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      About the ‘CRUX’

After the sucess of our monthly magazine The crux of the Hindu and PIB, we are introducing a new and 
convenient product, to help the aspirants for the various public services examinations.
The knowledge of the Current Affairs(Science and Tech.) constitute an indispensable tool for all the recruit-
ment examinations today.However, an aspirant often finds it difficult to read and memorize all the matter, 
from an exam perspective.The Newspapers and magazines are full of information, that may or may not be 
useful for the exams. Thus, acandidate is forced to spend a substantial amount of his time in selecting and 
maintaining notes for the current affairs(Science and Tech.).
Another problem is that it is difficult to get every bit of information, relevant from the exam perspective at
oneplace. Thus, candidates are often found wasting their time in search of current affairs material.
It is with this problem in mind that we have come up with the separate Crux of Science and Tech. of the 
Hindu.
The whole concept of the CRUX is to provide you with a summary of the important news and current
affairs,from an exam point of view. By reading the CRUX, you will be able to save your precious time and
effort, as you get all the relevant matter in a summarized and convenient form.
The Crux is particularly helpful for the Civil Services, Banking, SSC and other exams that have a current
affairs section.
The material is being provided in such a manner that it is helpful for both- objective and descriptive sections.
Our aim is to help the candidates in their effort to get through the examinations. Your efforts and dedication
inspire us to keep going. It is our sincere effort to make your journey easier.

Best Wishes
Editorial Board
Team Aspirant Forum

     Courtesy:
     The Hindu
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Penguin anomalies, physics beyond the 
Standard Model
An exciting and persistentanomaly between the experimental 
observations and calculations based on standard theory of the 
decay of B meson has been observed at LHCb (Large Had-
ron Collider). This discrepancy could even lead to new phys-
ics which requires to go beyond the standard model of particle 
physics. It could also mean that there exist particles or sym-
metries, which have not yet been observed. 
The anomaly is not statistically significant enough to warrant 
a round of celebrations. However, it is persistent enough for 
experimentalists to roll up their sleeves and get to work during 
the next run of the Large Hadron Collider, which is to begin 
soon.
The anomaly is seen in a certain class of decays of B mesons 
through rare, “penguin” processes. Such an anomaly was first 
observed in 2013. This persisted and grew stronger on further 
analysis of the data, as revealed by the LHCb earlier this month. 
The anomaly shows a statistical significance of only 3.7 sigma 
deviation. To establish that it is not mere chance scientists need 
a significance of at least 5 sigma deviation (or a random chance 
of less than one in a million).
The LHCb specifically looks at the angular distribution of par-
ticles coming from the decay of the B meson through a pro-
cess in which one of the components of the meson, the beauty 
quark, changes into a quark of a different flavour. 
The experimentally observed angular distributions have been 
compared to the ones computed approximately in the Standard 
Model. It is possible that hadronic effects are not accurately 
taken into account, resulting in an improper conclusion about 
the significance. A more reliable approach is required in this 
context.
Apart from indicating the importance of the decay mode and 
anguar observables to find new physics, a truly model – in-
dependent technique has been proposed by Prof. Sinha, Rusa-
Mandal and Diganta Das. Now, they are examining what the 
relation derived by them implies for new physics using the full 
LHC Run-I data set.

Comet dust: Mercury’s ‘invisible paint’ 
Scientists have long puzzled over Mercury’s excessively dark 
surface. New research in  Nature Geoscience suggests that car-
bon from passing comets could be the planet’s mystery darken-
ing agent.

Rosetta mission: comet 67P may not be 
magnetised
The latest discovery of Rosetta Mission suggests that the comet 
67P/Churyumov-Gerasimenko may not have a magnetic field.
This discovery is important because it calls into question some 
of the theories of formation of structures, such as our solar 
system, in which magnetic field is crucial to the formation of 
clumps of matter which later grew to become large celestial 
bodies.
When the Rosetta mission arrived at its destination, floating 
in sync with the comet 67P, it dropped a lander, Philae, which 
contained instruments for measuring various parameters on 
the comet, including its magnetic field. Philae was supposed 
to anchor itself, by means of some harpoons, to the surface of 
the comet on landing. However, this mechanism failed, and it 
bounced off the surface a couple of times to land some distance 
away, following a complex path.

This turned out to be scientifically beneficial to the scientists 
who were looking at the magnetometer measurements from 
Philae and from the Rosetta spacecraft. They could collect 
precise magnetic field measurements at the four points where 
Philae made contact and at a range of heights.
The strength of the magnetic fields measured did not increase 
systematically as the point of observation moved closer to the 
comet’s nucleus. This omits the possibility of any magnetic 
field being present into the nucleus of the comet.
Instead, the observed value is consistent with there being an 
external source of magnetism, namely the solar wind and in-
terplanetary magnetic field near the comet nucleus. These find-
ings of Philae were complemented by measurements made by 
Rosetta at the same time, thereby providing evidence to the 
conclusions.

Meteorites key to the story of Earth’s layers 
A new analysis of the chemical make-up of meteorites has 
helped scientists work out when the Earth formed its layers. 
The Earth’s first crust was formed 4.5 billion years ago.

SPACE



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 02

News of Apr-Jun 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

02
 A

pr
-J

un

Edifice of Hubble Telescope

25 years of the Hubble Space Telescope
The Hubble Space Telescope — a joint venture between NASA 
and the European Space Agency (ESA) — was launched in its 
orbit 552 km above Earth on April 24, 1990 by the space shut-
tle Discovery . It has provided breathtaking images, produced 
fundamental discoveries and brought about a paradigm shift 
in our understanding of the universe. Hubble has unlocked the 
wonders of the universe and “placed our world into a context 
of 100 billion stars in 100 billion galaxies.”
If the spotting of the Hubble variable number one, or V1 star 
in 1923 in the neighbouring Andromeda galaxy permanently 
altered the course of modern astronomy, the Hubble Telescope 
has done it even more dramatically.
The Hubble, which has so far travelled more than 3 billion 
miles, has made more than 1.2 million observations since 1990 
by completing an orbit around the Earth every 97 minutes at a 
speed of about 8 km per second.
A household name today, it was an instrument that “much of 
the astronomical community didn’t want!” Worse, it almost 
turned out to be a dud soon after the launch.
Catastrophic
The bad news came a few weeks after its launch. The very 
first image taken by it was fuzzy. The primary mirror of the 
telescope had a flaw called spherical aberration.
Though there was no way to rectify the problem from the 
Earth, but the defect was corrected by placing small and care-
fully designed mirrors in front of the original Hubble instru-
ments, much like placing eyeglasses to restore the vision.
In December 1993, seven astronauts spacewalked from the 
shuttle Endeavour to fix the telescope in space, a mission that 
was never attempted before. Only the first image from the cor-
rected telescope could tell if the problem was indeed rectified.
The very first image was that of a little dot in the centre which 
was was very well focused and then image of faint stars were 
seen which signified that the defect of Hubble space was nailed. 
And months after it was repaired, the Hubble recorded the first 
major celestial event, it was the comet Shoemaker-Levy 9 
breaking into fragments and plunging into Jupiter.
During the 1997 service mission, a spectrograph and an infra-
red camera were added to the telescope. In 1999, an emergency 
mission was undertaken to repair three of the six gyroscopes. 
Gyroscopes keep the telescope pointing correctly. The 2002 
mission was to replace a camera and solar panels and finally 
the 2009 mission was to install a new spectrograph and camera 
(Wide Field Camera 3). Since its launch, astronauts have also 
replaced the mechanical tape recorders with solid-state memo-
ry drives, and upgraded the solar arrays.

With its higher resolution and larger field of view, the Wide 
Field Camera 3 provides the telescope greater power to image 
the Universe. Today, the Hubble Telescope has the ability to 
see in multiple wavelengths — near-infrared, visible light and 
near-ultraviolet.
To mark the 25th anniversary of the launch of the Hubble Space 
Telescope, a snapshot of the famous Pillars of Creation in the 
Eagle Nebula was taken last year. The first time the Pillars of 
Creation was snapped was in 1995. Hubble’s instruments that 
have been upgraded during the 19 years after the original im-
age was taken helped astronomers see more details in the im-
age than was previously possible.

Hubble: towards resolving the age of the universe 
Accurately measuring the Hubble constant (H0), the initial rate 
of expansion of the universe, from which one can determine 
the age of the universe is a major preoccupation of astrono-
mers.The HST launch, in 1990, came as a breath of fresh air. In 
fact, the HST was instrumental in democratising cutting edge 
astronomy. 
One of the key projects of the Hubble Space Telescope’s (HST) 
was the determination of H0 more accurately. In the 1970s, and 
up to the time the HST was launched, there were two groups 
that projected competing values for H0, one of which was al-
most twice the other. When the HST started work, two groups, 
led by Allan Sandage and Gerard de Vaucouleurs, respectively, 
had calculated values for H0 that differed nearly by a factor of 
two.

The role of the Hubble Space Telescope was to resolve this 
difference.The Sandage group said it was about 55 km per sec 
per million-parsecs and the de Vacouleurs group said it was 
100 km per second per million-parsecs. (A parsec is 3.1 light 
years). The unavailability of data made it hard to resolve the 
difference.
To calculate H0, one needed to know the distances of faraway 
galaxies. Before the HST, the maximum distances that could be 
directly measured were about a few million light years.
From these, one had to use other yardsticks to infer the distanc-



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 02

News of Apr-Jun 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

02
 A

pr
-J

un

es from earth to distant galaxies (known as secondary distance 
indicators). The answers that one got were heavily method-
dependent.
Also within the measurable distance, there were only a few gal-
axies to compare. When the Hubble Space Telescope came into 
the picture, the distance to which one could directly measure 
increased 10 times. A 1,000 times bigger volume for exploring 
suitable galaxies to calibrate secondary distance indicators.
The Hubble Telescope has been able to narrow down the differ-
ence between the values put forth by the two groups to about 
20 per cent.
A value of H0 =74 +/- 3 km per second per million parsec is 
most quoted today. But the Sandage and Tammann group still 
favour a lower value of H0 = 62 +/- 6 km per second per mil-
lion parsec.
The HST was able to observe what are known as Cepheids 
(bright variable stars) in order to estimate the secondary dis-
tance indicators, mainly because it had higher resolution than 
much larger ground-based telescopes.
Major achievements by Hubble Telescope
The twinkling of a star is ultimately a bane for astronomers. 
Stars twinkle because of disturbances in our atmosphere, and 
this effect blurs the images of celestial objects. From the time 
astronomers began to use photographs, they had wished they 
could place a telescope in space, in order to gaze upon the uni-
verse unhindered by the veil of the atmosphere. The achieve-
ment was brought by launching Hubble Space Telescope (HST) 
twenty five years ago. HST with its 2.4 m diameter mirror has 
observed the universe in a range of wavelengths, from ultravio-
let, visible to infrared, and has changed the way astronomers 
view the universe.

One of the first achievements of HST was to determine the rate 
at which our universe has been expanding. This requires an 
accurate measurement of the distances of faraway galaxies, 
which is almost impossible with ground-based telescopes. This 
was one of the key projects of the telescope, and it was aptly 
named after Edwin Hubble, the discoverer of the expansion 
of the universe. The observations with HST settled the rate of 
expansion within ten per cent accuracy, ushering a new age in 

astronomy a quarter century ago.
The clear images taken with HST also helped to pinpoint dis-
tant supernovae of a special type that astronomers use to meas-
ure distances. This allowed the astronomers to measure the 
distances of even more distant galaxies, or equivalently peer 
back further in the history of the universe. This led to the mo-
mentous discovery that our universe is not only expanding, but 
also accelerating. No one knows yet why it does so, and it is a 
discovery that will haunt astronomers for some time to come.
The crash landing of the comet Shoemaker-Levy 9 on Jupi-
ter gave a unique photo-op for HST in 1994. It was the first 
time a collision of a comet with Jupiter was studied in detail, 
a process that is supposed to occur once every few centuries. 
Another interesting discovery made by HST (last month, in 
March 2015) in our solar system is that of a subsurface ocean 
in Ganymede, a Jovian satellite.
Then in 1996, it was used to take a long exposure photograph 
of the universe through a hole in our Galaxy (Milky Way). The 
HST was pointed at a direction in the constellation of Great 
Bear for ten days at a stretch, and produced a photograph of 
numerous galaxies, among which there were some that existed 
in the very first billion years of the universe.
It told us how the process of star formation in galaxies first 
increased and then waned in the last few billion years or so. 
Astronomers are still trying to understand this evolution. Why 
did not the galaxies form stars in one bright display and then 
plunge into darkness? Why did the stars form in a ‘regulated’ 
manner over a long stretch of time?
Another revolutionary discovery in astronomy that HST helped 
to make was that almost every galaxy contains a black hole in 
its centre. It also appears that the black hole mass is intimately 
connected to the galaxy mass. The question that lurks behind 
this connection is this: does the black hole form first and fix the 
mass of the galaxy that should form around it, or is it the other 
way around? Or perhaps the black hole and the galaxy grow 
together, although no one has any detailed idea how that could 
happen. Observations with HST were crucial in this discovery 
because of its ability to measure the speed of gas near the cen-
tres of galaxies.
Coming back to the twinkling stars, one of the holy grails of 
modern astronomy is to understand the processes of the birth 
of stars. In this regard, the clarity of HST images and its abil-
ity to image in infrared wavelengths has helped astronomers 
to discover some crucial phases in newly born stars. It ap-
pears that the birth of stars is marked by a lot of violence, of 
gas being thrown out at great speed, sometimes in the form 
of jets. Technology has advanced in the last quarter century 
with which ground based telescopes can compete with HST in 
some aspects, although not all. But HST has created a legacy in 
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astronomy, and science in general, that would be hard to beat 
even in the near future.

Brightest early galaxy named after Ronaldo
Scientists have discovered the brightest galaxy in the early 
universe that contains the first generation of stars, and have 
nicknamed it after popular Portuguese football player Cristiano 
Ronaldo.
These massive, brilliant, and previously purely theoretical ob-
jects were the creators of the first heavy elements in history — 
the elements necessary to forge the stars around us today, the 
planets that orbit them, and life as we know it, researchers said.
The newly found galaxy, labelled CR7, is three times brighter 
than the brightest distant galaxy known till now. The name was 
inspired by 30-year-old Ronaldo, who is known as CR7.
Astronomers have long theorised the existence of a first gen-
eration of stars — known as Population III stars — that were 
born out of the primordial material from the Big Bang.
These Population III stars would have been enormous, several 
hundred or even a thousand times more massive than the Sun, 
blazing hot, and transient, exploding as supernovae after only 
about two million years.
But until now, the search for physical proof of their existence 
had been inconclusive, researchers said.
Widest survey
A team led by David Sobral, from the University of Lisbon in 
Portugal, and Leiden Observatory in the Netherlands, has now 
used ESO’s Very Large Telescope (VLT) to peer back into the 
ancient Universe, to a period known as reionization, approxi-
mately 800 million years after the Big Bang.
Instead of conducting a narrow and deep study of a small area 
of the sky, they broadened their scope to produce the widest 
survey of very distant galaxies ever attempted.
The team discovered and confirmed a number of surprisingly 
bright very young galaxies.One of these, labelled CR7, was 
an exceptionally rare object, by far the brightest galaxy ever 
observed at this stage in the universe.

“The discovery challenged our expectations from the start, as 

we didn’t expect to find such a bright galaxy. By unveiling the 
nature of CR7, we understood that it had every single charac-
teristic expected of Population III stars,” said Mr. Sobral.
Within CR7, bluer and somewhat redder clusters of stars were 
found, indicating that the formation of Population III stars had 
occurred in waves.

First proton collisions at LHC in early June
First collisions of protons at the Large Hadron Collider should 
start in the first or second week of June. It will take only one 
significant deviation in the data to change everything to new 
physics.

Unmasking the secrets of Mercury, in colour
The MESSENGER spacecraft is the first to orbit the planet 
Mercury and its scientific instruments and radio science inves-
tigations are unraveling the evolution of the solar system’s in-
nermost planet.

Pluto’s faintest known moons spotted
NASA’s New Horizons spacecraft has for the first time snapped 
Kerberos and Styx — the smallest and faintest of Pluto’s five 
moons, capturing its first-ever family portrait of the Pluto sys-
tem.

Rosetta comet mission extended
Europe announced its comet-chasing mission Rosetta would 
be extended until September 2016 and may end with the dying 
mothership touching down on the comet.
In a final flourish to the historic mission, the Rosetta spacecraft 
may be landed on Comet 67P/Churyumov-Gerasimenko. Ro-
setta thus would rejoin its payload, the robot lab Philae, which 
it has nurtured throughout an odyssey spanning billions of kilo-
metres.
Launched in 2004, the mission has been applauded as a mile-
stone in space exploration. It comprises an orbiter and a lander, 
which seek to unveil the secrets of comets — primordial clus-
ters of ice and dust that may shed light on how life developed 
on Earth. After a 10-year chase, the pair caught up with 67P 
last August.
In November, Philae was landed on the comet surface, and in a 
nail-biting 60-hour episode carried out a range of experiments 
before its stored battery power gave out. But the plucky 100 kg 
lander has revived, thanks to sunlight bathing its solar panels 
as the comet zips closer to the Sun.
The extension of the mission will help the monitor to decline 
in the comet’s activity as it moves away from the sun again 
which will give the opportunity to fly closer to the comet to 
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continue collecting more unique data. By comparing detailed ‘before and after’ data, we’ll have a much better understanding of 
how comets evolve during their lifetimes.
By the end of September 2016, as the comet moves far away from the Sun again, there will no longer be enough solar power to 
run Rosetta’s set of scientific instrumentation efficiently. At (this) point, the spacecraft will most likely be landed on the surface 
of Comet 67P/Churyumov-Gerasimenko. The idea is to have Rosetta spiral down to the comet over three months, using up its last 
drops of propellant to get unique close-ups of the surface.
But there is still a lot to do to confirm that this end-of-mission scenario is possible. The status of the spacecraft after perihelion 
is required to be observed as to check how well it performs close to the comet and later on it will be determined where on the 
surface mission can have a touchdown. 

Detecting exoplanets close to their host star
The ‘vector Apodizing Phase Plate’ (vector-APP) coronagraph installed at the 6.5-m Magellan Clay telescope in Chile recently 
can reveal the image of an exoplanet next to its parent star.



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 02

News of Apr-Jun 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

02
 A

pr
-J

un

Can radiation protection standards be based 
on best science? 
Too stringent radiation protection standards will impose hu-
mongous expenditure on society.Too liberal standards may 
cause unacceptable health impact for the population. 
During the early years, many who handled x-ray equipment 
and radium carelessly died. Shortly after the discovery of x 
- rays and radium, scientists found that radiation can damage 
the skin. The aim of the first radiation protection standard was 
to avoid obvious radiation injuries. Over the years, as more 
information became available, the specialists lowered the dose 
limits substantially to the present values.
High level radiation exposures may cause 
cancer.
Scientists accepted a prudent approach to derive radiation pro-
tection standards based on the Linear No Threshold (LNT) hy-
pothesis which states that the response to radiation is propor-
tional to dose without a threshold.
LNT hypothesis is shaky in the low dose region. That the 
smallest dose may initiate cancer is un-provable. This led to 
needless controversies even among scholarly bodies, though 
workers have been handling radiation sources safely for over 
a century.
In a cell exposed to radiation, the precisely set cell multiplica-
tion mechanism may fail; it may multiply uncontrollably caus-
ing cancer. Cell repair takes place at low doses; but we are not 
sure whether the repair will be perfect or not.
Scientists have developed micro-beams to study how single 
cells behave when hit by all types of radiation (alpha particles, 
electrons and x-rays) of different energies. They can now re-
cord a single Double Strand Break (DSB) of DNA. DSB may 
be important in cancer induction.
Using these tools and techniques of unparalleled sensitivity, 
scientists unravelled biological responses such as bystander 
effects, adaptive response, and genomic instability and chal-
lenged the notion that cancer originates in a single cell
Cells hit by radiation communicate with neighbouring cells 
which are affected either directly, or indirectly from release of 
substances into blood.
Scientists found that cells exposed to low doses change their 
response to a subsequent radiation exposure. The adaptive re-
sponse became controversial because of the claim that it proves 
the beneficial effects of low dose radiation!

After getting hit by radiation, cells may divide and return to 
their normal state. The cells formed after a few divisions had 
abnormalities in their chromosomes. This genomic instability 
occurs frequently. System biology approach may help to re-
solve the complex issues.
The International Commission on Radiological Protection 
(ICRP) arrived at radiation risk estimates based primarily on 
human epidemiology; this includes the effects, if any, of adap-
tive response, bystander effects and genomic instability in the 
final outcome. They may not influence radiation risk estimates. 
Thus the present ICRP recommendations on dose limits are 
based on sound judgment, and are robust and pragmatic. Many 
extensive studies of tens of thousands of radiation workers 
show that the impact, if any, of low dose exposures is accept-
ably low. In spite of being the most studied agent, the query 
is still unresolved as to why public considers radiation differ-
ently?
The public need to be educated towards the importance of ac-
ceptable levels of risk only then will the fear and paranoia as-
sociated with radiation effects gradually become low.

