Clearwater volcanic field and Rio Grande Rift in North 
America. This type of volcanism falls under the umbrella of plate hypothesis 
volcanism. Volcanism away from plate boundaries has also been explained 
as mantle plumes. These so-called hotspots are postulated to arise from up-
welling diapirs with magma from the core–mantle boundary, 3,000km 
deep in the Earth. Volcanoes are usually not created where two tectonic 
plates slide past one another.

Hotspot is the name given to volcanic areas believed to be formed by 
mantle plumes, which are hypothesized to be columns of hot material ris-
ing from the core-mantle boundary in a fixed space that causes large-vol-
ume melting. Because tectonic plates move across them, each volcano 
becomes dormant and is eventually re-formed as the plate advances over 
the postulated plume. The Hawaiian Islands have been suggested to have 
been formed in such a manner, as well as the Snake River Plain, with the  
Yellowstone Caldera being the part of the North American plate  
currently above the hot spot. However, this theory is currently being  
discussed widely.
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Spread of Volcanoes
Volcanoes tend to exist along the edges between tectonic plates, 

massive rock slabs that make up Earth's surface. About 90 percent of 
all volcanoes exist within the Ring of Fire along the edges of the Pacific 
Ocean.

There are about 600 volcanoes that have been active, meaning they 
show some level of activity and are likely to explode, in all recorded 
history, and geologists have located an additional 1300 volcanoes that 
have erupted in the last 10,000 years. So it can be assumed that there are 
about 1900 volcanoes that have erupted in the last 10,000 years. There 
may be a larger number of submarine volcanoes unknown. Many oth-
er volcanoes are dormant, showing no current signs of exploding but 
likely to become active at some point of time in the future. Others are 
considered extinct. There are probably millions of volcanoes that have 
been active during the whole lifespan of the earth. 

The danger area around a volcano covers approximately a 32 kilo-
metre radius; however some danger may exist 160 kilometre or more 
from a volcano.

Recently, Indonesia has been on high alert after unprecedented seis-
mic activity at Bali's twin volcanoe Moung Agung. As of September 
2017, officials have raised threat levels to the highest possible status 
before active eruption. Over 100,000 residents have been evacuated to 
the exclusion zone on Bali.

Although experts are unsure exactly when either volcano will erput, 
it is clear that eruption is imminent. More than a thousand lost their 
lives the last time Mount Agung erupted in February, 1963. Both vol-
canoes are a part of the Pacific Ring of Fire.

In the South Pacific, Vanatu reached a level four shortly before the 
eruption of Ambae's Manaro Voui volcano in October 2016, leaving 
many without safe water.

Barren Island, one of the most easterly of the Andaman Islands, is 
the only confirmed active volcano in India. The island along with the 
rest of the Andamans is the the Andaman & Nicobar Islands, and lies 
some 135 kms northeast of the territory's capital, Port Blair.
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