SusantaLahiri, a co-creator of element 117, 
awarded Hevesy Medal
Professor SusantaLahiri, Chemical Sciences Division, Saha In-
stitute of Nuclear Physics, Kolkata, received the Hevesy Medal 
Award 2015, on April 12 at the Tenth International Conference 
on Methods and Applications of Radio-analytical Chemistry 
for his outstanding contributions to heavy ion induced radio-
isotope production, tracer packet technique, converter targets, 
and green chemistry.

This premier international award named after George de 
HEVESY, the 1943- Chemistry Nobel Laureate, for his work 
on the use of isotopes as tracers in the study of chemical pro-
cesses, is given to an individual in recognition of excellence 

ATOMIC ENERGY
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through outstanding, sustained career achievements in the 
fields of pure as well as applied nuclear and radiochemistry, in 
particular applications to nuclear analytical chemistry.
Prof. Lahiri’s association with research activities in radio-ana-
lytical chemistry has profound significance in terms of realising 
no-carrier added separation of high specific activity radiotrac-
ers for clinical applications.The single-minded dedication and 
unwavering self-belief borne out of sustained years of continu-
ous research in the frontier areas of nuclear and radiochemistry 
contributed to his prowess and standing in the subject.
Lahiri and his team made nano particles of gold by a low-cost 
technique that requires the least amount of chemicals. It is truly 
a green chemistry project. In the process, they used minuscule 
amount of radioactivity which triggers radiolysis, which like 
a chain reaction, expands the radiolysis, and ultimately nano 
particles are formed.
Modern-day alchemists like Lahiri used multi-million- dollar-
particle accelerators to produce trace amounts of mercury, thal-
lium, lead, bismuth and polonium as carrier-free radio-nuclides 
by irradiating gold targets with certain lithium and carbon ions.
Lahiri and his co workers produced a tracer packet contain-
ing carrier-free radiotracers of manganese, copper, zinc gado-
linium, germanium, arsenic and selenium for further studies 
of essential micro nutrient elements by irradiating thick cobalt 
foils in accelerators with specific isotopes oxygen, lithium and 
carbon ions.
Except one study which was carried out in CERN all others 
were done in India using the accelerator facilities at BARC-
TIFR Pelletron and Variable Energy Cyclotron Centre.

Recovery, remediation, decommissioning at 
Fukushima
Full remediation and decommissioning of reactors at Fukush-
ima may take a long time. Hasty schedules are not possible or 
expected as they clash with the safety of people. Water flowing 
over the melted cores of Units 1, 2 & 3 stricken by the earth-
quake and tsunami carries a cocktail of radio-nuclides. The in-
tegrity of the primary containment vessels of these reactors is 
not known. They have to develop the needed technologies to 
handle the cores; it may face its own trials and tribulations.
Fukushima now witnesses a beehive of activity. In April 2013, 
exactly two years after the accident, the site engaged 2950 
workers in various remediation tasks. By February 2014, the 
work force grew steadily to 7150.
Mr. Naohiro MASUDA, chief decommissioning officer and 
president of Fukushima Daiichi Decontamination and Decom-
missioning Engineering Company presented updates of the 
progress thus far, and the future plans at an international con-
ference organized by the Japanese Atomic Industrial Forum on 

April 13-14, 2015 at Tokyo.
He covered, among other topics: the present status of the plants; 
measures against contaminated water; fuel removal from the 
spent fuel pool and fuel debris removal.

The Tokyo Electric Power Company (TEPCO) maintains the 
reactors at cold shutdown stage by continuously injecting wa-
ter into them. The operators removed spent fuel rods from the 
spent fuel pool at Unit 4 by Dec 22, 2014. Now they plan to 
remove fuel debris from Units 1, 2 and 3.
Maximum dose rate at the site boundary is only 0.03 mSv per 
year, as against allowed limit of one mSv per year.
Managing contaminated water is a humongous challenge. It 
involves removal of the sources of contamination, isolating 
ground water from sources and prevention of water leakage.
TEPCO uses 16 specially designed pieces of equipment each 
of which can remove one or more of the sixty-two different 
radio-nuclides including caesium-137 and strontium-90 from 
water. Each may process 250 to 1200 cubic metres per day. 
Tritium is a major issue. TEPCO is reportedly discussing with 
fishermen for its gradual release into sea.
Daily, about 400 tonnes of ground water enter the building. As 
this water gets contaminated, it has to be stored and decontami-
nated. Besides other methods, TEPCO plans to construct a fro-
zen soil impermeable wall on the land side to prevent entry of 
ground water. The wall will use refrigerated coolant at minus 
30 degree Celsius, running through pipes that have been placed 
vertically in the ground, to freeze the surrounding soil.
“There are many underground pipes and other structures as-
sociated with each of the four generating units. Building a wa-
tertight physical structure around all those obstacles would be 
nearly impossible and, even if it could be done, the construc-
tion would be more complex, time consuming, and disruptive.
It likely would also generate much more potentially contami-
nated excavated soil that would need to be safely disposed of,” 
TEPCO stated at its website...
The wall will be in place for six years, the period needed to 
drain and clean the contaminated water from the buildings and 
make them watertight.
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According to Hiroshi Kainuma, Fukushima University, the yield of rice in Fukushima came down from 4, 45, 700T in 2010 to 3, 
53,600 T in 2011. In 2013, it rose to 3, 82,600T closer to earlier years.
In 2012, 71 bags of food had radioactivity above the legal reference value. In 2013, 28; in 2014, no such bag was found.
Neither abortions nor abortion rates have increased in Fukushima. Divorce rate has not increased.
Birth rates lowered. Kainuma noted that the number of direct deaths caused by earthquake and tsunami in Fukushima was 1612; 
the number of disaster-related deaths due to evacuation was higher at 1793!
Decontamination specialists, with unenviable tasks assigned to them used, on large industrial scales, technologies which were 
successfully deployed on small scales. There were failures. Diligent auditors did not condone such ‘aberrations.’ You may express 
empathy or sympathy or hostility on that action depending on which side of the isle you are in!
The reactor owners, regulators and others responsible to operate the Fukushima Daiichi plants safely managed to melt the cores 
of three of them, throwing nuclear industry world-wide into disarray! Ultimately, the Japanese ingenuity and their expertise in 
robotics, miniature electronics, and precision engineering will win the day. Japan needs nuclear power; many plants will start 
operation, though presently only energy specialists look at them benignly.

Bubble power for new industrial applications
Cavitation bubbles, which form in a fluid like water, can kill fish and damage boat propellers. Learning more about them could 
harness that power for industrial uses, like safer cleaning processes.
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Unravelling the blood rain mystery 
The cause of the mysterious Blood Rain phenomenon has been 
discovered. The cause has been found to be the dispersal of 
spores of micro algae.Since 1896, reports have been coming in 
of sporadic instances of red colored rain over parts of Kerala 
and Sri Lanka. The latest one was in 2013 over Kerala.
The recent studyconfirmed that the red colour in the rain 
was caused by the presence of spores of a European species 
of green microalgae,Trentepohliaannulata that was reported 
previously only from Austria —a Central European country. 
It confirmed that the blood rain is nothing but a mechanism 
employed by this alga to disperse its spores to a very large 
area at once, so that algae can quickly colonize a large area. 
The DNA sequence of this species from Kerala and that from 
Austria had very little differences — and they evolve slowly, 
which concludes that the alga got introduced from Europe not 
very long ago. The introduction happened through clouds over 
ocean — a phenomenon of intercontinental species dispersal.
Clouds over ocean dispersal are analogous to the interconti-
nental flights that we take.Spores of this alga from Europe get 
transported to India via clouds that drift across the Arabian Sea. 
Although this phenomenon has not yet been proved but prob-
ability is high because this is how spores of Trentepohlia get 
transported. How exactly these lower stratospheric clouds got 
into Kerala remains unknown but aerial route from Austria to 
Kerala won’t pass through other states like Gujarat, MP etc. It 
might be related to monsoon as well, as Kerala is the first state 
which receives monsoon strikes together with Sri Lanka.
It has been assumed that these spores might have transported 
to the clouds by wind. Metagenetic analysis of air from clouds 
to see what kind of organisms they transport is under research.

Emissions from biomass burning cross the 
Himalayas 
Sound evidence has been found to prove that the general as-
sumption is wrong which states that the southern poles of the 
Himalayas act as a barrier and effectively block the transporta-
tion of pollutants from India and other parts of South Asia.
Aerosols have been found to rise and cross the entire range 
of the Himalayas. So much so that studies conducted in the 
northern slope of the Himalayas at an elevation of 4,276 MSL 
could find markers distinctive of pollution arising from India 
and other regions of South Asia.

Local meteorological conditions and regional atmospheric 
flow process have been the two major factors enabling the pol-
lutants to cross over.
The organic acids present in the aerosols serve as a unique fin-
gerprint in identifying the source of pollution. In this case, the 
dicarboxylic acids served as a fingerprint.
Though dicarboxylic acids can be produced by biomass burn-
ing, vehicular exhausts and cooking (primary source), as well 
as atmospheric photooxidation (secondary source), the major 
source is biomass burning.
Levoglucosan is a specific marker of biomass burning — it is 
produced through the pyrolysis of cellulose during the com-
bustion process. Another unique marker of biomass burning is 
the water-soluble potassium. Both the markers showed strong 
positive correlation with dicarboxylic acids thereby confirming 
biomass burning as the source of pollution.
Though the pollutants were found to reach the northern slopes 
of the Himalayas during all the seasons — pre-monsoon, mon-
soon, post-monsoon and winter seasons — the amount of aero-
sol found peaked during pre-monsoon. This is one more indica-
tor of biomass burning as the source.
Agricultural burning and forest fires along the southern Hima-
layan foothills and the Indo-Gangetic Plain reach a high during 
the pre-monsoon period. That probably is the reason why the 
amount of biomass burning marker found peaked during the 
pre-monsoon time.
The local topographic relief of the Himalayas is playing an im-
portant role in allowing the pollutants to cross the mountains 
and reach the northern slopes.
The up-valley wind during daytime, being maximum in the af-
ternoon, helps in pushing the pollutants to higher altitude. On 
the northern slopes, a down-valley wind is prevalent during the 
same time. The combination of the up-valley wind in the south-
ern slopes and down-valley wind in the northern slopes allows 
the accumulation of aerosol on the glacier surfaces. Acting as 
efficient channels of south-to-north air flow, the mountain val-
leys could allow the air pollutants to easily penetrate through-
out the Himalayas.
Regardless of where the pollutants come from, the study has 
provided compelling evidence that they are due to biomass 
burning. step up the global effort has become mandatory to 
drastically cut down biomass burning as much as possible.

Piece of continental crust under Iceland 
Using satellite data, it has been found that South east Iceland 
is underlain by continental crust. It revealed that the accepted 
theory, that Iceland consists only of very thick oceanic crust, 
is incorrect.

ENVIRONMENT 
AND ECOLOGY
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Making eco-friendly toilets 
While thousands of toilets prop up across the country, there has 
been little attention given to an environmentally-friendly set 
up. The low-cost toilets being built rely entirely on a refuse-
collection pit — a design that ends up leaching nitrates into the 
groundwater below. 
Researchers at the Centre for Sustainable Technologies at the 
Indian Institute of Science (IISc), Bengaluru, have developed 
a permeable reactive barrier (PRB) toilet which uses a mixture 
of sand and bentonite clay. The clay regulates the flow of lea-
chates by swelling when in contact with water.
The study shows the barrier reducing nitrate concentration by 
66 per cent within 12 hours and nearly 94 per cent within a day.
Denitrifying bacteria
The mixture of sand (95 per cent) and bentonite clay (5 per cent) 
ensures a suitable anaerobic environment for de-nitrifying bac-
teria which convert nitrates into gaseous nitrogen compounds. 
The seepage of untreated water into groundwater resulted in an 
average nitrate concentration of 148 mg per litre, which was 
more than three times greater than the permissible limit. When 
consumed in large quantities, nitrites can cause anaemia and 
can even react with amines to form carcinogenic nitrosamines.
The results has been taken into a cost-effective workable set-up 
that constitutes a top nearly 1 metre-thick gravel layer below 
the pit-base followed by a 32 cm-thick sand layer and a bottom 
20 cm-thick layer of sand plus clay. A perforated vent pipe al-
lows gas bubbles to escape.
Since Bentonite is not easily available in the market so it has 
been decided to use a mixture of cow dung and sand in the ratio 
1:1 which is equally effective.

Himalayas: next major quake may be west of 
the recent one

It has been predicted by National Geophysical Research In-
stitute that if any further earthquake were to happen along the 
Himalayas, it may happen further west of the focus of the main 
April 25 quake. The 7.8 magnitude April 25 quake was caused 
by a unidirectional fracture. From the focus of the earthquake, 
the fault propagated in a nearly west to east direction thereby 
releasing the energy that was stored for many decades.
While stress unloading has taken place from nearly west to east 
of the focus of the main quake, stress loading could have oc-
curred further west of the focus of the main quake.
Thrust faulting
The April 25, 2015 quake was caused by thrust faulting on or 
near the main frontal thrust where the Indian plate is pushed 
under the Eurasian plate. According to the U.S. Geological 
Survey, from the epicentre of the earthquake, nearly 80 km to 

the northwest of the Nepalese capital of Kathmandu, the India 
plate is converging with the Eurasian plate at a rate of 4.5-5 
cm per year.
About 3 cm of the Indian plate movement is accommodated in 
the Himalayan collision zone and the remaining is accommo-
dated along the east-west strike-slip faults in the Tibet region. 
As a result, earthquakes caused by thrust fault in the Hima-
layan region occur along the strike-slip fault in an east-west 
direction.
Any quake will cause displacement either in a vertical or hori-
zontal direction. The amount of displacement has not been esti-
mated yet, but for an earthquake of 7.8 magnitude,the displace-
ment can be 1 to 2 metres along the fault. The quake was on a 
thrust fault and so most of the displacement will be in a vertical 
direction.

1-10 feet of India had slipped northward underneath Nepal.The 
U.S. Geological Survey has revised the depth of the focus to 
around 15 km. The focus of the earthquake cannot be a couple 
of kilometres deep as initially put out as the magnitude of an 
earthquake has a relationship with the volume of crust. Hence, 
the focus of the quake has to be 10-15 km deep as a large vol-
ume of crust is needed for a 7.8 magnitude quake.
Amplification of waves
Nepal is situated on an ancient lakebed and hence the soil at 
Kathmandu valley is soft and liquefies easily. Unlike a rocky 
terrain where the seismic waves travelling with great velocity 
can have very good transmission, a terrain with sediments can 
amplify the seismic waves, thereby amplifying the ground mo-
tion.
A continental-continental plate collision will necessarily pro-
duce shallow-focus earthquakes (less than 70 km) as continen-
tal plates are less dense than oceanic plates and both the plates 
have the same density. However, when two ocean plates col-
lide, both the plates will go down to form a trench, like in the 
case of the Mariana Trench in the Pacific Ocean.
Both the ocean plates will go down because of the role of grav-
ity. In the case of two colliding continental plates, gravity is not 
that intense. In the case of a continental plate colliding with an 
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oceanic plate, the oceanic plate subducts under the continental 
plate as it is heavier than the continental plate. In general, the 
focus of most of the earthquakes in subduction zones is inter-
mediate (70-300 km) to deep (300-600 km).
The May 12 quake was an aftershock
The May 12, 2015 earthquake of 7.3 magnitude that struck 68 
km west of Namche Bazar, close to Mount Everest is an after-
shock of the April 25 Nepal quake of 7.9 magnitude that has till 
date killed over 8,000 people and injured many thousands and 
rendered several thousands more homeless.
The magnitude of aftershocks will always be lower than the 
main event. The higher the magnitude of the main event, the 
higher will be the magnitude of aftershocks. The magnitude 
of the aftershocks will generally show a decreasing trend with 
time. Such a reduction in the aftershock magnitude was wit-
nessed in Nepal after the April 25 event.
But the May 12 Nepal aftershock suddenly showed a spike in 
magnitude. Basicallyaftershocks will follow an exponential 
decay pattern. But in some cases there can be outliers; some 
anomalous things can happen.
For a higher magnitude earthquake, the phenomenon of after-
shock magnitude decay is not always a linear process. Such 
anomalous events had been observed in the past across the 
world.
Most importantly, the May 12 Nepal earthquake occurred in the 
same fault some 160 km east of the April 25 quake. The fault 
is in between the two major fault systems in the Himalayas — 
the Main Boundary Thrust and the Main Central Thrust. The 
two fault systems are 100-120 km apart and run as a linear belt 
all along the Himalayas from Kashmir to Arunachal Pradesh. 
In the Himalayan region, 90 per cent of the earthquakes occur 
between these two fault systems.
Seven to eight earthquakes that rocked the region on May 12 
after the 7.3 event are aftershocks of the April 25 quake and not 
of the May 12 event. 
The only silver lining is that despite the May 12 Nepal event, 
there has not been any extension or migration of the fault. 
“That means as on May 13, whatever energy is leftover from 
the April 25 event is being released within the 170-180 km ini-
tial fault length.

Pollution: particulate matter in India higher 
than WHO limit
In 2010, air pollution killed nearly 600,000 people in India, 
according to the World Health Organisation (WHO). The situa-
tion has not changed in the last five years. A recent study shows 
that a significant population of Indian subcontinent breathes 
air with much higher particulate matter that is lesser than 2.5 
micrometre (PM2.5) in size than the limit set by the WHO. 

Outdoor air pollution as a whole, especially the particulate 
matter, has been declared as class-1 carcinogen in 2013 by the 
International Agency for Research on Cancer (IARC), which is 
part of the WHO. Besides, it causes other respiratory and heart 
diseases.
The PM2.5 is particularly dangerous and can cause adverse 
health effects owing to its greater penetrability into the human 
respiratory system and eventual accumulation in human organs 
and blood. Rural women, children and elderly population are 
more prone to diseases caused by air pollution. Rural women, 
in particular, face a greater risk from indoor pollution — local-
ly made mud stoves fuelled by solid biofuel emit a far greater 
amount of finer particulate matter.
Air quality of any area depends on local emissions, long-range 
transport, local and regional weather patterns, and to some ex-
tent the topography of the region. Due to increased buoyancy 
and efficient ventilation in summer, pollution plumes rise ef-
fortlessly to the free atmosphere. This leads to a reduced level 
of surface level PM2.5 concentration in our breathing zone. 
The problem gets aggravated during winter. Adverse condi-
tions during winter help trapping of pollution leading to elevat-
ed level of surface PM concentration.

Compared with peninsular India and coastal regions, the situa-
tion is far worse in the Gangetic Basin, especially during win-
ter months. The Himalayas act as a barrier to dissipation of pol-
lution plumes emanating from the cities located in the Basin. 
As a result, cities in the Basin are more prone to sustained bad 
air quality.
Evidence is emerging that shows a strong positive relationship 
between increased pollution levels and occurrence of dense 
fog episodes. This clearly demands far more stringent emission 
norms in the cities located in GB if we have to achieve air qual-
ity to prescribed National Index. Although water is acknowl-
edged as a precious resource, the air that we breathe is still 
not given a similar importance. It is time that an Air Resource 
Board be created, to begin with in a specific affected region 
of the country, which is equipped with larger and well-trained 
staff, technologists and legal aids, and has advanced monitor-
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ing stations — stationary and mobile — under it.
The state of California was infamous for its worst air quality in 
the U.S. in early 1950s due to large emissions and valley-like 
topography that allows trapping of pollution. However, with 
science-based policies, appropriate technologies and strict reg-
ulations, residents of California enjoy better air quality today 
despite a steady growth in transportation sector and continued 
industrialisation.
The State made effective use of diesel particulate filter (DPF) 
that does not allow emission of PM2.5 into environment in 
vehicular exhaust system. Refineries were augmented to pro-
duce low-sulphur fuel, a necessity for DRF installation. Recent 
epidemiological studies show reduced mortality and hospital 
admittance due to air pollution. The level of soot (therefore 
PM2.5) in California has reduced drastically over the last three 
decades, as a recent study reveals.
India has begun taking steps in the right direction. The Nation-
al Air Quality index, introduced recently, has created greater 
awareness of air pollution amongst the people. Recently, plying 
of diesel vehicles older than 10 years has also been prohibited.
But the situation demands more action in order to restore good 
air quality and clear visibility. The economic gain due to avoid-
able loss of human life is too huge to be ignored. Technical 
intervention through efficient cooking stoves can significantly 
improve the lives of rural women. Improved power situation, 
especially in cold days, together with better handling of mu-
nicipal waste and trash, can also help in achieving better air 
quality in the cities. Securing clean air, without compromis-
ing development, is achievable and sustainable. Environment 
protection is a challenge that has to be addressed more com-
prehensively.
Central Pollution Control Board can be divested into various 
regional air boards that will be responsible for securing the 
environment in a more proactive manner. If mandatory, more 
laws need to be enacted and strictly enforced to accomplish 
these goals.

Migratory spotting throws up an Adelie sur-
prise
Explorations in the Southern Ocean (SO) have yielded a pleas-
ant surprise to marine scientists.
A young marine scientist from the Centre for Marine Living 
Resources and Ecology (CMLRE), Kochi, has sighted Adelie 
penguins ( Pygoscelisadeliae ) nearly 500 km away from Les 
Kerguelen Island in the Southern Ocean, on their its migratory 
route.
AnoopBalan, the scientist who studied the marine mammals of 
the Southern Ocean, spotted juveniles and adult swimming and 
feeding during the expedition.

International experts have communicated that there are very 
few pelagic records of the birds in this region, this far north. 
Observations were made on board Ocean Research Vessel Sa-
garNidhi, he said.
The Adelie penguin is one of the most easily identifiable pen-
guin species with its blue-black back and white chest and belly. 
It is the smallest penguin found in the Southern Ocean. Dur-
ing winter, the birds migrate north only to return in summer 
months, Dr. Balan said.
The CMLRE had earlier surveyed the ice-free areas of the In-
dian Ocean sector of the Ocean during the austral summer of 
2004. Researchers had then identified Antarctic minke whales 
( Balaenopterabonaerensis ), fin whales ( B. physalus ), sei 
whales ( B. borealis ) and blue whales ( B. musculus ).
The CMLRE, affiliated to the Ministry of Earth Sciences, 
planned the expedition to obtain “information on cetacean 
species diversity which will help determine the distribution, 
migration patterns and habitat preferences of cetaceans in the 
Southern Ocean.”
Adelies are a highly migratory species. After breeding, they do 
not return to their colonies until the next spring. They feed on 
krill and fish. Little is known about the non-breeding distribu-
tion of this species. Records on the migration of Adelies, com-
monly sighted in the Antarctic coast, into the Southern Ocean 
almost 5 degree North are significant, said M. Sudhakar, direc-
tor CMLRE, who led the first Indian expedition to SO in 2004.
The Southern Ocean accounts for about 10 per cent of the 
world’s oceans and supports more than 50 per cent of the 
world’s marine mammal biomass, including six species of pin-
nipeds, eight species of baleen whales, and at least seven spe-
cies of odontocete whales.
The seas around Antarctica are home to a rich and diverse 
group of species that have evolved some unique ways of cop-
ing with the cold and hence represent a unique polar marine 
ecosystem.

Unravelling the evolutionary history of 
coastal Kerala
Geoscientists are peering into the geological and evolutionary 
history of the coastal belt of Kerala to predict possible climatic 
and geomorphologic changes. The sedimentary columns col-
lected from boreholes drilled along the coastline are being 
studied.
Bore holes are drilled up to 50 metres to obtain undisturbed 
sediment samples. The sedimentological, palynological and 
geo-chronological analysis of the sediments collected from 
these boreholes will reveal the palaeoclimate and palaeoenvi-
ronment. Around 30 such boreholes have been dug along the 
coastline. 
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The coastal lands of the entire west coast will be covered under 
the ongoing research project. These studies will reveal how the 
coastal areas evolved over the years and the climatic and envi-
ronmental conditions that influenced these changes.
The drilling studies in the coastal lands areas below 10m from 
mean sea level of Periyar River basin could unfold the channel 
migration over the years and also provide insights into human 
migration and related aspects.The focus is to understand the 
evolutionary process of the Kerala coast. Since climate chang-
es are cyclic in nature, there is a need to know the climatologi-
cal data going back to at least 20,000 years to precisely predict 
the future and possible climate and geomorphological changes. 
The study will fill the missing knowledge gaps from the past 
20,000 years to present.
The chronological profiling and analysis of sediments dating 
back to over 20,000 years is of utmost importance as the sci-
entific community has climate data including rain and tem-
perature of the past 150 years.Pollen grains and spores found 
embedded in sediments and pulled out from beneath the earth’s 
surfaces which are classified as proxies, which are considered 
as the indirect indicators of climatic conditions will reveal in-
formation about trees and vegetation present then.The stable 
isotopic examinations of shells found in sediments can provide 
us information about temperature of water, productivity and 
influx of fresh water from the land to water bodies. Historical 
data about sea level rises, mineral deposits and receding sea 
level can also be read out of the data.

Real-time identification of algal blooms a re-
ality
Without venturing into the sea and through in-situ observations, 
ocean researchers can now quickly understand how parts of 
North Arabian Sea turn deep green and straw yellow at times.
The bloom, also known as green tide, occurs during the win-
ter–spring (mid February–end March) and spreads to the entire 
northern half of the basin. During their cruises, researchers had 
found the color of water was remarkably dark green in ocean 
depths exceeding 2,000 metre.
Though not toxic, it is classified as harmful algal bloom as its 
spread can lead to depletion of dissolved oxygen in the bloom 
region. The decay of the high biomass can lead to the release of 
ammonia and steep reduction in dissolved oxygen, which may 
force other marine organisms to move to safe regions.
The real-time assessment and species identification of algal 
blooms, which add colour to the oceanic waters, has been made 
possible by using a satellite-based remote sensing technique. 
Researchers have also developed an algorithm for the identifi-
cation of Noctilucascintillans , the algal bloom and a diatom, 
which gives dark green colour to the oceanic waters.

Researchers have described the approach for detection of 
bloom-forming algae N. scintillans and its discrimination from 
diatoms using moderate resolution imaging spectroradiometer 
in a mixed species oceanic environment.
The algorithm could be applied for real-time identification 
of the algal bloom anywhere in Indian waters.Efforts are be-
ing made for identification and discrimination of more algal 
blooms and associated diatoms without actually venturing into 
water.

The present analysis has been carried out by utilising species-
specific response of phytoplankton from remote sensing reflec-
tance spectra obtained with a Satlantic underwater profiling 
radiometer. The capability of species identification in near real 
time can help in planning field campaigns for guiding the ship 
to an appropriate location for in-situ measurements.

River discovered in Bay of Bengal
A river has been discovered in the sea that has been meander-
ing its way along the eastern coast of the Bay of Bengal (BoB) 
after summer monsoon. A decade-long coastal salinity obser-
vations, carried out at eight collection points with local fishers 
from Paradeep downwards up to Colachel, allowed a detailed 
description of this uncommon oceanic feature.
The movement of the freshwater mass begins at the end of 
the summer monsoon and survives for nearly two-and-a half 
months. It also travels over 1000 km from the northern BoB 
to the southernmost tip of India.The presence of the river was 
confirmed through continuous monitoring of salinity levels for 
nearly a decade.
The southwest monsoon roughly lasts from June to September. 
During this period, water vapor collected at the ocean surface 
by the powerful southwesterly winds is flushed over Indian 
continent and the BoB.A large fraction of the monsoon shower 
reaches the ocean in the form of runoff and contributes to the 
freshwater flux into the BoB in equal proportion with rainfall 
over the ocean.
The large rivers; Ganges, Brahmaputra and the Irrawaddy, and 
three small others; Mahanadi, Godavari, and Krishna together 
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contribute approximately 1100 km3 of continental freshwater 
into the BoB between July and September. This very intense 
freshwater flux into a relatively small and semi-enclosed basin 
results in an intense dilution of the salt contained in seawater.
The over 100 km-wide freshwater mass that is formed from 
river discharges and runoffs is transported down south by the 
East Indian Coastal Current, the western boundary current of 
the BoB. The freshwater signal generally becomes smaller and 
occurs later while progressing toward the southern tip of India.
The salinity distribution in the BoB may impact cyclones and 
regional climate in the BoB. However, the paucity of salinity 
data prevented a thorough description of the coastal salinity 
evolution.The occurrence of this river in the sea along the east-
ern coast of India was probably not a generic feature that could 
be observed in many locations in the world.
The peculiar geography of the northern Indian Ocean that re-
sulted in both a massive inflow of freshwater into the semi-
enclosed northern BoB and the strong coastally trapped cur-
rents along the eastern coast of India were responsible for the 
formation of the river.

Indian Ocean warms as Pacific cools
Despite the fact that surface heat of Earth has stabilized since 
1999, it has been found that atmospheric heat continues to 
rise unabated with the oceans absorbing a large amount of 
this heat and warming in the past decade. However, it has also 
been found currently that Indian Ocean has been warming the 
most rapidly while the adjoining Pacific Ocean has been get-
ting cooled during the past decade.In fact the Indian Ocean ac-
counts for 70 per cent of all the global oceans heat gain up to 
700 metres depth during the past decade.

The analysis shows that the abrupt increase of the Indian Ocean 
Heat Content at 700 metres depth Ocean Heat Content of factor 
700 (OHC{-7}{-0}{-0}) during 2003-2012 was not due to sur-

face heating, but rather due almost entirely to horizontal advec-
tive heat convergence caused by winds and resulting currents. 
The inter-ocean heat transport from the Pacific Ocean to the 
Indian Ocean via the Indonesian passages was the main cause 
of the increased Indian OHC{-7}{-0}{-0}; it greatly increased 
during 2003-2012, overcompensating for the slightly increased 
southward heat transport from the Indian Ocean to the South-
ern Ocean.
The La Nina-like conditions in the Pacific Ocean, caused by 
a number of La Nina events in the last decade have caused 
the cooling of the Pacific ocean by transfer of heat to the In-
dian Ocean, warming the latter.The La Nina conditions cause 
strong easterly winds to blow from the western Pacific Ocean 
and these winds cause currents to flow westward conveying the 
heat of the Pacific Ocean into the Indian Ocean through what is 
known as the Indonesian Throughflow (ITF).
The easterlies are formed due to a pressure gradient between 
the Pacific and Indian Oceans caused by cold conditions in the 
east and warm wet conditions in the west during a La Nina. 
Also during a La Nina, the walker circulation an ocean-atmos-
pheric phenomenon of the Indian Ocean is strengthened.
The walker circulation leads to abnormally high sea surface 
temperatures in the western Indian Ocean which in turn leads 
to copious rainfall in the western Indian Ocean at the cost of 
the Indian subcontinent and results in a weak monsoon. In con-
trast to this, as there were relatively much fewer La Ninas in 
the previous decade (1990-99) there was much less warming in 
the Indian Ocean.

Monsoon: need for better prediction of In-
dian Ocean events
As a deficient southwest monsoon looms large, it has been 
predicted that a developing ‘El Nino’ condition in the Pacific 
Ocean might cause possible below normal rains this year. Dur-
ing ‘El Nino’, the surface of the eastern and central Pacific 
Ocean gets unusually warmer as against the normal pattern of 
western parts of the Pacific Ocean being warmer and the east-
ern surface remaining cooler.
The occurrence of El Nino is preceded by several changes in 
the overlying atmosphere and underlying ocean much before 
it peaks in the northern hemisphere winter season. El Nino de-
velops as a coupled ocean-atmosphere system called ENSO ( 
El Nino and Southern Oscillation) as the nature of the Pacific 
Ocean was generally favorable for a strong ocean-atmosphere 
interaction. Normally ENSO has a life span of 12-18 months 
and the general belief was that there was a higher propensity 
for drought in India during the developing phase of El Nino.
However, a reverse of this condition leading to excess mon-
soon occurs during a La Nina event, which was nothing but the 
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opposite of El Nino. But a near normal monsoon during 1997 
when the El Nino phenomenon was the strongest ever recorded 
in the century forced meteorologists to look for other factors 
that influence the year-to-year variation of the Indian summer. 
Around the same time an El Nino like phenomenon has been 
discovered which is named as Indian Ocean Dipole (IOD).
It was noticed that during a positive IOD, the eastern part of 
the equatorial Indian Ocean becomes abnormally cool and 
the western part remains unusually warm, while the reverse 
of this pattern occurs during a negative IOD. However, unlike 
El Nino, the IOD lasts only six to nine months due to smaller 
size of the Indian Ocean basin and since then attempts to link 
Indian monsoon with IOD were not encouraging as there ap-
peared to be an association between the two only during posi-
tive phase of IOD. Subsequentlyit was shown that ‘Equatorial 
Indian Ocean Oscillation’ (EQUINOO) which was nothing but 
an oscillation of atmospheric cloudiness between eastern and 
western parts of the Indian Ocean together with ENSO could 
explain the large variation in the monsoon.
It was generally seen that positive EQUINOO with enhanced 
cloudiness over western part as compared to eastern region was 
favorable to Indian monsoon.During the last 65 years, the mon-
soon never failed when both the phases of ENSO and EQUI-
NOO were positive. Similarly, the monsoon was never above 
normal when both theses phenomenon were negative.
However, the outlook on the development of ENSO was still 
being used to give long-term forecasts of Indian monsoon as it 
has better predictability than EQUINOO. The need of the hour 
was to vastly improve prediction system of the Indian Ocean 
phenomena like IOD and EQUINOO for achieving more ac-
curate outcomes.

India: ocean warming weakens monsoon
The summer monsoon has been showing a weakening trend 
over the past century with decreasing rainfall over large re-
gions of the Indian subcontinent. Heating up of land much 
higher than ocean and rising of warm air over the land which 
results in low pressure causes monsoon. This causes the rain-
bearing winds from the relatively cooler ocean to blow on to 
the land and cause rainfall. That is, it is the strong thermal con-
trast between land and ocean that results in a strong monsoon. 
It has been asserted that this thermal contrast has been decreas-
ing in the past decades, i.e., the land has been cooling and the 
ocean warming and the monsoon has shown a decreasing trend 
during the past century.
Ideally, under a global warming scenario the land temperature 
should increase greatly in the hot summers and serve as a strong 
monsoon driver. But, in the case of the Indian subcontinent, 
over the past century, that has not been the case. Observed data 

dating from the 1870s are available for the summer monsoon 
rainfall, from the Indian Meteorological Department and other 
sources. Using the data from 1901-2012, it was found that the 
rainfall has been decreasing over central South Asia from south 
of Pakistan through central India to Bangladesh.
The decrease is highly significant over central India where ag-
riculture is still mostly rain-fed, with a reduction of up to 10-
20% in the mean rainfall.The monsoon rainfall is weakening 
over the South Asian region during the past half century (since 
1950s). Though the extreme rainfall events have increased 
over some regions, the frequency of moderate-to-heavy rain-
fall events has decreased over the subcontinent.The reduction 
in land-sea temperature contrast is attributed mostly to a strong 
warming in the Indian Ocean on a multi-decadal scale with the 
latest reason being climate change under a global warming sce-
nario.
The surface warming in the Indian Ocean, especially in the 
western regions has reached values of up to 1.2 OC during 
the past century, much larger than the warming trends in other 
tropical oceans. The decrease in the land-sea thermal contrast 
surface temperature trends (1901-2012) is also visible in the 
upper atmosphere, as the warming trends in the ocean surface 
are transferred to the atmosphere above through convective 
processes. Apart from the ocean warming, a part of the de-
crease in land-sea temperature difference is also due to sup-
pressed warming over the Indian land mass, possibly due to 
increased aerosol levels. Aerosols in the atmosphere reflect the 
sun’s heat back into space and cause a cooling effect.
The warming Indian Ocean also plays a role in weakening the 
monsoon circulation. Increased warming in the ocean enhances 
the large-scale upward motion of warm moist air over the equa-
torial ocean. This enhanced upward motion over the ocean is 
compensated by subsidence of dry air over the subcontinent, 
inhibiting convection and rainfall over the Indian landmass. 
This means that a warming Indian Ocean has resulted in sur-
plus rains over the ocean at the cost of the monsoon rains over 
land, simultaneously drying the Indian subcontinent.

Cleaner air could save 1.4 million lives in In-
dia, China
It has been found that improving air quality could prevent up 
to 1.4 million premature deaths per year in polluted countries 
such as China and India.
Outdoor air pollution from particulate matter (PM) smaller 
than 2.5 microns were observed for the purpose.It is also being 
warned that with no changes in air pollution, deaths per capita 
from air pollution would increase 20 to 30 per cent during the 
next 15 years in India and China. If also accounting for popu-
lation growth, the increase in deaths would be even greater if 



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 02

News of Apr-Jun 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

02
 A

pr
-J

un

those countries experience no change in air pollution.
WHO guidelines
Meeting the World Health Organisation’s (WHO) particulate air quality 
guidelines could prevent 2.1 million deaths per year related to outdoor 
air pollution worldwide. Those particles can enter deep into the lungs. 
Breathing PM is associated with increased risk of heart attack, stroke and 
other cardiovascular disease; respiratory illnesses such as emphysema; 
and cancer.Worldwide, most people live in areas with PM concentrations 
far above WHO’s air quality guideline of 10 microgrammes per cubic 
metre, with some parts of India and China experiencing levels that exceed 

100.
The unexpected finding of the research was that cleaning air in less polluted parts of the world, including in North America and 
Western Europe, can have as much health benefit as similar measures taken in the most polluted areas. Meeting WHO’s air quality 
guidelines could prevent up to 1.4 million premature deaths per year in polluted areas such as China and India.
Meeting WHO guidelines in clean regions could reduce premature deaths from outdoor pollution by more than half a million 
deaths per year.Another important finding is that because of ageing populations, health risks in many countries will increase even 
if pollution levels are constant.
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New technique paints tissue samples with 
light
A new advanced imaging technique developed by an Indian-or-
igin scientist that uses infrared light, instead of chemical stains, 
to scan tissue samples can enable fast and broad diagnostic as-
sessments.
Using a combination of advanced microscope imaging and 
computer analysis, the new technique can give pathologists 
and researchers precise information. 
Any sample can be analysed for desired stains without material 
cost, time or effort, while leaving precious tissue pristine for 
downstream analyses.

To study tissue samples, stains or dyes are used that stick to the 
particular structure or molecule they are looking for.
Staining can be a long and exacting process, and the added 
chemicals can damage cells. Doctors also have to choose 
which things to test for, because it’s not always possible to ob-
tain multiple samples for multiple stains from one biopsy.
The new, advanced infrared imaging technique uses no chemi-
cal stains, instead scanning the sample with infrared light to di-
rectly measure the chemical composition of the cells.The com-
puter then translates spectral information from the microscope 
into chemical stain patterns, without applying dyes to the cells.
One of the bottlenecks in automated pathology is the extensive 
processing that must be applied to stained images to correct for 
staining artifacts and inconsistencies.
The ability to apply stains uniformly across multiple samples 
could make these initial image processing steps significantly 

easier and more robust.

Connection between brain and lymphatic 
system discovered
As per the textbooks of medicines no direct connection exists 
between the brain and the lymphatic system. Recently it has 
been discovered such a connection. The discovery could lead 
to a breakthrough in the treatment of diseases such as Alzhei-
mer’s disease, multiple sclerosis etc.
The lymphatic system consists of vessels that carry a transpar-
ent fluid, the lymph, which helps rid the body of toxins and 
other unwanted substances. It also forms an important part of 
the body’s immune system. Until now, it was believed that this 
system is not connected to the brain. In a stunning discovery 
based on study of mouse brain, connections between the lym-
phatic system of the mouse and its brain has been identified. 
The group has discovered a similar structure in human dura 
which is a tissue that covers the brain. Further studies will be 
necessary to fully characterize the location and organization 
of meningeal lymphatic vessels in the human central nervous 
system.
This discovery can be very significant in the treatment of neu-
rological conditions. This may include Multiple Sclerosis, 
meningitis, CNS trauma, Alzheimer’s [disease] and brain tu-
mours, to list a few.

New antimalarial agent shows promise
A new antimalarial compound (DDD107498) tested on mice 
and several mosquito species has shown great promise. The 
agent has all the attributes one would look for in an antimalar-
ial drug which includes activity extending to multiple lifecycle 
stages of the malaria parasite. In several mice models of ma-
laria, the compound was found to have comparable or greater 
efficacy than the drugs currently being used.
The results gain prominence as the malaria parasite has de-
veloped resistance to many of the antimalarial drugs currently 
being used, including the potent artemisinin. The compound 
targets the translocation elongation factor 2 (eEF2), which is 
essential for protein synthesis.
The novel mode of action and excellent drug-like properties 
including metabolic stability, excellent pharmacokinetics and 
good bioavailability makes the compound fight the parasite 
even when administered as a single-dose treatment. This has 
great public health implications. A single dose of the com-
pound was found to reduce the parasitaemia by 90 per cent 
in mice.Besides fighting the parasite, the drug was found to 
have activity against both the sexual blood stages that cause the 
disease and the gametocytes that are responsible for malaria 
transmission. It also exhibited chemoprotection through action 

BIOTECHNOLOGY
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on the liver stage.
The compound was found to have excellent activity against the 
P. falciparum parasite and against several other drug-resistant 
strains. It fared far better than the currently used artesunate 
drug against both P. falciparum and P. vivax .When a female 
mosquito infected with P. falciparum feeds on a human, par-
asites in the sporozoite stage enter the bloodstream and go 
straight into the liver where they infect the liver cells. In the 
case of liver schizont stage, the compound was found to be ef-
fective even when the compound was introduced after infection 
with P. berghei liver stage was established.But when the mice 
were treated with the compound prior to being infected with P. 
berghei sporozites, no signs of parasitaemia were found even 
after 30 days, thus establishing its ability to prevent infection.
It has been progressed into advanced non-clinical develop-
ment, with aim of entering into human clinical trials.
Blocking transmission
The parasite erythrocytic form differentiates into the asymp-
tomatic male and female gametocytes within the human host. 
The mature (stage V) gametocytes are infective to mosquitoes. 
Once ingested by mosquitoes, the gametocytes differentiate 
into gametes. But the novel compound inhibited the formation 
of both male and female gametes thus blocking the transmis-
sion of the parasite from humans to mosquitoes.
To further test its power to block transmission, mice were first 
infected with P. bergheiand then treated with the compound be-
fore mosquitoes took a direct blood meal. Nearly 91 per cent 
reduction in mosquitoes was seen at day 10 compared with 
control mosquitoes.When the mosquitoes that took a blood 
meal from infected, drug-treated mice were allowed to feed on 
uninfected mice, there was an 89.5 per cent reduction in the 
number of mice that developed blood-stage malaria infection.

Government proposal to provide affordable 
medicines faces roadblocks
The ministry of chemicals and fertilisers had announced that 
it proposed to launch 1,000 stores in one day under a different 
name.
The Central government’s ambitious proposal to provide af-
fordable medicines through Jan Aushadi medical stores across 
the country would require thorough planning. The govern-
ment’s plan is to launch 1,000 Jan Aushadi stores in a day, 
across the country.
The previous efforts in the direction have not done well. Even 
at the trial stage expectations were contradictory. There is a 
strong need of a system that would ensure medicines reach 
both the middle class with some purchasing power and the 
poor, who depend on the government healthcare sector.
In a report submitted to the Department of Pharmaceuticals in 

2012, the Foundation had assessed the potential of the Jan Au-
shadi and found many hiccups.More than half of the 100 Jan 
Aushadis are shutting down. That is because there are funda-
mental flaws such as a weak supply chain system and the huge 
task of engaging physicians to prescribe generic medicines.
Private practitioners will not prescribe generic medicines. And 
around 80 to 85 per cent of the generic medicines are branded 
generics.Another reason Jan Aushadi may not take off as envis-
aged is the strong lobby between pharmaceutical distributors 
and district medical officers, especially in northern states. 
Apart from engaging physicians to prescribe generic medi-
cines, issues with supply chain management from production 
level to the Jan Aushadi facility also must be addressed. The 
Foundation found that insufficient planning, including wrong 
forecasting of demand and supply and not having a road map 
for the future all led to the JAS overstocking medicines which 
led to expiry and subsequent financial losses. This did not ben-
efit the patient, the end user; the manufacturers also lost con-
fidence.
The Corporation manages to procure medicines and supplies to 
hospitals at subsidised rates but the State, which spends around 
seven per cent of its health budget in procuring drugs, could 
definitely improve services. While the supply of medicines is 
steady, the lack of sufficient number of pharmacists is a lacuna 
the state needs to address.
Surgical implants
While the basic issue of supplying medicine may have been 
addressed by Tamil Nadu, it is yet to master the technique of 
supplying surgical implants.Under the Chief Minister’s Com-
prehensive Health Insurance Scheme, cardiology departments 
in government hospitals are the largest revenue earners and the 
biggest beneficiaries too.As of now, only the procurement of 
heart valves has been streamlined to some extent.
Cardiologists in government hospitals say though the TNMSC 
currently supplies two types of heart valves in terms of options 
it is still a far cry from what is available in the private sector. 
Procuring a stent is a different issue though. Some years ago, 
the Tamil Nadu government permitted hospital deans to make 
purchases up to the tune of Rs. 4 lakh.Though the funds for the 
purchase largely come from the revenue earned through the 
insurance scheme, specialists are concerned about price rise. A 
company recently opted out of supplying stent citing price rise.

Severe cardiac disease linked to novel muta-
tions 
The early onset and severity of cardiomyopathy disease has 
been traced in a South Indian family which leads to novel ge-
netic mutations.Cardiomyopathy is the disease of the heart 
muscle affecting its ability to contract and expand and could 
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eventually lead to heart failure.The main types include dilated 
cardiomyopathy, hypertrophic cardiomyopathy and restrictive 
cardiomyopathy. Mutations to sarcomeric genes are the lead-
ing cause for cardiomyopathies.Sarcomeric genes code pro-
teins that are essential for contraction and expansion of heart 
muscle.
One of the sarcomeric genes, alpha-tropomyosin (TPM1) had 
been screened for variants in 101 hypertrophic cardiomyopa-
thy( HCM) patients and 147 dilated cardiomyopathy(DCM) 
patients against 207 ethnically matched healthy controls from 
South India. While 13 variants were detected in TPM1, another 
mutation-S215L was found in two unrelated individuals suffer-
ing from HCM.
However, the onset of the disease was early and the severity 
was greater in a younger 44-year-old individual compared to 
the other patient, who was 65 years old. The mutation was 
completely absent in DCM patients and controls. Two novel 
mutations in MYH7 gene were identified exclusively in the 
44-year-old patient and his family members. The thick filament 
mutations, D896N and 1524K in the beta-myosin heavy chain 
were novel. The number of mutations is directly proportional 
to the severity of the disease.
This is the first study in India to find TPM1 gene mutation vis-
à-vis cardio -myopathies.Further bioinformatics, biochemical 
and biophysical studies supported pathogenicity of the muta-
tions.The finding would help in early diagnosis and planning 
treatment strategies for the disease.

Debilitating effect of silicosis
A recent report of the Rajasthan State Human Rights Com-
mission making far-ranging recommendations to check highly 
fatal and debilitating silicosis, has once again drawn attention 
towards the gravity of the situation and the urgent need to take 
measures to prevent it.
Silicosis is a fibrotic lung disorder caused by inhalation, reten-
tion and pulmonary reaction to crystalline silica, as a result of 
exposure during mining, stone crushing and quarrying activi-
ties.
The most common form of silica is quartz. Exceptionally high 
exposure of silica can cause silicosis within a month with a 
significant impairment of lungs within few years. The major 
silicosis prone industries are: stone quarries and crushers; 
quartz mining; foundries; sand blasting; ceramics; gem cutting 
and polishing; slate and pencil; construction; mining; and glass 
manufacturing.
As per the report of Indian Council for Medical Research 
(1999), about 30 lakh workers in India are at a high risk of ex-
posure to silica. Out of these, 17 lakh are in mining/quarrying 
activities, 6.3 lakh in glass and mica industry and 6.7 lakh in 

metals industry. In addition, 53 lakh construction workers are 
also at the risk of silica exposure. This number could be much 
more as detection is low and is often diagnosed and treated for 
tuberculosis which aggravates the situation for the patients.
Rajasthan, Gujarat, Madhya Pradesh, Haryana, Delhi and Kar-
nataka are some of the worst affected States. The potential vic-
tims are poor migrant workers employed as casual labourers 
who suffer or die for lack of specialised treatment.
Way back in 2011, the National Human Rights Commission 
(NHRC) tabled a Special report to Parliament of India on sili-
cosis – first of its kind – and said failure of the government to 
provide health facilities was a violation of human rights while 
suggesting that the government should ensure health care to 
all workers employed at places prone to silica and earmark ad-
equate compensation to the families in the case of death.
The NHRC is of the view that the occupational hazard of sili-
cosis is preventable if the working conditions are property reg-
ulated and proper warning and protective equipments are used. 
Once a worker or any other person is afflicted by silicosis it 
becomes a constitutional obligation on part of the State to take 
appropriate short-term and long-term measures from the point 
of view of providing medical facilities and rehabilitation of the 
victims.
The Commission has prepared a set of recommendations for 
prevention, treatment and rehabilitation of silicosis patients in-
cluding the use of modern technology to prevent the disease, 
regular health check-ups for workers — whether regular, con-
tractual or daily wagers — at places where they are exposed 
to silica and even linking silica treatment with the TB Control 
Programme.
In addition to suggesting legislative protection for silicosis 
patients, the special report had also recommended automatic 
compensation for the victims and social security cover to those 
at risk. Further, it had called for amending legal provisions like 
the Mines Act, Factories Act, Workman’s Compensation Act 
and the ESI Act to bring under their purview those at risk of 
silicosis and stricter implementation of the existing laws.
However, there has been very little implementation of these 
recommendations as well as the existing laws, both at the Cen-
tre and the State level, putting lakhs of workers employed in 
these hazardous jobs at risk.

Genetic profiling of Indian Mackerel 
The Indian Mackerel, which fish lovers across the country rel-
ish, shares the same genetic profile except those caught from 
Andaman waters, has been found. 
The fishes collected from Andaman waters were found to be 
genetically distinctive from those caught from the Indian main-
land. However, there was little genetic differentiation between 
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the fish caught from across India. These were some of the re-
sults of one of the biggest studies on an Indian fish species for 
genetic stock identification.
The study formed part of the Bay of Bengal Large Marine 
Ecosystem (BOBLME) Project, supported by the Food and 
Agriculture Organization. Besides other things, the National 
Bureau of Fish Genetic Research (NBFGR)have developed 
fourteen microsatellite loci. The genetic analysis was carried 
out on these samples using the microsatellite primers.
The Indian Mackerel, Rastrelligerkanagurta  is an important 
food fish commonly consumed in South and Southeast Asian 
countries. Though the trans-boundary species is harvested by 
different nations, its population genetics is relatively unknown 

to the scientific world.
Of the 3,100 samples collected from across the eight countries, 
nearly 800 were from India. The Indian samples were collected 
from Mumbai, Mangalore, Calicut, Kochi, Tuticorin, Nagapa-
tnam, Kakinada, Paradeep and Port Blair.Molecular identity of 
all three species of mackerels; Rastrelligerkanagurta, Rastrel-
ligerfaugni and Rastrelligerbrachysoma distributed along In-
dian waters were also evaluated using DNA barcodes.
The preliminary data analysis revealed that the population of 
the species was in random mating; overall, a low genetic differ-
entiation existed among the mackerel populations distributed 
along the Indian mainland.
The assessment of genetic variability of a fish species is im-
portant for the management of its wild genetic resources. 
Most species are composed of populations, also called genetic 
stocks, between which limited gene flow occurs. These popula-
tions maintain their genetic makeup or characteristics distinct 
from other populations of the same species due to genetic vari-
ation within the species.
The genetic profiling of the species is essential to assess the 
stock, evolve fisheries management methods including the 

preservation of genetic diversity and sustainability of the re-
gional fisheries.The fish is commonly found in warm shallow 
waters along the coasts of the Indian and West Pacific oceans, 
and their surrounding seas. It contributed an average 8.8 per 
cent of the total marine fish production in the country. As per 
the available dataIts average annual catch was estimated to be 
0.27 million tonnes.

Improving management of causes of blind-
ness
New technology can improve the treatment of the leading 
causes of blindness. Optical coherence tomography angiogra-
phy could largely replace current dye-based angiography for 
these diseases.

Chikungunya vaccine shows promise
An experimental chikungunya vaccine to induce neutralising 
immune responses to kill the viruses once they enter the body 
has shown promise in mice.
Mice vaccinated with the vaccine were “partially protected” 
even when they were infected with a high dose of chikungu-
nya virus. In nature, the viral load will be much lower when it 
is transmitted by a mosquito. In all probability, the protective 
effect of the vaccine may be “sufficient to protect against a 
mosquito derived infection.”
The prophylactic ability of the vaccine can be enhanced if it 
is used with an appropriate adjuvant (a compound that can in-
crease the immune response). Currently, no vaccine is com-
mercially available against chikungunya. The results were pub-
lished a few days ago in the journal PLOS Neglected Diseases .
The chikungunya virus (CHIKV) is transmitted by Aedes mos-
quitoes and causes an infection in humans known as chikungu-
nya fever. The disease causes fever and severe joint pain; the 
joint pain can last for a few months and in some cases for up 
to several years. India is one of the worst affected countries.
The chikungunya virus has two surface proteins — E1 and E2. 
While E1 is a fusion protein, E2 very likely plays a role in 
binding the virus with receptors seen on human cells. The E2 
has three domains — A, B, and C. Of the three, the domain C 
is not accessible to antibodies and of little use in vaccine de-
velopment. To produce a protein vaccine, researchers at Paul-
Ehrlich-Institut, Langen, Germany, selected different areas in 
domain A and B and stitched them together.
After producing them in E. coli and purifying them, mice were 
immunised with these protein fragments. Their ability to pro-
duce neutralising antibodies in mice was studied post injection. 
Of the many protein fragments studied, the sAB+ proved to 
be the most efficient in producing neutralising antibodies. The 
researchers also generated a recombinant Modified Vaccinia 
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Ankara (MVA) using the sAB+ construct.
The MVA is a vector that is used to carry the molecule of in-
terest (which in this case is a protein) into the body of mice/
humans. The MVA vectors were used in the AIDS vaccine 
trail carried out at the Chennai-based National Institute for Re-
search in Tuberculosis.
Besides the recombinant protein sAB+ vaccine, two differ-
ent vaccine combinations were tested — MVA-CHIKV-sAB+ 
and/or recombinant protein sAB+. The mice were then infected 
with the wild-type chikungunya virus two weeks after the final 
dose of the vaccine.
The recombinant protein vaccine showed greater reactivation 
compared with the recombinant MVA vaccine. Not surprising-
ly, vaccination using the recombinant protein vaccine “mark-
edly reduced” the viral load after the mice were infected with 
chikungunya virus.
Since the mice were infected with a very high dose of chikun-
gunya virus, the protective effect of the recombinant protein 
vaccine may be sufficient to protect against a mosquito derived 
infection. The recombinant MVA vaccine did not show any sig-
nificant protection when used alone or in combination with the 
recombinant protein. 

India flooded with unsafe fixed dose combi-
nation drugs
Millions of unapproved formulations and products of fixed 
dose combinations (FDCs) available in India in three therapeu-
tic areas — analgesia, anxiety/depression and psychosis — are 
unsafe and at times dangerous or even lethal, as in the case of 
anti-psychotic. In contrast, 98 per cent of metformin FDCs to 
treat diabetes has been approved by the Central Drugs Standard 
Control Organisation (CDSCO).
Approval by CDSCO has been made mandatory for FDCs 
since 1961. Several amendments to the rules, particularly the 
last one in 2002, have only made it explicitly clear. Yet, the 
proportion of unapproved FDC formulations did “not decrease 
overall” after May 2002.
A fixed dose combination is one that contains two or more 
drugs combined in a fixed ratio of doses and available in a sin-
gle dosage form.
“Multiple formulations [in the four therapeutic areas studied], 
most without CDSCO approval [for efficacy and safety], in-
cluded drugs banned, restricted, or never approved interna-
tionally owing to adverse effects,” notes a paper published 
last week in the journal PLOS Medicine . Over 12 per cent 
of nonsteroidal anti-inflammatory drugs (NSAID) FDCs sales 
volume contain drugs that have either been “withdrawn” from 
the market or have had their “use restricted.”
Also, many NSAID FDCs available in India contain muscle 

relaxants and enzymes that have been approved as a single dos-
age form in the U.S. and UK but never as a fixed dose combi-
nation.
“Most of the FDC formulations available in India [in the four 
therapeutic areas studied] were unavailable in either UK or the 
U.S.” the authors note.
The study by Patricia McGettigan from the London School 
of Medicine and Dentistry, London and others also found that 
even in the case of approved formulations and products, “nu-
merous” FDCs were marketed “before the CDSCO approval 
date.” Worse, since 2001, the CDSCO has approved some new 
drugs even “without clinical data” for efficacy and safety. And 
the grounds on which approval has been granted are not pub-
lished.
With pharmacovigilance being at a nascent stage and report-
ing of adverse events being low, the absence of information 
on adverse effects of even approved FDCs, therefore, does not 
mean they are safe.
“Unapproved formulations should be banned immediately, pri-
oritising those withdrawn/banned internationally,” the authors 
recommend.
This is the first time an empiric study of FDCs available in 
India has been undertaken.
The researchers found that over 73 per cent of the 124 NSAIDs 
(analgesia) FDC formulations marketed in India were unap-
proved. The unapproved FDC formulations to treat depression/
anxiety were 81 per cent and 70 per cent in the case of anti-
psychotics. Contrastingly, only 20 per cent of the 25 metformin 
formulations for diabetes sold were unapproved.
The multiple unapproved FDC formulations have, in turn, 
given rise to hundreds of unapproved FDC branded products. 
Forty-three per cent of 2,739 NSAIDs products, 76 per cent of 
301 antidepressanats/benzodiaze
-pines products and 78 per cent of 211 anti-psychotics products 
and only 2 per cent of 536 metformin products available in the 
market were unapproved by CDSCO.
What makes some fixed dose combinations unsafe and even 
dangerous is when multiple drugs from the same therapeutic 
group are combined or when centrally acting drugs are clubbed 
together. If the former compounds the risk of adverse effects, 
the latter makes it difficult to undertake separate dose adjust-
ments of the drugs that are combined.
The huge availability of unapproved FDC formulations was 
reflected in the proportion of sales volume and sales value in 
2011-2012. Though the sales volume of unapproved NSAID 
formulations was only 28 per cent, the sale value was as high 
as 61 per cent. In the case of unapproved antidepressanats/ben-
zodiazepines formulations, the sales volume of 69 per cent led 
to a sales value of 57 per cent. It was 43 per cent sales volume 
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and 6 per cent sales value in the case of anti-psychotic formula-
tions.
Despite the sale volume of unapproved metformin formu-
lations being a meagre 4 per cent, the sales value was at an 
alarming 99.7 per cent.

Tracking Ebola virus genomes with ultra-
small device
When poor countries, with limited infrastructure, experience 
disease outbreaks – as happened with Ebola in West Africa – a 
device about the size of a small chocolate bar could offer a way 
to sequence the genomes of viruses and other pathogens right 
in those countries.
The device, MinION, has been developed by Oxford Nanopore 
Technologies, a U.K. based company, and utilises a proprietary 
method for doing the sequencing.
During a talk at the Molecular Virology Meeting that took place 
in Thiruvananthapuram recently, Thomas Hoenen, a postdoc-
toral researcher with the Laboratory of Virology at NIAD, in 
the U.S., gave a quick glimpse of using the device to sequence 
Ebola virus genomes in Liberia, one of the West African coun-
tries badly hit by the current outbreak.
Such genome sequence information was “very important” for 
a number of reasons, he pointed out. Molecular diagnostic 
techniques used nowadays relied on detecting telltale genetic 
signatures of the virus. So it was necessary to check whether 
those genetic markers continued to hold good. Moreover, some 
Ebola therapeutics currently being tested were aimed at coun-
teracting specific viral genes.
Besides, getting the viral genome sequences “teaches us a lot 
of virus evolution during this outbreak, which is really unprec-
edented in its length,” he said.
However, there were only limited genome sequences available 
from the current Ebola outbreak. A major reason for this was 
that it was “extremely politically and logistically challenging” 
to bring patient samples out of the affected countries to labora-
tories where the virus could be sequenced.
“So we decided to try the other way round.” But the challenges 
involved in bringing available sequencing machine into Ebola-
affected countries and getting them working there were formi-
dable, remarked Dr. Hoenen.
“More or less by coincidence, when we were looking on the 
Internet [for] what else is out there, we stumbled upon this 
very new technology,” which is not yet commercially avail-
able. MinION is “an incredibly small device” and also very 
simple to use. The device, along with all the chemicals and 
materials needed for it, “can easily be brought into a country 
by a single person just using checked luggage on a commercial 
airplane,” he said.

Earlier this year, he took the MinION, along with its necessary 
paraphernalia, to Monrovia, the capital of Liberia. “I then spent 
about two and a half week testing this technology,” sequencing 
viruses found in 15 samples taken from patients.
As a paper about the viruses sequenced there is being prepared 
for publication in a journal, Dr. Hoenen gave few details about 
what he found. “The bottom line is that this technology works 
extremely well, even in the very primitive conditions that we 
had in Liberia,” he noted.
A key motivation for field testing MinION was to have a tech-
nology that can be very rapidly taken into countries affected by 
future disease outbreaks, Dr. Hoenen later told me.

Repurposed antibiotic shows promise
By tweaking the antibiotic spectinomycin, researchers have 
successfully boosted its effectiveness against six drug-resistant 
bacteria that cause common respiratory and sexually transmit-
ted diseases (STDs). The antibiotic spectinomycin was origi-
nally developed to treat gonorrhoea.
The tweaked drug, tested in vivo and on mice, produced excel-
lent results. Once clinical testing is completed, the repurposed 
antibiotic can prove to be a boon to public health. The results 
are published today (May 21) in the journal Science Transla-
tional Medicine .

In its old form, the antibiotic is very safe for use but it lacks the 
necessary antibacterial activity against many bacterial patho-
gens. As a result, in the U.S., spectinomycin has not been used 
to treat gonorrhoea since 2005.
While more and more pathogens are showing greater resistance 
against drugs, the pipelines for new drugs are far from keeping 
up with them. Repurposing old drugs against these pathogens 
is therefore very encouraging.
The lead author David F. Bruhn from the St. Jude’s Children’s 
Research Hospital, Tennessee and others modelled the spec-
tinomycin’s binding site in the bacterial ribosome and later 
tweaked the drug’s structure so it could bind to the ribosomes 
of a variety of bacteria. By substituting a benzyl molecule, they 
created six compounds that form a new class of antibiotics that 
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they called aminomethylspectinomycins.
These were found to be effective against common respiratory 
tract pathogens — Streptococcus pneumoniae, Haemophilus-
influenzae, Legionella pneumophila , and Moraxella catarrha-
lis — as well as the sexually transmitted bacteria — Neisseria 
gonorrhoeae and Chlamydia trachomatis .
The work “moved the antibacterial activity of the series into a 
therapeutic range for these agents while also improving phar-
macokinetic properties,” they write.
The repurposed antibiotic proved more effective as a result of 
greater accumulation of the active compound within the bac-
teria. This was achieved by successfully blocking the efflux 
pump that removes the active compound from a cell.
In addition to better activity, the repurposed antibiotic had in-
creased chemical stability and pharmacokinetics and had in-
creased half-life. As a request, a lower dose of the tweaked 
antibiotic was found to be effective in clearing gonorrhoea.
In the case of S. pneumoniae , a predominant cause of child-
hood upper respiratory tract infection, the tweaked antibiotic 
proved to be highly efficacious and capable of clearing the 
pathogens even when lower doses were used.

TB: India study confirms Xpert diagnostic 
test’s superiority
For the first time in India, the superiority of Xpert MTB/RIF 
over smear microscopy for bacteriological confirmation of pul-
monary TB and in diagnosing MDR-TB (Multi Drug Resistant-
TB) patients before initiating any treatment has been proved in 
a large-scale study undertaken in 2012-2013.
Encouraging results
The latest study, the largest in the world, found that using 
Xpert molecular test as an initial diagnostic test for TB in pub-
lic health facilities “increased the rate of TB case notification 
by 16 per cent and of bacteriologically confirmed TB by 39 
per cent.” Also, the rifampicin-resistant TB case notification 
increased by “fivefold,” notes a paper published recently in the 
journal PLOS ONE . Dr. K.S. Sachdeva, Additional Deputy 
Director General of the Central TB Division, New Delhi is the 
first author.
The study was undertaken in 18 TB programme units — eight 
in rural areas (3.9 million population), six in the urban areas 
(3.4 million population) and four in tribal and hilly areas that 
are difficult to reach (1.5 million population). The study was 
implemented in two phases — baseline and intervention. The 
baseline phase used smear microscopy to diagnose TB in over 
10,500 presumptive pulmonary TB patients; the intervention 
phase used Xpert diagnostic testing on over 70,500 presump-
tive pulmonary TB patients.
Unlike smear microscopy, Xpert has excellent sensitivity and 

specificity to TB and can return results in less than two hours. 
Besides diagnosing TB, Xpert can tell if a subject has rifampic-
in drug resistance.

Strongly indicative
The results strongly suggest that Xpert can substitute smear 
microscopy as an initial diagnostic test to diagnose more num-
ber of TB cases and also for diagnosing rifampicin resistance. 
The fivefold increase in identifying rifampicin resistant cases 
became possible only because Xpert was used for testing drug 
resistance in all presumptive TB patients. Conventionally, drug 
susceptibility testing is offered rather selectively to patients 
who have already been diagnosed as suffering from TB and 
who run a high risk of having drug resistance.
Also, almost one-third of rifampicin resistant TB cases were 
detected by using Xpert in treatment naïve cases. In India, 
the prevalence of rifampicin resistance in new TB cases is 
estimated to be around three per cent. Generally, drug resist-
ance comes up in those who have been irregular in taking TB 
medicines or in those who have stopped medication midway 
through the treatment.
“This finding demonstrates the potential impact of extending 
universal DST [drug susceptibility testing] to all presumptive 
TB cases under routine programme conditions in improving 
case finding of TB as well as rifampicin-resistant TB, particu-
larly in areas where drug-resistance in treatment naïve cases 
is of substantial concern,” the authors state. The observations 
may be useful in guiding the decisions on scale-up of universal 
DST in the country.
The study has another important implication. Regardless of 
prior treatment history, treatment for MDR-TB can be initiated 
immediately in those patients who are found to be rifampicin 
resistant through Xpert diagnostic testing, they note.
As per the WHO guidelines, there is no need for a repeat drug 
susceptibility testing for MDR-TB in the previously treated TB 
patients.
Change in guidelines
In the case of those who have never been on anti-TB treat-
ment earlier, the researchers say that there is a “strong case” 
for initiating second-line treatment for TB when Xpert result is 
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positive for rifampicin resistance. Though the WHO guideline 
requires a parallel confirmatory testing for drug susceptibility 
using liquid culture for new cases, the question is whether it 
should be done away with based on the latest study results
The current WHO guideline for a confirmatory drug testing is 
based on a positive predictive value of 60-65 per cent. But for 
the first time, this study has had a high positive predictive value 
of 91.3 per cent for new cases (treatment naïve cases). It is now 
for the RNTCP to decide whether more research is required be-
fore doing away with the need for a confirmatory susceptibility 
testing in new cases or to issue fresh guidelines based on the 
results of this study.

Tracing the bone and the marrow through the 
fruitfly
Bones are not solid rods, they are tubes. And within their hol-
low is the marrow, the very seed bed of our daily life. It is from 
the marrow that we obtain our lifeline, our blood. Hippocrates 
of ancient Greece talked about marrow as a nutrient. Shake-
speare in Macbeth shouts: “Avaunt! And quit my sight! Thy 
bone is marrowless. Thy blood is cold”. And the contemporary 
scientist M Tavassoli says: “for centuries, poets, healers and 
philosophers saw and described the close link between blood 
and life. Not so the marrow. Its role as the seed bed of blood lay 
hidden, like a seed in the soil”.
In his eminently readable review: “The origins of bone marrow 
as the seed bed of our blood”, Dr Barry Cooper of Texas On-
cology (Proc. Baylor Univ Med. Center 2011: 24(2) 115-118), 
free on the web, from where I have taken the above two quotes) 
describes the work of Drs. F. Neumann, G. Bizzozero and W. 
Osler (all of 19{+t}{+h}century in Europe), which made us 
understand that it is from the marrow that we get our red blood 
cells (erythroids), white blood cells lymphocytes (adaptive 
immunity) and myelocytes (innate immunity, blood clotting) 
and others so essential for everybody’s life, after we are born 
(post–embryonic). And it is the marrow cells that also have the 
stemness, out of which other cells as those for muscles, nerves 
and so on can be generated. The marrow is not just a nourisher, 
it is also the source for the generation of cells needed for other 
tissues and organs.
And interestingly, as Tavassoli noted, while the marrow is the 
nutrient source of the bone, the bone in its turn provides the 
environment essential for the marrow; each needs the other, the 
niche and the factory that keeps on producing cells all the time.
All this is well for animals with bones. What about the boneless 
invertebrates? They too need their life-fluids for metabolism, 
growth, immunity and waste disposal. Evolution dictates that 
there must be not just a proximate source of blood generation 
(call it hematopoiesis in technical lingo) but an ultimate origin 

going back in history. What are the ancestors or precursors of 
the marrow; of the bone; the niche and the factory?
Primordial cells were simple and single cell organisms. Uptake 
of nutrients and disposal of waste were simple processes across 
the membrane. But when they evolved into multicellular organ-
isms with primitive body parts, transport between and across 
cells required some form of a body fluid. Such a fluid should 
not only transport stuff but also have components that can re-
pair damaged cells and even generate new cells and new body 
parts. In other words, they would have to have “stemness”— a 
primary source from where other types of cells can be gener-
ated — the factory” mentioned above. As evolution proceeded, 
complexity increased but the fundamentals were set in place.
When one wants to study such a “primitive” yet “sophisticated 
“ organism, one goes for an easily cultivable, mutable and easy 
to work with invertebrate. And the development biologist’s fa-
vourite has been the fruit flies (yes the same tiny dark one that 
buzzes around the bananas in the fruit-seller’s cart).
Enough is known about its metabolism, genetics and cell biol-
ogy, and it is easily mutable and manipulated. And it has body 
parts and body fluids, so that the “origin” and development of 
its “marrow” and “blood” can be studied with some ease. It 
was with this idea that Dr. LolitikaMandal (of IISER Mohali) 
started her work about a decade ago. Her question was “would 
these niches and cell producing factories in the fruit fly, cor-
respond to the animal bone and marrow and do these marrow-
like cells possesstemness? To put it somewhat dramatically, 
where is the marrow and what is the blood in the fruit fly? Or, 
“does our blood trace its ancestry to the fly”?
Conventional wisdom until then was that such hematopoiesis 
in the fly was confined to the embryonic stage, and once the 
larval stage goes on to the pupa, this life fluid-producing organ 
ruptures (breaks down) and releases the cells from there for 
circulation. The belief was also that the adult fly has no organ 
for making such blood like cells any longer. In other words, it 
was a one-time birthday gift for the baby fly to make do with 
for the rest of its life.
The mother in Lolitika perhaps felt that no mother can leave 
her daughter in such dire straits, and began looking for organs 
and tissues in the adult fly where such hematopoiesis might 
happen. Her husband, SudipMandal, gallantly joined her in this 
parental quest.
Landmark paper
And in a landmark paper that has just been published in the 
journal Developmental Cell (Vol 33, May 26, 2015, pp l-11), 
they show that hematopoiesis in the fly does not stop at the pu-
pal stage but continues in the adult fly, and the “niche” (equiva-
lent of the bone if you will) are some clusters on the upper side 
of the fly abdomen. It is here that the equivalent of blood cells 
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is generated and contributes to immunity as well. It is these 
hubs in the abdomen that are the precursors of the vertebrate 
bone marrow, conclude the Mandals with parental pride.

Special fats essential for brain growth
Mutations in the protein Mfsd2a cause impaired brain devel-
opment. Mfsd2a is the transporter for a special type of fat 
called LPC — composed of essential fatty acids like omega-3. 

Drug thwarts passage of HBV in pregnancy
The drug telbivudine prevents perinatal transmission of hepa-
titis B virus, says a study. HBV, which has infected nearly two 
billion people worldwide, is a major cause of liver disease.

Breakthrough in treating leucoderma
In a first, a medication for treating rheumatoid arthritis has 
restored skin colour in a patient suffering from vitiligo. The 
results of the study were published on June 24 in the journal 
JAMA Dermatology .

Leucoderma is a condition that causes skin to lose its pigmen-
tation or colour. As a result, people with vitiligo have white 
patches on the skin. In an advanced stage, most of the body 
skin can lose its pigmentation.
Current treatments, such as steroid creams and light therapy, 
fall short as they are “not reliably effective in reversing the 
disease.” Researchers from Yale University used an existing 
FDA-approved medication for rheumatoid arthritis called to-
facitinib citrate to successfully treat a patient suffering from 
vitiligo.
Dr. Brett A. King, assistant professor of dermatology at Yale 
University School of Medicine and Brittany Craiglow, the 
two authors of the paper, administered tofacitinib citrate to a 
53-year-old patient with prominent white spots covering her 
face, hands, and body.
Quick result
According to a Yale School of Medicine press release, within 
two months of treatment, the patient experienced partial repig-
mentation on her face, arms, and hands. And after five months 

of treatment, the white spots on her face and hands had com-
pletely disappeared. The drug caused no adverse side effects in 
the patient.
“It’s a first, and it could revolutionize treatment of an awful 
disease,” Dr. King was quoted as saying.. “This may be a huge 
step forward in the treatment of patients with this condition.” 
He intends to carry out clinical trials to test the drug’s efficacy 
in treating people with vitiligo.
The inspiration
What inspired the researchers to use the drug was its magical 
power in treating hair loss in a patient suffering from alopecia 
universalis condition. People with this condition tend to rapid-
ly lose all hair on the body, including eyebrows and eyelashes.
The 25-year-old patient who had psoriasis was referred to Dr. 
King for psoriasis treatment. Since tofacitinib citrate had been 
used successfully for treating psoriasis in humans and had also 
reversed alopecia areata in mice, Dr. King used the drug on the 
patient.
After two months of treatment, some improvement was seen in 
his psoriasis condition and hair growth was seen on his scalp 
and face. His scalp hair had completely regrown and “clearly 
visible eyebrows, eyelashes, and facial hair, as well as armpit 
hair were seen” at the end of the fifth month. By end of the 
eighth month the patient had “full regrowth” of hair. The re-
sults of the work were published in June 2014 in the Journal of 
Investigative Dermatology .
“Tofacitinib appears to spur hair regrowth in a patient with alo-
pecia universalis by turning off the immune system attack on 
hair follicles that is prompted by the disease,” Dr. King had 
said in a release last year. “The drug helps in some, but not 
all, cases of psoriasis, and was mildly effective in this patient’s 
case.”

Robot controlled by thoughts and brain sig-
nals developed
A robot that can be controlled with your thoughts and brain 
signals has been developed, says new research. The robot is de-
veloped by researchers at the Swiss Federal Institute of Tech-
nology (EPFL), Switzerland.
The robot can be controlled remotely through brain signals and 
can perform various tasks. The team of researchers, headed by 
Professor Jose del R. Millain, particularly had disabled people 
in mind while working on the concept to restore a sense of 
independence to the disabled.
Nine disabled people and 10 healthy people in Italy, Germany 
and Switzerland took part in the task of piloting a robot with 
their thoughts. For several weeks, each of the subjects put on 
an electrode-studded hat capable of analysing their brain sig-
nals. They then instructed the robot to move, transmitting their 
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instructions in real time via internet from their home country. By virtue of its video camera, screen and wheels, the robot, located 
in an EPFL laboratory in Switzerland, was able to film as it moved while displaying the face of the remote pilot via Skype.
The person at the controls, as if moving in place of the robot, was able to interact with whoever the robot crossed paths with. 
“Each of the nine subjects with disabilities managed to remotely control the robot with ease after less than 10 days of training,” 
said Millain. The brain-machine interface developed by the researchers goes even further. The robot is able to avoid obstacles by 
itself, even when it is not told to. To avoid getting overly tired, the pilot can also take a break from giving indications. If it doesn’t 
receive more indications, the robot will continue on the indicated path until it receives the order to stop. The tests revealed no 
difference in piloting ability between healthy and disabled subjects.
In the second part of the tests, the disabled people with residual mobility were asked to pilot the robot with the movements they 
were still capable of doing, for example by simply pressing the side of their head on buttons placed nearby. They piloted the robot 
just as if they were uniquely using their thoughts. “Will robots soon become a fact of daily life for people suffering from a dis-
ability? Too soon to say,” Milan said. “For this to happen, insurance companies will have to help finance these technologies,” he 
added. The findings were published in a special edition of Proceedings of the IEEE. — IANS
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Forget passwords, it’s question 
time(Computer and IT)
Remembering passwords across various utilities is a challenge 
that many face. There are security breaches that happen in 
password-driven systems of entry as well. Now, a system de-
veloped by a collaboration of researchers provides a welcome 
relief.
Based on the user’s social activity through the day, questions 
are asked to which only the user and the system know the an-
swers and these form the substitute for password-driven access 
to the utilities. The study, supported by Complex Network Re-
search Group, IIT Kharagpur, has also tested this on 70 users 
and found a good rate of success. While storing and remember-
ing different passwords for all the applications one uses can 
turn out to be difficult, using the same password across utilities 
can simplify the task but would end up endangering security.
To get around this problem researchers from IIT Kharagpur, 
University of Texas, Austin, and University of Illinois, Urbana-
Champaign, have developed an end-to-end system, ActivPass, 
which will determine whether the user is granted entry or not 
based on the answers posed by the system. For instance a smart 
phone may ask its user, “From whom did you receive an SMS 
this morning?”
The users can set the number of questions they need to be 
asked. Questions from infrequent activities, being more memo-
rable than the routine ones, were used for this purpose.
The same system can be attached to a PC also, by either link-
ing it to a social media account or, alternatively, making the 
browser capture several activities that the user does everyday.
A majority of the users did not mind the device storing infor-
mation about their activities as they felt that social media such 
as Facebook and Twitter and even Gmail do that anyway.
“The greatest challenge was running and testing it and refining 
it on real people — understanding what features people tend to 
remember. People can remember very well if a little hint is giv-
en and this hint must not make it obvious for others to guess,” 
says DrNiloyGanguly of IIT, Kharagpur, an author of the paper 
on this study which was published in the conference ACM SIG 
– Computer-Human Interface, this year. The system achieved a 
success rate of 95 per cent in authenticating genuine users and 
compromised in 5.5 per cent of the cases by authenticating im-
posters. So, while it is not yet ready to be used commercially, it 
has proved that it is worth developing further.

India, a victim of e-waste crime(Computer 
and IT)
Much of the 40 million tonnes of electronic waste produced 
around the world — old smartphones, TVs, laptops and obso-
lete kitchen appliances — finds its way illegally to Asia and 
Africa every year, says a report by the United Nations Environ-
ment Programme (UNEP).

Close to 90 per cent of the world’s electronic waste — worth 
nearly $19 billion — is illegally traded or dumped each year, 
to destinations half way across the world. While the European 
Union the U.S. and Japan are the primary origins of e-waste 
shipments, China, India, Malaysia and Pakistan are the main 
destinations, says the report. In Africa, Ghana and Nigeria are 
the biggest recipients of e-waste.
Destination India
Illegal trade is driven by the relatively low costs of shipment 
and the high costs of treatment in the developed countries. 
Quoting an U.S. Environmental Protection Agency study, the 
UNEP report says that exporting e-waste to Asia worked out 
10 times cheaper than processing it in within these countries.
The Indian subcontinent has turned into an important destina-
tion for European waste. This goes beyond e-waste to include 
household waste, metals, textiles and tires — which are ex-
ported to India and Pakistan, says the report “Waste Crimes, 
Waste Risks: Gaps and Challenges in the Waste Sector.”
“There is a significant trade in compressors to Pakistan. These 
should be depolluted prior to export, but waste operators seek-
ing to avoid expense often omit this step,” the report notes.
‘Toxic time bomb’
The vast majority of illegal e-waste ends up in landfills, in-
cinerators, and in ill-equipped recycling facilities. “The waste 
is dumped in areas where local residents and workers disas-
semble the units and collect whatever is of value... What is not 
reusable is simply dumped as waste, creating immense prob-
lems and leading to what has been described as a ‘toxic time 
bomb’.”
While Europe and North America are by far the largest produc-
ers of e-waste, Asia’s cities are fast catching up as consumers 

COMPUTER & IT
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of electronic goods and as generators of e-waste. In China, for 
instance, 73.9 million computers, 0.25 billion mobile phones, 
and 56.6 million televisions were sold in 2011, the report says. 
Forecasts say that in just two years, the total quantum of e-
waste generated around the world will be 50 million tonnes.

Seismic network’s efficacy proved during 
Nepal earthquake(Computer and IT)
The April 25 Nepal earthquake, the first major temblor after 
the establishment of the Indian Seismic and GNSS Network 
(ISGN) in 2013, proved the effectiveness of the system, that 
provides real-time data to 100 standalone seismic stations 
spanning across the country.
ISGN seeks to enhance the capability in monitoring seismic 
activity in India, besides providing high quality data for re-
searchers.
The Hyderabad-based Indian National Centre for Ocean Infor-
mation Services (INCOIS), the nodal agency for implementing 
the project, is partnering with Indian Meteorological Depart-
ment, National Geophysical Research Institute, Institute of 
Seismological Research, Snow and Avalanche Study Establish-
ment and several other national institutions, including IITs and 
universities.
According to Dr. T. Srinivasa Kumar, in-charge of the Indian 
Tsunami Early Warning Centre at INCOIS, the 7.9 magnitude 
Nepal earthquake provided an “undesired” testing ground for 
the performance of the network. “It provided an opportunity to 
see how this entire system is working”, he added, while point-
ing out that this was largest earthquake after the network was 
inaugurated on November 21, 2013.
Although an earthquake of more than 6 magnitude occurred 
in the Bay of Bengal last year, this was the most devastating 
temblor in recent times in the region, he added.
All the seismic and GNSS stations are linked through VSAT 
while INCOIS and IMD with state-of-the-art data centres serve 
as Satellite Hub Stations. In view of the critical nature of the 
data, the communication network has been linked with two 
satellites for redundancy. While half the number of stations is 
connected through GSAT-12 to a nine-metre Hub set up at IN-
COIS, the remaining stations are connected through INSAT-3A 
to another nine-metre Hub at IMD. 
He said both INCOIS and IMD act as mirror centres to each 
other by ensuring complete availability of the data as the en-
tire computational infrastructure including hardware, operating 
systems, application software, processing and archival soft-
ware and also monitoring programmes have been installed at 
both the places.
While the users earlier had to visit certain specific institutions 
to download data once in six months or so, the ISGN network 

now has come in handy for researchers as well as operational 
monitoring for INCOIS and IMD. All the real-time data re-
ceived from various stations is archived at INCOIS and IMD 
and made available through the website www.isgn.gov.in.
The communication and computational infrastructure is capa-
ble of catering to up to 500 standalone seismic/GNSS stations 
and plans are on to achieve the same in the next few years, he 
says.

Upgraded detector to study gravitational 
waves(Computer and IT)
Last year, there was much excitement as scientists at the BI-
CEP2 telescope at the South Pole claimed to have gathered 
evidence of gravitational waves that were released shortly after 
the Big Bang.

However, it was later shown that intergalactic dust had led 
them astray in their observations, and they had not detected 
gravitational waves at all.
Field open
This leaves the field open for experimental groups to search 
for first direct evidence of gravitational waves. The experi-
ments are very challenging, given the fact that these waves are 
very faint and extremely difficult to detect; many groups are 
involved in this endeavour. One of these is the Laser Interfer-
ometer Gravitational-wave Observatory (LIGO), designed and 
operated by Caltech and MIT.
This detector recently underwent upgradation which would 
make it ten times more sensitive, which, in turn, would provide 
a 1000-fold increase in the number of astrophysical candidates 
for gravitational wave signals. This upgraded detector was of-
ficially dedicated in a ceremony held on May 19.
“We’ve spent the past seven years putting together the most 
sensitive gravitational-wave detector ever built… we are look-
ing forward to our first science run with Advanced LIGO be-
ginning later in 2015. This is a very exciting time for the field,” 
Caltech’s David H. Reitze, executive director of the LIGO Pro-
ject, noted in a press release.
Violent events
As early as 1916, Einstein predicted gravitational waves as a 
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consequence of his general theory of relativity. Gravitational 
waves are ripples in the fabric of space-time produced by vio-
lent events such as the collision of two black holes or by cores 
of supernova explosions. They are produced by accelerating 
masses, just the same as accelerating charged particles produce 
radio waves (e.g. electrons in antennas). Among other things, 
studying gravitational waves can tell us more about the nature 
of gravity.
In fact, the waves have not been directly detected so far, but 
indirect evidence that they exist comes from 1974 discovery of 
the Hulse-Taylor binary pulsar whose period of orbit decreases 
in a manner exactly predicted by general theory of relativity. 
This system is believed to emit gravitational waves, in accord-
ance with what Einstein had predicted would happen to masses 
moving relatively to each other. Russell Hulse and Joseph Tay-
lor were awarded the Nobel Prize for this discovery in 1993.
The advanced LIGO will also be used to search for gravita-
tional cosmic background.
Gravitational wave detectors receive signals from all direc-
tions. However, to locate the sources of the waves, a network 
of detectors is needed. There is a proposal (LIGO-India) to es-
tablish one such detector in India.

Brain-machine interface to move robotic 
arm(Computer and IT)
Paralysed from neck down after suffering a bullet wound that 
caused a lesion in his spinal cord more than a decade ago, 
34-year-old Erik G. Sorto is today able to move his arm and 
even serve himself a drink just by thinking about it. Thanks to 
a collaboration between Caltech, Keck Medicine of University 
of South California and Roncho Los Amigos National Reha-
bilitation Centre, U.S., Sorto is the first person in the world 
to have a neural prosthetic device implanted in the posterior 
parietal cortex (PPC) which can help him move his arm by im-
agining the movement.
There have been earlier attempts to have neural implants that 
would decode the brain’s impulses and help in moving pros-
thetic limbs, but these have yielded jerky movements unlike 
smooth natural movements that we are used to. For the first 
time, the researchers implanted sensory devices in the PPC, 
which is a region that processes the intention of moving the de-
sired limb, rather than the motor cortex which actually process-
es the movement itself, as others had attempted to do earlier.
From animal studies, the group led by Richard Andersen of 
Caltech had identified that the PPC is the region where the in-
tent for making a movement is processed.
The device, a 96-channel electrode array, was implanted in 
Sorto’s brain in 2013 in the regions of the PPC that control two 
actions — reach and grasp. Recordings were observed for 21 

months and no adverse effects were detected.
For about two years, he trained himself on how to move a ro-
botic arm and a cursor on a computer. He had to imagine a 
movement of the arm to the desired position and thereby learn 
to control the movement. With all that effort, today, he is able 
to perform some tasks with his robotic arm by thinking about 
them.

Though the procedure and device are not yet ready for com-
mercial use, the research, published recently in Science , rep-
resents a huge leap in brain-machine interfaces, especially in 
its demonstration of the role of the PPC. Especially, it holds 
promise for individuals who have suffered paralysis due to 
various causes.

Scanning kidneys becomes easy(Computer 
and IT)
Thanks to software developed by IIT Hyderabad researchers, 
semi-skilled persons can use an ultrasound imaging device to 
perform preliminary diagnosis to classify a kidney as either 
normal or abnormal in terms of stones, cysts, or bacterial in-
fection. When fully functional, the imaging system developed 
by a team led by Prof. P. Rajalakshmi, Department of Electrical 
Engineering, IIT Hyderabad can provide a fillip to healthcare 
in rural and remote areas where lack of trained sonologists has 
become a norm.
Preliminary results have been published recently in the 2014 
IEEE 16th International Conference on e-Health Networking, 
Applications and Services (Healthcom).
Unlike in the case of the sphygmomanometer (blood pressure 
measuring instrument) or ECG, only skilled people can use an 
ultrasound probe to get the desired information. The very ob-
jective of Prof. Rajalakshmi’s work was therefore to turn the 
device into one that can be operated by semi-skilled people.
To do that, a six-second ultrasound video is converted into im-
ages — 15 frames per second. An organ validation algorithm 
developed by the team then checks each frame to see if useful 
information has been acquired. The algorithm was developed 
based on ultrasound videos of kidney collected by sonogra-
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phers. “The system alerts the operator to rescan the organ when 
partial data or useful data is not available,” she said. “We have 
developed a novel organ validation algorithm for kidney but it 
can be expanded to other organs too.”

Once the organ validation is performed, a CAD algorithm does 
a preliminary diagnosis to classify the kidney as normal or ab-
normal. “The length of the kidney, the textural features and first 
and second order statistics are applied to classify a kidney as 
normal or abnormal,” said Prof. Rajalakshmi. The abnormality 
could be a stone, a cyst or bacterial infection. The algorithm 
only classifies the organ as normal or abnormal and does not 
say what the abnormality is.
Though 32 features extracted come under the first and sec-
ond order statistics, the team found kidney classification can 
be based on fewer features. “Our analysis shows that only 10 
features are needed to classify a kidney as normal or not,” she 
said.
The valid images are uploaded to the cloud and information on 
whether the kidney image is normal or not is also tagged along 
with the image.
The good news is that the organ validation algorithm and CAD 
can be integrated with ultrasound machines.

Rat brain cells power a computer(Computer 
and IT)
A rat trained to control a robot is an interesting ‘Pavlovian’ ex-
periment by itself. But, independently-cultured rat brain cells 
aiding a robot navigate through an obstacle seems straight out 
of science fiction.
Having cultured brain cells on a glass plate and kept in steri-
lized conditions, a group of researchers at Indian Institute of 
Science (IISc) demonstrated that this tissue culture can read 
signals from an infra-red enabled robot, process the problem of 
obstacles, and give an appropriate, accurate solution.
The results of the 2.5-year-long experiment were described in 
an award-winning paper presented recently at the 28th Inter-
national Conference on VLSI Design and Embedded Systems.
Scientists — from the Center for Nanoscience and Engineering 

(CeNSE) and Electrical Communications Engineering at IISc 
— took the rat brain cells (hippocampus of just-born rat pups) 
and cultured it on a specialized glass plate that is covered with 
multiple electrodes that can detect the most minute spiking in 
voltages generated by the cells. The cultured cells start to grow 
dendrites — the branched structure of a neuron that is capable 
of transmitting to and fro electrical simulation — and rudimen-
tary communication between them is established.
The cells form a network that shows spontaneous electrical ac-
tivity through tiny voltage spikes.
Interpretation of these spikes is done through an electronics 
platform that can detect as well as send electrical impulses (of 
just 500mV amplitude) to the cultured tissue through the em-
bedded electrodes.
Much like the brain, a coding system is developed to decode 
the spikes. Furthermore, “training” is imparted through in-
structions coded as electrical spikes.
One of the experiments involve an infra-red robot that ‘senses’ 
obstacles. These impulses are fed through the computer to the 
cells, which process the information, and the resulting voltage 
spikes — for commands of front, back, left and right — are 
translated into codes for the robot. Run over 10 minutes, with 
obstacles moved around in random, the robot was able to navi-
gate successfully nearly 98 per cent of the time.
Though still nascent, the “Neuro-electronic hybrid systems” 
experiment allows researchers to develop electronic systems 
that use the learning and processing abilities inherent in brain 
cells. Jude Baby George from CeNSE believes the system has 
the potential to build a computing system with “wetware” — 
a combination of hardware, software and neural functions of 
organic matter — capable of adapting and solving real-world 
problems.

Computer that operates on water droplets 
developed(Computer and IT)
A computer that operates using the unique physics of moving 
water droplets has been developed by an Indian-origin scientist 
and his team.
The computer is nearly a decade in the making, incubated from 
an idea that struck Manu Prakash, an assistant professor of bio-
engineering at Stanford University, when he was a graduate 
student.
The work combines his expertise in manipulating droplet fluid 
dynamics with a fundamental element of computer science — 
an operating clock.
“In this work, we finally demonstrate a synchronous, universal 
droplet logic and control,” Prakash said.
Any operation
The droplet computer can theoretically perform any operation 
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that a conventional electronic computer can crunch, although at significantly slower rates. “We already have digital computers to 
process information. Our goal is not to compete with electronic computers or to operate word processors on this,” Prakash said. 
“Our goal is to build a completely new class of computers that can precisely control and manipulate physical matter.
“Imagine if when you run a set of computations that not only information is processed but physical matter is algorithmically 
manipulated as well. We have just made this possible at the mesoscale,” Prakash said.
Prakash wondered if he could use little droplets as bits of information and utilise the precise movement of those drops to process 
both information and physical materials simultaneously.
Prakash decided to build a rotating magnetic field that could act as clock to synchronise all the droplets. Prakash and his team 
built arrays of tiny iron bars on glass slides that look something like a PacMan maze. They laid a blank glass slide on top and 
sandwiched a layer of oil in between.
Then they carefully injected into the mix individual water droplets that had been infused with tiny magnetic nanoparticles. Next, 
they turned on the magnetic field. Every time the field flips, the polarity of the bars reverses, drawing the magnetised droplets in 
a new, predetermined direction. A camera records the interactions between individual droplets, allowing observation of computa-
tion as it occurs in real time.
How it works
The presence or absence of a droplet represents the 1s and 0s of binary code, and the clock ensures that all the droplets move in 
perfect synchrony, and thus the system can run virtually forever without any errors. Prakash said the most immediate application 
might involve turning the computer into a high-throughput chemistry and biology laboratory.
Instead of running reactions in bulk test tubes, each droplet can carry some chemicals and become its own test tube, and the 
droplet computer offers unprecedented control over these interactions.
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Forage crops which are still popular among 
dairy farmers
Among the forage varieties /hybrids released by the Tamil 
Nadu Agriculture University, Coimbatore varieties like Cumbu 
Napier hybrid CO (CN) 4, Guinea grass CO (GG) 3, Multicut 
fodder sorghum CO (FS) 29 and Lucerne CO 1 are still popular 
among the farmers of Tamil Nadu and neighbouring states.
These varieties have heralded a new era in fodder research and 
development at the National level. The varieties are a boon for 
dairy farmers of Tamil Nadu, Kerala, Andhra Pradesh, Karna-
taka and Maharashtra.

The stem of Cumbu Napier Hybrid grass CO (CN) 4 is ultra-
soft, less fibrous with sugary juice, making it more palatable. 
A white powdery coating on the stem is visible. The tillers are 
numerous and grow faster. It has large leaves, softer and less 
persistent hairs on leaf blades and sheaths and leaf edges are 
not very sharp.
The leaf-stem ratio is higher. As the palatability is very high, 
milch animals such as cattle, sheep and goats relish the fod-
der with least rejection. The variety registered a yield of 382 
tonnes per hectare a year which is 32.9 per cent increased yield 
over the CO 3 variety. A total quantity of 1,07,03,873 stem cut-
tings has been distributed across India spreading over 15 states 
during 2008 to 2014.

The Guinea grass CO (GG) 3 is a clonal selection from Mom-
basa. It has good seedling vigour with profuse tillering. It has 
large and long leaves with high leaf stem ratio. Sheep, goats 
and pigs relish the fodder without rejection. It had registered a 
yield of 320 tonnes per hectare which is 18.5 per cent increased 
green fodder yield over the CO 2 variety.
Sorghum, the foremost important forage crop in India followed 
by Berseem and Lucerne is cultivated mainly in western UP, 
Haryana, Punjab, Rajasthan, Tamil Nadu and Delhi and fulfils 
over two-third of the fodder demand during Kharif season.
This variety, first of its kind in India, was released during 1980 
from the department of forage crops and yields 80-90 tons in 
a year from a hectare. A maximum of 12 harvests can be made 
annually at intervals of 30 days.

Management of potato early blight
Early blight, caused by Alternariasolani, is a very common 

disease of potato and is found in most potato growing areas. 
The disease occurs over a wide range of climatic conditions 
and depends in a large part on the frequency of foliage wetting 
from rainfall, fog, dew, or irrigation, on the nutritional status 
of foliage and cultivar susceptibility. Yield losses up to 79 per 
cent from early blight damage have been reported from India.
Foliar symptoms of early blight first appear as small, irregular 
to circular dark brown spots on the lower (older) leaves. As the 
spots enlarge, they become restricted by leaf veins and take 
on an angular shape. Early in the growing season, lesions on 
young, fully expanded succulent leaves may be larger up to 
half an inch in diameter and may, due to their size, be confused 
with late blight lesions.
Extensive chlorosis of infected foliage develops over time. By 
the end of the growing season, the upper leaves of infected po-
tato plants may be peppered with numerous small early blight 
lesions and subsequently lesions may coalesce to cover a large 
area of the leaf. Severely infected leaves eventually wither and 
die. Severe infection of foliage by the early to mid-bulking pe-
riod can result in smaller tubers, yield loss and lower tuber dry 
matter content.
Tuber symptoms of early blight include circular to irregular le-
sions that are slightly sunken and often surrounded by a raised 
purple to dark brown border. These lesions reduce the quality 
and marketability of fresh market tubers.

• Diseased plant parts should be destroyed properly
• Avoid irrigation in cool cloudy weather and time ir-
rigation to allow plants time to dry before nightfall.
• Trichodermaharzianum, T. viride , and Pseudomonas 
fluorescens are effective against the disease.
• Protectant fungicides (e.g. maneb, mancozeb, chloro-
thalonil, and triphenyl tin hydroxide) are also effective.

National Innovation Foundation and ICAR 
join hands
National Innovation Foundation – India (NIF) entered into 
an understanding with the Indian Council of Agricultural Re-
search (ICAR) recently to verify, validate and promote innova-
tions from the agricultural sector.
The agreement was signed by Prof Anil K Gupta, Executive 
Vice Chair, National Innovation Foundation – India and Dr.S. 
Ayyappan, Secretary, DARE and Director General, Indian 
Council of Agricultural Research at New Delhi.
Working areas
NIF, an autonomous body of the Department of Science and 
Technology, Govt of India is engaged in scouting, documenta-
tion, augmenting and adding value to the innovations at the 

AGRICULTURE
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grassroots level whereas ICAR is engaged in conducting re-
search and development in agriculture and allied sectors in a 
number of institutions spread all over the country.
Under the agreement, NIF will share with ICAR, promising 
technologies from its database comprising innovative agricul-
tural machineries, plant protection practices, improved plant 
varieties, farm practices etc., which will be verified and vali-
dated through ICAR’s available R&D facilities. A Joint Imple-
mentation Committee (JIC) chaired by Director General ICAR 
will monitor and steer the activities proposed under the agree-
ment.
Expectation
This collaboration is expected to convert many of the ideas 
and innovations from the grassroots to the value added prod-
ucts and generate wealth for innovators, and value for society. 
These technologies will also generate livelihood options for the 
youth and self- help groups in rural areas.
The ICAR has played a pioneering role in ushering in the Green 
Revolution and subsequent developments in agriculture in In-
dia through its research and technology development that has 
enabled the country to increase the production of foodgrains, 
while NIF’s major contribution from the Honey Bee Network, 
has been able to build up a database of more than 2, 10,000 
technological ideas, innovations and traditional knowledge 
practices (not all unique, not all distinct) from over 575 dis-
tricts of the country.

Camphor-scented leaves found in Western 
Ghats
A new tree species that gives out strong smell of camphor when 
its leaves and stem are crushed has been reported from south-
ern Western Ghats.

The species, which is endemic to the Ghats region of Kerala, 
was named as Cinnamomumagasthyamalayanum after the type 
locality, Agasthyamala hills, from where it was reported. The 
find attains significance as this is considered the only endemic 
species that gives out the smell of camphor. Cinnamomuma-
gasthyamalayanum was identified by A.J. Robi, P. Sujanapal 
and P.S. Udayan of the Kerala Forest Research Institute, Thris-

sur. It was found distributed between Attayar and Chemungi 
of Agasthyamala in Thiruvananthapuram. Isolated populations 
were also recorded from Rosemala in Kollam district of Kerala. 
Now, the challenge is to find out whether camphor can be dis-
tilled from the plant at commercially viable level. While natu-
ral camphor is extracted by distilling the leaves and bark of 
Cinnamomumcamphora , a native to China, Taiwan, southern 
parts of Japan, Korea, and Vietnam, it is also synthetically pro-
duced. Camphor oil is extracted by steam from the chipped 
wood, root stumps and branches of the camphor tree. It is then 
rectified under vacuum and filter pressed.
Camphor has a wide range of medicinal applications especially 
in Ayurveda. Camphor has pain-relieving effect. It is an ingre-
dient in a few externally applied oils to relieve muscle spasm. 
It also has mild mucolitic property and can reduce bronchos-
pasm. It is also used in mild dosage in internal medicines.   
Though Cinnamomumcamphora would grow in Indian climat-
ic conditions, it need not yield camphor at commercially viable 
levels. The new species can grow up to 8 metres in the dense 
wet evergreen forests of the Ghats at an altitude between 500m 
and 1400m.
It was found distributed in the windward evergreen forests of 
Agasthyamalaiphyto-geographical region of southern Western 
Ghats. The population was found to be very low in all regions 
which were surveyed.
The leaves and stems of the new species have the smell of cam-
phor probably due to the high content of volatile oil.

Fungi help resolve mushroom ‘tree of life’
Genetic material from fungi collections helped researchers re-
solve the mushroom ‘tree of life,’ a map of the relationships 
between key mushroom species and their evolutionary history.

Chennai-made pheromone traps for fruit fly 
come to Maldives’ rescue
Invasive species specialists from the Asia-Pacific Forest In-
vasive Species Network (APFISN), based at Kerala Forest 
Research Institute, Peechi, Thrissur, are reaching out to Sh. 
Feevah Island of Maldives to save its farming from a fruit fly 
attack.
Experts, who have identified the pest as Batocerainvadens , the 
oriental fruit fly, are planning to ship around 400 pheromone 
lure traps to the atoll from Chennai to contain the attack.Breed-
ing population of the flies could be effectively controlled us-
ing such traps. Fruit fly attack was first reported in India three 
decades ago.
The officials of the Fisheries and Agricultural Ministry of Mal-
dives had recently approached the APFISN, a cooperative alli-
ance of the 33 member countries in the Asia- Pacific Forestry 
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Commission, a statutory body of the Food and Agriculture Or-
ganisation, for containing the attack. Mangoes and water ap-
ples farmed there were widely damaged in the attack.
The traps marketed by a Chennai firm have a trap container 
and a compatible lure dispenser to attract and entrap the flies. 
Methyl Eugenol, an insect pheromone, is used to lure fruit flies 
that attack mango, guava and other tree fruits.
The males of many fruit fly species, are strongly attracted to 
pheromones. The volatiles in the trap, which would last up to 
50 days, attract the males, which are eventually trapped and 
killed thus denying the females the chance to mate. The female 
flies are the ones who bore the fruits to lay eggs, which eventu-
ally destroy the fruits.
The Kerala Agriculture University had developed an eco-
friendly Integrated Pest Management system including phero-
mone traps. Over 2 lakh such kits, which have a success rate of 
around 90 per cent, have been distributed in Kerala since 2008.
The pheromone traps could also be used to control pest attack 
in vegetables, paddy and coconut. Banana traps using banana, 
jaggery and two drops of pesticides for trapping female fruit 
flies have also been developed by the university.

Tomato cultivation under fertigation method
Tomato is one of the major crops cultivated in Chinnagottigal-
lumandal of Chittoor district, A.P. It is cultivated in an area of 
267 hectares with average yield of 45-55 tonnes per hectare.
The crop is cultivated throughout the year under drip irrigation 
system. Even though drip system is adopted, some farmers are 
using fertilizer doses indiscriminately through soil application 
for crop production.
Some of them are applying excessive dose of water soluble 
fertilizers along with drip irrigation as recommended by local 
private companies.
Cultivation cost
As a consequence, cost of cultivation has been increasing indi-
rectly with heavy doses of fertilizers since farmers are invest-
ing more either for daily application of water soluble fertiliz-
ers through drip irrigation or for soil application of complex 
fertilizers.
In such conditions, tomato crop sometimes could not assure 
guaranteed profit to the farmers due to downfall of market pric-
es especially at the time of market glut.
Frontline demonstrations on fertigation in tomato has been un-
dertaken by RASS-Krishivigyan Kendra in different villages 
of Chinnagottigallumandal under NABARD lead crops project 
with an objective of enhancing crop productivity with lower 
doses of fertilizers.
This technological intervention has brought about not only 
considerable reduction in cost of cultivation with lower doses 

of fertilizers and but also led to higher crop yields.
Intervention
As a latest technological intervention, fertigation schedule 
with 50 per cent recommended doses of fertilizers was demon-
strated in a large scale adoption. KVK has given water soluble 
fertilizers such as 50kg urea, 25kg multi-k and 25kg calcium 
nitrate free of cost for demonstration purpose.
Technical knowhow was also provided on foliar application of 
micronutrients, IPM practices (yellow sticky traps, trap crop, 
border crop).
Result a 33.3 per cent yield increase was obtained in the dem-
onstration plot saving about Rs.1,37,500 on expense on inputs.

Modern transplanter to bring down cost of 
cultivation
The Cooperative Department has introduced a Japanese-made 
modern paddy transplanter, which has many new features, in-
cluding a machine-attached weeder, for use during the current 
kuruvai season.
The paddy trasplanter was demonstrated on the field of Praba-
karan at Emoor near Musiri on Sunday.
Against the two to three hours taken by the existing transplant-
ers, the Minoru Portray Transplanter could complete paddy 
transplantation on one acre of land within an hour. It also needs 
just one or two labourers for placing the seedlings in trays.
The machine plants the paddy seedlings at the prescribed spots 
on the prepared field with right spacing. The plants are evenly 
spaced out and the fields look neat and clean.
As per the system, the operator of transplanter grows nursery 
under the portray nursery technology. He takes care of every-
thing, including paddy seeds and watering. K.C.Ravichandran, 
Joint Registrar, Cooperatives, Tiruchi, told The Hindu that it 
was said the technology required just four kilogram of seeds 
for raising nurseries one acre of land against the 30 kg of seeds 
needed by conventional transplanters.
The cost of cultivation could be brought down considerably by 
using the machine.
The cooperative department had engaged the machine for pad-
dy transplanting during kuruvai season.
The farmers, who had planned to bring fields under kuruvai 
cultivation, could use the machine. The government would of-
fer Rs.2, 375 per acre for planting seedlings using the machine.

Management practices for mango malforma-
tion
Mango malformation is a fungal disease. It was reported for the 
first time from Darbhanga, Bihar.The disease is more in north-
west than in the northeast and South India.Malformation is one 
of the most important problems of mango and a serious threat. 



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 02

News of Apr-Jun 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

02
 A

pr
-J

un

This disorder is widespread in flowers and vegetative shoots.
Broadly three distinct types of symptoms are there. These are 
vegetative malformation and floral malformation. Later, these 
were grouped under two broad categories that is vegetative and 
floral malformation.
Commonly found
Vegetative Malformation (VM) is more commonly found on 
young seedlings. The seedlings produce small shootlets bear-
ing small scaly leaves with a bunch like appearance on the 
shoot apex. Seedling remains stunted and die while those get-
ting infected later resume normal growth.
Floral malformation (FM) is the malformation of panicles. The 
severity of malformation may vary on the same shoot from 
light to medium or heavy malformation of panicles. Heavily 
malformed panicles are compact and overcrowded due to larg-
er flowers. They continue to grow and remain as black masses 
of dry tissue during summer but some of them continue to grow 
till the next season.
Management
• Diseased plants should be destroyed. Use disease free 
planting material
• Scion sticks from infected trees should not be used.
• As soon as the disease appears, the affected terminals 
along with the basal 15-20 cm healthy portion should be re-
moved or pruned and burnt.
• If more than 25 per cent affected plants, de-blossom-
ing at bud burst stage should be done to delay the flowering.
• Spraying of Planofix (200 ppm) during the first week 
of October followed by deblossoming at bud burst stage is rec-
ommended.
A single foliar application of 1,000 ppm cobalt sulphate prior 
to flower bud differentiation successfully reduce the floral mal-
formation.

Managing fruit fly in mango
The mango fruit fly is believed to be the single largest crop 
damager in India. It accounts for about 27 per cent of harvest-
ing loss. The flies attack semi ripe and mature fruits during 
the months of April and May. Other fruits like guava, citrus, 
plum, peach, sapota, loquot, etc are also susceptible to this pest 
attack.
Damage is caused both by adults and maggots. Adult female 
punctures the rind of near ripe fruits with its needle like ovi-
positor and lays eggs.
Maggots
The legless yellowish maggots after hatching bore and feed 
on fruit pulp and on maturity come out of the fruit, drop on 
the ground and pupate deep under the soil. Thus the maggots 
destroy the pulp making it foul smelling and discoloured. In-

fested fruits develop brown rotten patches on them and fall to 
the ground ultimately.

Management
• Collect the fallen infested fruits and dispose them by 
dumping and burying in 60 cm deep pits.
• Plough the interspaces in the orchard during summer 
to expose fly puparia to kill them under hot sun rays.
• Timely harvest of mature fruits should be done and 
the fruits may be treated with hot water for one hour at 48 de-
gree celcius.
• Install methyl eugenol traps at 6 nos./acre
• Adopt male annihilation technique of using bait traps 
with 100 ml of 0.1per cent methyl eugenol (1ml/lit) and 0.05 
per cent malathion 50EC (1ml/lit) taken in 250 ml capacity 
wide mouthed bottles fitted with hanging devices.
• Another poison bait may be prepared by adding 100g 
of jaggery and 2ml of decamethrin 2.8EC in 1 lit of water and 
sprayed on the tree trunks at weekly interval. The bait could be 
sprayed on the nearby hedges and vegetation.
• Spray deltamethrin 0.025 per cent thrice at least 15 
days interval commencing 45 days after fruit set.
• Spraying of 0.03 per cent dimethoate up to two weeks 
period to picking the fruits is also effective.

Mulching in tuberose for weed management
Tuberose is an important traditional flower of India. It is used 
both as loose flower and cut flower. The major constraint in 
tuberose cultivation is weed management and about 70-80 per 
cent of cultivation cost accounts for weeding.
Plastic mulching is recommended for weed management, if 
planted under drip and fertigation system.Raised beds should 
be prepared at a height of four feet and lateral drip laid out 
along the centre of the raised beds. Plastic mulch sheet of 40 
micron thickness top silver and bottom black should be spread 
on the raised beds.
Recommended spacing
Bulbs are planted in the holes made at recommended spacing. 
Use of the plastic mulch reduces the weed management cost to 
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a tune of 80 per cent.
It prevents the evaporation of irrigation water which reduces 
the irrigation water requirement by 30 per cent.
The cost towards plastic mulching per acre is about Rs 20,000. 
The crop period is for two to three years and the life of mulch 
sheet almost extends for the period of 15-20 months. If plastic 
mulching sheet is not used then weeding must be done once in 
20-25 days.
The mulch sheet reduces the weeding cost by 80 per cent. The 
furrows between the raised beds alone need to be weeded. The 
furrow space is used for daily harvest of the flowers and hence 
the need for weeding in that area is also lesser.
Harvesting
Flowers are harvested daily and about 20 kilograms of flowers 
can be obtained per acre per day.
The average cost per kg of flower is about Rs.40 which leads to 
an income of Rs. 24000 per month.
If plastic mulching is not used, about Rs. 6,000 per month will 
be spent for weeding, which is now saved by the use of plastic 
mulching.
As a result, the net returns increases by 40 to 60 per cent com-
pared to an unmulched field. The quality of the flowers is also 
improved since the soil moisture is maintained and the plants 
are of vigour physiology.

Management of potato early blight
Early blight, caused by Alternariasolani, is a very common 
disease of potato and is found in most potato growing areas. 
The disease occurs over a wide range of climatic conditions 
and depends in a large part on the frequency of foliage wetting 
from rainfall, fog, dew, or irrigation, on the nutritional status 
of foliage and cultivar susceptibility. India has suffered a yield 
loss of up to 79 per cent from early blight damage.
Foliar symptoms of early blight first appear as small, irregular 
to circular dark brown spots on the lower older leaves. As the 
spots enlarge, they become restricted by leaf veins and take 
on an angular shape. Early in the growing season, lesions on 
young, fully expanded succulent leaves may be larger up to 
half an inch in diameter and may, due to their size, be confused 
with late blight lesions.
Extensive chlorosis of infected foliage develops over time. By 
the end of the growing season, the upper leaves of infected po-
tato plants may be peppered with numerous small early blight 
lesions and subsequently lesions may coalesce to cover a large 
area of the leaf. Severely infected leaves eventually wither and 
die. Severe infection of foliage by the early to mid-bulking pe-
riod can result in smaller tubers, yield loss and lower tuber dry 
matter content.
Tuber symptoms of early blight include circular to irregular le-

sions that are slightly sunken and often surrounded by a raised 
purple to dark brown border. These lesions reduce the quality 
and marketability of fresh market tubers.
Management:
• Diseased plant parts should be destroyed properly
• Avoid irrigation in cool cloudy weather and time ir-
rigation to allow plants time to dry before nightfall.
• Trichodermaharzianum, T. viride , and Pseudomonas 
fluorescens are effective against the disease.
• Protectant fungicides (e.g. maneb, mancozeb, chloro-
thalonil, and triphenyl tin hydroxide) are also effective.

Modern transplanter to bring down cost of 
cultivation
The Cooperative Department has introduced a Japanese-made 
modern paddy transplanter, which has many new features, in-
cluding a machine-attached weeder, for use during the current 
kuruvai season.The paddy trasplanter was demonstrated on the 
field of Prabakaran at Emoor near Musiri.
Against the two to three hours taken by the existing transplant-
ers, the Minoru Portray Transplanter could complete paddy 
transplantation on one acre of land within an hour. It also needs 
just one or two labourers for placing the seedlings in trays.The 
machine plants the paddy seedlings at the prescribed spots on 
the prepared field with right spacing. The plants are evenly 
spaced out and the fields look neat and clean.
As per the system, the operator of transplanter grows nursery 
under the portray nursery technology. He takes care of eve-
rything, including paddy seeds and watering. The technology 
required just four kilogram of seeds for raising nurseries one 
acre of land against the 30 kg of seeds needed by conventional 
transplanters.The cost of cultivation could be brought down 
considerably by using the machine.The cooperative depart-
ment had engaged the machine for paddy transplanting during 
kuruvai season.
The government would offer Rs.2, 375 per acre for planting 
seedlings using the machine to the farmers who have planned 
to bring fields under kuruvai cultivation.

Diversification key to dairy sector 
development(Agriculture)
To provide technical knowhow and scientific interventions by 
Guru AngadDev Veterinary & Animal Sciences University the 
first technical seminar of newly formed “Dairy Welfare Asso-
ciation” was held recently at Varsity campus Ludhiana. Dr AS 
Nanda, Vice Chancellor, GADVASU was the chief guest. In his 
inaugural address he emphasized on the need of diversification 
both in agriculture as well as in dairy sector. Value addition 
of milk in the form of paneer, khoa, etc is a must to reap the 
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maximum benefits from dairy farming. Dr Nanda revealed that 
shortly the university is going to start “Kisanschool” at district 
level where the university will earmark a progressive farmer 
who will further impart and demonstrate the new interventions 
and technologies to other farmers of the area.

He said that buffaloes are our black gold and need to be pre-
served and improved, so buffalo farming should also be pro-
moted. He further highlighted the menace of stray animals, and 
suggested that every farmer must be knowledge sufficient in 
such a way that no animal becomes infertile. Dr Nanda further 
revealed that the university has launched area specific mineral 
mixture for the benefits of the farmers. He also shared role of 
service provider universities with contribution of Vet Varsity 
in publication, health management and different indoor and 
outdoor services. While addressing the gathering Sh. Jagdeep 
Singh Ansal, President Dairy Welfare Association highlighted 
the constraints and challenges of dairy farmers at field level 
like loan, climate disorder, variable prices of produce and qual-
ity control measures.
He assured the gathering that this association will try to re-
solve all the problems on priority basis. Sh SukhHarpreet 
Singh Rode, Member, Board of Management of GADVASU 
highlighted the importance of scientific knowledge and role of 
Varsity in imparting the same.Dr H.K. Verma, Director Exten-
sion education, GADVASU revealed how GADVASU is striv-
ing its best to uplift the socio-economic status of the livestock 
farmers through various knowledge dissemination modes like 
training, camps, literature publications etc.

Plant health clinic established
The major problem faced by the farmers for low productivity 
of crops in Kerala is the crop loss caused by the attack of vari-
ous pests and diseases in cultivated crops.It is known that the 
incidence of pest and diseases varies with the weather, soil and 
ecology and a clear understanding of this variation is inevitable 
for providing proper advisory.
By the continuous monitoring of the pest situation and weather 
parameters, it is possible to forecast the incidence of pests and 

diseases. This will help the farmers in taking up prophylactic 
management measures even before pest population crosses the 
threshold level.
Along with these farmers can be advised to improve the plant 
health status based on soil nutrient status so that the require-
ment for chemical based pest management can be further re-
duced. The Department of Agriculture had formulated a project 
“Crop Health Management” for filling the gaps in sound crop 
health management and to adopt scientific plant health man-
agement. Plant Health Clinics were also established under the 
scheme for providing adequate diagnostic and advisory facili-
ties to farmers on time and also to facilitate eco-friendly and 
scientific pest management strategies to increase production 
and productivity.
A Plant Health Clinic was established at Krishibhavan, Vadak-
kenchery in Alathur Block of Palakkad district during 2013-14. 
In the initial phase the functioning of the Plant Health Clinic 
was mainly on pest and diseases diagnosis but when the pest 
surveillance progressed the functions of the Clinic extended 
beyond diagnosis to advisories and various field activities for 
the benefit of farming community.The Clinic is now promoting 
various sustainable technologies such as Ecological Engineer-
ing, Agro Ecosystem Analysis, Onfarm production of biocon-
trol agents etc along with regular pest and diseases diagnosis 
and surveillance based advisories. The activities and outreach 
activities of the Plant Health Clinic are acting as a total solution 
which strengthens the whole plant health system.

Grow your own veggies all through the year
Kerala is a small state with high population density. The num-
ber of small families with 4-5 members is increasing in the 
state in urban as well as rural regions.Farm lands are being 
rapidly converted into housing plots and this causes a severe 
reduction in crop grown area. Especially for vegetables, a re-
duction in their yield has a severe impact on the economy.
The market share of vegetables cultivated in Kerala is less than 
33 per cent. About 67 per cent of vegetables coming in Kerala 
market are from neighbouring States. Moreover, it is evident 
that the agricultural commodities coming from outside can 
contain hazardous pesticide residues in them.
The growth of conventional system of vegetable cultivation 
has its limits in the light of farm land unavailability and labour 
shortage in Kerala. Hence, major thrust needs to be given to 
the technological development and proliferation of vegetable 
production in small plots.Vegetable farming in homes is an ap-
proach to address this concern. The proposed project ensures 
production of minimum 50 per cent of the family demand of 
vegetables. This could effectively make the rural and urban 
household self-sustained in vegetable consumption.
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The existing system and practice is insufficient to produce 
enough quantities of vegetable for the households. So, modern 
cultivation practices with adoptable precision farming tech-
niques are incorporated through introduction of ultra-density 
vegetable production systems. The major objective was to pro-
mote eco-safe vegetable production unit through this technol-
ogy based farming to overcome the limitations of vegetable 
production due to lack of land and labour.The system is meant 
to ensure regular availability of vegetables for every family by 
increasing the productivity through the optimization of space 
and time.
The institute was keen to make it possible to ensure self-suffi-
cient, safe and sustainable vegetable production in every rural 
and urban household in Pathanamthitta district.In short, this 
method is an innovative and unique one for enhancing the nu-
clear family to produce their own vegetables from a limited 
area round the year.
It is a modern farming system in which the vegetable crops 
are grown in an intensive manner taking care to see crops get 
sufficient amounts of sunlight through transparent poly sheets, 
irrigation through drip and essential elements and micro nutri-
ents through fertigation.The crops are grown in 18 sq. metre 
space inside the rain shelter in grow bags. The All India Co-
ordinated Research project on pesticide residues conducted at 
Kerala Agricultural University revealed that the vegetables like 
amaranthus, chilly, curry leaf, cowpea etc coming from outside 
states contain pesticide residues in severe amounts.
This technology encourages the family to produce vegetables 
in a hassle free manner. Different vegetables can be cultivat-
ed in batches accordingly with the season of corresponding 
crops. The project provides a portable rain-shelter with grow 
bags, fortified growing media and drip irrigation system to 100 
households across the district. Members of the selected house-
hold will be given training in ultra-density vegetable cultiva-
tion under rain shelter. Regular management of the drip irriga-
tion system, fertigation facilities, identification and remedy of 
major pests and diseases, crop calendar etc are the foremost 
topics for the training.
When polyhouse cultivation promoted with huge subsidies 
does not lead to break even in 3-5 years, if people are given 
75 per cent subsidy (the total cost of the unit is Rs. 33,000) 
of the total cost this can cover more people and enables per 
capita vegetable production with a motto “grow your own veg-
etables.”

Legumes increase soil fertility, yield of com-
mercial crops
At a time when decreasing soil fertility especially due to indis-
criminate use of chemical fertilisers and prolonged cultivation 

of commercial crops has become a cause for concern among 
farmers, legume vegetables have turned out to be a boon for 
addressing this issue. Scientists feel that growing the legume 
vegetables at least once in a season will help in increasing soil 
fertility as they have the capacity to fix atmospheric nitrogen 
through their root nodules. This reduces the use of chemical 
fertilisers like urea and ammonium nitrate. Of course, growing 
legume crops for the natural fixation of atmospheric nitrogen 
was an age-old practice of traditional farmers. But the process 
has now been discontinued mostly by those growing commer-
cial crops due to lack of awareness.
Dr. T. S. Aghora, principal scientist at the Indian Institute of 
Horticultural Research located at Hessarghatta near Bengaluru 
says various studies have shown that growing legume vegeta-
bles can increase soil fertility that will in turn increase the yield 
of regular crops by a range of 10 to 15 per cent.
A study by IIHR has showed that growing legume vegetables 
along with coconut plantation can help increase coconut yield 
by about 10 per cent, he says. Similarly separate studies by var-
ious institutes and organisations too have indicated an increase 
in paddy yield by over 10 per cent when legume vegetables 
are grown as a rotational crop and an increase of 10 to 12 per 
cent in sugarcane yield when legume vegetables are grown as 
an intercrop.

Cultivation of all the crops including cereals and regular veg-
etables will get benefitted if the legume vegetables are grown 
once a season.
Apart from fixing atmospheric nitrogen, the legume vegetables 
also help in increasing the organic content of the soil as they 
produce huge quantum of foliage that gets added into the soil. 
In addition to this, they also enhance the water-holding capac-
ity of soil.
They have a positive impact on human health too as these 
protein-rich legume vegetables can help fight protein and ener-
gy-deficiency induced malnutrition.The advantage of legume 
vegetables is that they are all short-duration crops whose life 
cycle will get completed within 70 to 75 days. Hence they can 
be grown either as a rotational crop or as an inter-crop between 
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the regular commercial crops depending upon the require-
ments. In fact the legume vegetables start yielding within 45 to 
50 days of sowing and fit into any cropping systems.
Of late the scientists are focussing on developing high-yielding 
and disease-resistant varieties which can fetch good incomes 
to farmers. These short-duration varieties help enhance the in-
comes of farmers not just because of increase in their yield, but 
also due to the fact that they reduce the spending in terms of 
application of fungicides and pesticides.
The IIHR itself has released 24 different improved varieties 
of legume vegetables in the crops of French bean, garden pea, 
dolichos bean, and cow pea while various other research insti-
tutes and agricultural universities too have come out with their 
own varieties.
In fact some of the legume vegetable varieties go beyond the 
conventional concept that they are meant for the consumption 
of common people residing mostly in rural areas as they are 
gaining popularity in niche urban markets.
Such popular varieties include the whole pod edible variety 
of garden pea. Named as ArkaApoorva(Arka stands for river 
Arkavathi on whose banks the IIHR is located), the variety’s 
entire pod is edible as the pod walls do not have fibrous layers. 
This reduces wastage.
The agricultural scientists feel that these whole pod edible peas 
present an opportunity for Indian farmers to explore their po-
tential in the country’s niche urban markets. 
Similarly there are garden pea varieties which have resistance 
to rust and powdery mildew diseases.Also, there are yard long 
beans varieties like ArkaMangala which is a climber that pro-
duces pods with a length of 75 to 80 cm that are extremely 
popular in niche market.

Bt Cotton leading to suicides in rain-fed ar-
eas: U.S. study
The cultivation of Bt Cotton, a genetically modified, insect-
resistant cotton variety, is a risky affair for Indian farmers 
practising rain-fed agriculture, says a latest study published by 
California-based agricultural scientists in the journal Environ-
mental Sciences Europe .
As per the study annual suicide rates of farmers in rain-fed ar-
eas are directly related to increase in Bt Cotton adoption. Re-
visiting the raw annual suicide data for Andhra Pradesh, Guja-
rat, Karnataka and Maharashtra during 2001-2010, it has been 
found that 86,607 of 549,414 suicides were by farmers, and 87 
per cent were men with the numbers peaking in the 30-44 age 
group.
Total suicides per year per State were regressed singly on the 
averages of proportion of area seeded to rain-fed cotton, aver-
age farm size, cotton-growing area, area under Bt Cotton, pro-

portion of area under Bt Cotton, and simulated average yield a 
hectare that includes the effects of weather.
Excluding the proportion of area seeded to rain-fed cotton, lin-
ear multiple regression shows suicides decrease with increas-
ing farm size and yield, but increase with the area under Bt 
Cotton, the authors say.
The study is significant for two reasons. First, most cotton cul-
tivation in India is rain-fed. Second, between 2002 and 2010, 
the adoption of Bt Cotton hybrid went up significantly to 86 
per cent of the total cultivated area of cotton in India, says the 
International Service for the Acquisition of Agri-biotech Ap-
plications.
Though cultivating the Bt Cotton variety may be economic in 
irrigated areas, the costs of the seed and insecticide increase 
the risk of farmer bankruptcy in low-yield rain-fed settings. 
The study challenges the common assumption in economic 
analyses that cotton pests must be controlled to prevent mon-
etary losses, thus encouraging Bt Cotton adoption. The annual 
emergence of the key cotton pest pink bollworm in spring is 
poorly timed to attack rain-fed cotton and large populations of 
the pest fail to develop in non-Bt rain-fed cotton, the authors 
say. This reduces, and usually prevents, the need for Bt Cotton 
and disruptive insecticides. The authors recommend that high-
density short-season cotton could increase yields and reduce 
input costs in irrigated and rain-fed cotton.
Bt Cotton has been shown to improve cotton yields by past 
studies, such as the one conducted by the International Food 
Policy Research Institute in 2012. This study, examining the 
contribution of Bt Cotton adoption to long-term average cot-
ton yields in India in nine cotton-producing States from 1975 
to 2009, showed that Bt Cotton contributed 19 per cent of the 
total yield growth over time, since its introduction in 2002.
However, experts have responded to the new Berkeley study 
with concern. Former Union Environment and Rural Develop-
ment Minister and RajyaSabha member Jairam Ramesh told 
that India, now being the second largest country in the world 
cultivating BtCotton, could not afford to ignore the findings 
of this new study. “These findings call for serious discussion 
relating to the GM crop’s long-term sustainability in Indian ag-
riculture,” he said.
Veteran agricultural scientist M.S. Swaminathan said the mer-
its of Bt Cotton adoption remained debatable as some had ap-
proved it for giving a better yield, while some questioned the 
claim.

Dual clocks keep plant defences on schedule
A new study shows two biological clocks together help plants 
deal with intermittent demands such as fungal infections, while 
maintaining a daily schedule of activities like growth.
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A pictorial warning must shock 
Though the current controversy on pictorial warnings has fi-
nally boiled down to the size of the warnings, size is just one 
of the critical aspects. Even if the Parliamentary Committee 
decides to heed to the Prime Minister’s order of bigger pictorial 
warnings, the very purpose of pictorial warnings can be under-
mined and destroyed by choosing meaningless and ineffectual 
ones, as the previous government did.it is the crab that is an 
international symbol of cancer. Yet, the previous government 
chose the scorpion as one of the pictorial warnings on tobacco 
products.
“More graphic (and often shocking) images are considered to 
have a greater impact and to be more likely to lead to behav-
ioural change”, notes a WHO report.
In the UK, the most graphic pictures that revealed the negative 
health impacts of smoking received the most votes from the 
people. Same is the case of Canada. Participants consistently 
expected or wanted to be shocked by health warning messages, 
or emotionally affected in some ways. Emotional impact of a 
warning appeared to predict its ability to inform and/or moti-
vate thoughts of quitting.
The positive effects of shocking images on tobacco users have 
been well documented. Nearly 67 per cent of smokers in Brazil 
and New Zealand and 44 per cent in the case of Canada and 
Thailand wanted to quit smoking as a result of graphic picto-
rial warnings.
Similarly, nearly 54 per cent of people in Brazil and Thailand 
and 58 per cent in Canada changed their opinion about the 
health consequences of smoking on seeing shocking pictorial 
warnings. These were some of the findings of the WHO on the 
impact of pictorial warnings on current users.
Tobacco packaging is the last vehicle used by tobacco com-
panies to reinforce their brand, make their products more ap-
pealing and entice new users to start consuming tobacco. In the 
process, they successfully distract consumers from the harsh 
reality of the harmful effects of tobacco on health.
The use of shocking pictorial warnings thus turns the power of 
packaging on its head. While negating the power of the tobacco 
companies to reinforce and build the brand, pictorial warnings 
convey clear and immediate message of the harmful effects of 
tobacco consumption at a very little or no cost to the govern-
ment.
If pictorial warnings can create awareness of all the harmful ef-
fects of tobacco consumption even among a large chunk of the 

educated population, the benefits will be tremendously high in 
the case of poor, illiterate people.
Tobacco companies are too well aware of the huge adverse ef-
fect of large, shocking pictorial warnings on their bottom line. 
And they will pull out all the stops to dilute the amendment, as 
was seen recently with the MPs batting for the tobacco com-
panies.
The government had increased the taxes on tobacco products 
and listed out a few measures in a draft Bill to curb consump-
tion — prohibiting the sale of the products to those under 21 
years, prohibiting the sale of cigarettes/bidis in loose, banning 
the display of tobacco products at outlets, and banning the use 
of brand name of tobacco products to promote non-tobacco 
products. But it is only in the case of pictorial warning that 
there has been a reaction by the MPs, who are acting on behalf 
of the tobacco companies.
The reasons are quite obvious. Except in prohibiting the use of 
tobacco brand names to promote non-tobacco products and in-
creasing the excise duty on tobacco products, none of the other 
measures listed in the draft Bill by the government can ever be 
effectively enforced. Even in the case of taxes, the hike was 
limited to cigarettes and chewing tobacco (smokeless tobacco) 
and bidis were exempted from it. This is despite the fact that 
nearly 85 per cent of smokers in India consumed bidis.
Even in the case of cigarettes, the net negative effect of tax 
hike on consumption will be very limited. Since there are four 
different cigarette lengths sold in the country, consumers can 
always switch over to smaller length cigarettes and thus es-
cape the brunt of the tax hike. Also, the hike is not linked to 
inflation and, hence, the increased tax will, in due course, be 
insignificant.
But, it is completely different in the case of pictorial warn-
ings. They will turn out to be the biggest deterrent in the case 
of children and young, new users, and current users are very 
likely to reduce consumption and even quit smoking.Since one 
million people in India die each year because of tobacco use, 
the government should not sacrifice proven and obvious health 
benefits at the altar of commercial advantage.

TB treatment programme may be generating 
more MDR cases
The Joint Monitoring Mission 2015 has come down heavily on 
the Revised National Tuberculosis Control Programme (RN-
TCP) and the Ministry of Health and Family Welfare for their 
inability to handle the MDR-TB crisis in the country. 
Despite its inability to diagnose drug-resistant TB, the national 
programme’s heavy dependence on the century-old, insensi-
tive smear microscopy as a primary diagnostic tool has been 
strongly criticised. Besides the lack of sensitivity, the micros-

MISCELLANEOUS
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copy is ill-equipped to diagnose drug-resistant TB. This is 
particularly worrying as the number of drug-resistant cases is 
steadily increasing.
The Standards for Tuberculosis Care in India (STCI) — a doc-
ument drawn up by the Central TB Division in consultation 
with the WHO and national TB institutes — advocates drug 
sensitivity testing for all presumed MDR-TB cases. However, 
this may not become a reality in the near future. “Progress is 
threatened by slow uptake of the new molecular test” the JMM 

says. “Procurement of these tests is unaccountably delayed.”
“The RNTCP currently treats patients without knowing their 
resistance profile,” states the Joint Monitoring Mission report. 
This along with its current regimen of thrice weekly drugs even 
to those with prior resistance has been associated with “failure 
and amplification” of resistance to rifampicin drug. “It is there-
fore likely, under programme conditions, to be generating more 
MDR cases,” it says.
While private doctors treat patients with daily dosing, the RN-
TCP follows a thrice weekly strategy. The report has empha-
sised the need to “accelerate implementation of the transition 
to daily dosing.”
According to the report, turning to “universal drug suscepti-
bility testing and switching to a daily regimen with adherence 
support” can go a long way in addressing the problem of unwit-
tingly exacerbating TB drug resistance in the country.
According to Dr. SoumyaSwaminathan, Director of the Chen-
nai-based National Institute for Research in Tuberculosis, the 
RNTCP is planning to start daily dosing using fixed dose com-
bination in 5-6 States and then expand it to the rest of the coun-
try. “RNTCP is currently procuring drugs to make this shift,” 
she said.
Another failing of the TB programme pertains to the manda-
tory TB notification by the private practitioners. “In spite of 
mandatory notification, TB patients [treated by private doctors] 
are not notified to the RNTCP,” the report says. It wants the 
Ministry to develop e-Nikshay, an advanced version to the ex-
isting Nikshay system for notifying TB patients.
The national strategic plan (NSP) for TB control for 2012-17 

developed by the Union Ministry of Health & Family Welfare 
had raised the bar for tackling the rapidly growing TB epidem-
ic in the country. The main goals of the strategic plan are to 
provide universal access to early diagnosis and treatment and 
improve case detection.
Due to faltering on both counts, the JMM reports that the 
“implementation of the NSP for 2012-2017 is not on track — 
projected increases in case detection by the RNTCP have not 
occurred, vital procurements are delayed and many planned 
activities have not been implemented.”
Worse, about two-thirds of the recommendations made by the 
Joint Monitoring Mission 2012 have “not been fully imple-
mented.” For the most part, the Central TB Division has “com-
pleted the policy work requested. Work is held up for lack of 
timely decisions, especially at central level,” it states.
Recommendations
With the cost of treating a person with TB going up to 39 per 
cent of the household’s annual expenditure, the report has rec-
ommended that the Ministry of Health minimises the out-of-
pocket expenditure by families by “supporting the cost of TB 
testing and [providing] free drugs.” It also wants the govern-
ment to eliminate taxation on TB diagnostics and drugs consid-
ering TB as a public health emergency.
In order to ensure that patients receive the standards for TB 
care for India, the JMM has recommended that the government 
establishes a “state-of-art TB surveillance system for capturing 
all TB cases, public and privately-treated.” This is essential for 
the country to “capture and respond to local and focal epidem-
ics.”

Leprosy: antiquated Indian laws breed stig-
ma, discrimination
No less dreaded and stigmatised than HIV/AIDS, leprosy, sad-
ly, has been off the priority list of the successive governments 
for a long time. Worse, the rights of those affected by leprosy 
and their families, in India and elsewhere, continue to be vio-
lated even now.   
There are several antiquated, discriminatory provisions in the 
Indian laws violating the rights of leprosy affected persons. For 
instance, in the Hindu Marriage Act, 1955 (Section 13 (v)), if 
one party has been suffering from a virulent and incurable form 
of leprosy, it becomes one of the grounds for divorce. Simi-
larly, in the Hindu Adoption and Maintenance Act, 1956, (Sec-
tion 18 (2) (c)), if a person is suffering from a virulent form of 
leprosy, his wife is entitled to live separately from her husband 
without forfeiting her claim to maintenance. Many States bar 
leprosy-affected individuals from contesting elections. Odisha 
has removed the provision, though.
“There are similar provisions in other personal laws which 
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need amendment to prevent discrimination,” Justice K.G. Bal-
akrishnan, Chairperson of the National Human Rights Com-
mission (NHRC), said recently.
Leprosy is caused by Mycobacterium laprae and can be highly 
debilitating. Timely diagnosis and treatment of leprosy before 
nerve damage occurs is the most effective way of preventing 
disability. Despite the fact that leprosy is easily curable, the 
stigma and discrimination faced by the people affected by lep-
rosy continues to be a serious problem.
In 2010, the United Nations General Assembly unanimously 
adopted a Resolution on Elimination of discrimination against 
persons affected by leprosy and their family members. It called 
upon governments to abolish discriminatory legislation and 
remove discriminatory language from official publications; 
provide quality health care to persons affected by leprosy; and 
promote their social inclusion.
Shunned by the society and often living in isolated colonies, 
the NHRC has now appealed to corporates to adopt colonies 
of persons affected by leprosy.In addition to rehabilitation of 
the affected persons and their families, the NHRC has recom-
mended that the Ministry for Empowerment of Persons with 
Disabilities should revisit the guidelines issued on the subject 
of Disability Certificate in 2001. Particularly, to give a special 
consideration to the category of leprosy cured persons even if 
they do not fulfil the minimum disability of 40 per cent. Also, 
exploring the possibility of creating a sub-quota of reservations 
in jobs for leprosy affected persons, in aggregate 5 per cent 
reservation, in the pending Bill for Persons with Disabilities.
Barring Chhattisgarh and Odisha, as many as 33 States and 
Union Territories have almost attained the elimination level of 
less than one case of leprosy per 10,000 population but the fact 
that new cases of leprosy are continuing to occur despite vari-
ous preventive measures is a cause for concern for the govern-
ment. During the year 2013-14, a total of 1.27 lakh new cases 
were detected.
However, the Centre is committed to achieving the elimination 
target by 2017, as set out in the 12th Five Year Plan, a senior 
official of the Ministry of Health and Family Welfare said. The 
Ministry now wants all States to appoint District Leprosy Of-
ficers along with District Leprosy Consultants.

Behind the picture 
The controversy on Union Health Ministry’s decision, to de-
fer the mandatory display of large pictorial health warnings 
(PHWs) on tobacco packs,  has mostly focused on the conflict 
of interest created by a  beedi industry owner influencing the 
recommendation of the Parliamentary Committee on Subordi-
nate Legislation. While this brings tobacco industry influence 
to the forefront for public scrutiny, it is also necessary to high-

light the need for effective pictorial warnings. 
The World Health Organisation’s Framework Convention on 
Tobacco Control (FCTC) came into force in 2005 and now has 
180 countries as Parties to the treaty. FCTC prescribes several 
measures for reduction of both demand and supply of tobacco. 
An important demand reduction measure is the placement of 
prominent health warnings on all tobacco product packages, to 
caution current and potential users, on the harmful effects of 
tobacco consumption. Elaborate guidelines have been devel-
oped and adopted by the Parties to FCTC, including India, on 
how these warnings should be displayed as a combination of 
pictures and text. 
India passed its own legislation in 2003, to regulate all tobacco 
products. This too has a provision for health warnings which 
must be displayed in a rotational series of different warnings. 
Under this provision, the Health Ministry has to periodically 
issue notifications on the nature of warnings that must be dis-
played — covering the size, content and nature of display. 
The intent of mandating PHWs on tobacco product packs is to 
communicate the very real and horrific health risks of tobacco 
consumption, to dissuade a user from continued or first use of 
these dangerous products. While public education campaigns 
also do that, the effect of seeing the graphic picture of tobacco 
related disease on a pack which is personally handled is strong-
er and immediate. 
Warnings adopted by many countries now depict scary images 
of cancer, heart attack, stroke, leg gangrene, respiratory fail-
ure, cataract, impotence and low birth weight or stillbirth on 
tobacco packs. These are indeed among the dangerous effects 
on health, of which most people are unaware. Now we know 
that tobacco consumption also increases the risk of acquiring 
and dying from TB and even of developing diabetes. Warnings 
also convey the fact that second hand smoke harms loved fam-
ily members. 
The guidelines provided by FCTC call for both prominent sur-
faces of the pack to be covered by the warnings. It is recom-
mended that over 50 per cent of the area should be covered, 
though the minimum mandated is 30 per cent. Several coun-
tries have opted for PHWs which cover 80 per cent or more. 
Australia introduced plain packaging, which eliminates brand 
colours and logos but only lists the brand name in plain letter-
ing. This not only reduces the visual appeal of the pack but also 
highlights the pictorial warning. Ireland and United Kingdom 
have recently enacted similar laws and New Zealand is likely 
to follow soon. 
The need for prominent pictorial warnings is even greater in 
India than in high income countries, because the largest seg-
ment of tobacco users in our country are poor and have low 
levels of literacy. Yet, the introduction of effective warnings on 



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 02

News of Apr-Jun 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

02
 A

pr
-J

un

tobacco packs of smoked and chewed products has been slow 
and stubbornly resisted by the tobacco industry. Initially, two 
very feeble warnings were introduced, with a scarcely discern-
ible spot in a Chest X-Ray and cartoon of a scorpion, suppos-
edly indicative of cancer. Field studies showed that people did 
not understand what they meant. The international symbol is 
the crab and not the scorpion! 
More recently, stronger pictures have replaced those comical 
attempts at subterfuge. However, the 40 per cent display on 
only one surface means the total display area is only 20 per 
cent, falling short of FCTC’s minimum requirement. A larger 
warning, with 60 per cent picture and 25 per cent text, has been 
proposed. The Health Ministry now has pre-tested larger warn-
ings and dummy packs have been prepared even for conically 
shaped beedi packets. The new set was to be notified on April 
1, 2015. However, the recommendation of the Parliamentary 
Committee halted the notification. 
The health risks, of active and passive consumption of tobac-
co, are well proven by several scientific studies from India and 
abroad. Even beedi smoking has been shown to increase the 
risk of cancer and heart attacks.
Every tobacco user has the right to be informed of the health 
risks, so that an informed choice can be made. If our policy 
makers are earnest in their commitment to reduce tobacco con-
sumption and its harm to the Indian people, as stated in the 
legislation passed unanimously by the Parliament in 2003, they 
should introduce effective PHWs without delay or dilution. If 
cancer does not make a pretty picture, neither does political 
procrastination in protecting people’s health.

Indian research on smokeless tobacco, bidi, 
pan masala 
The recent controversy about several members of the Parlia-
mentary Committee on Subordinate Legislation on Rules on 
the Cigarettes and Other Tobacco Products Act 2003 high-
lighted how financial interests of the members flouted ethical 
principles. These gentlemen should have resigned from the 
committee. They did not, and the Prime Minister’s office had 
to take corrective action.
And they took liberties with truth, which are now published 
both in the official government website and in the press and 
media. The chairman said: “Bidis are natural products (sic) and 
are very small as compared to cigarettes. As such, bidis should 
not be compared with cigarettes as far as rules are concerned”. 
Well, are cigarettes made from natural products too? Another 
said: “there is very little tobacco in each bidi, hence the harm-
ful effects are nil as compared to cigarettes and chewing to-
bacco” A third said: “what people find in Abu Dhabi does not 
apply to India. There is no work done in India to show that bidi 
and smokeless tobacco (meaning ghutka etc) cause cancer”. A 

fourth one knows some people who smoke 60 cigarettes a day 
and are yet cancer-free.
Clearly, each one of these statements is disingenuous. I refer 
the reader to the comprehensive special section on tobacco con-
trol, published in the Indian journal Current Science , Vol.96, 
no.10, 25 May 2009 available free on the net. The article there 
by Drs . C. Ray and P. C. Gupta (pp.1324-1334) cites as many 
as 37 studies done by Indians in India (out of a total of 65 
references). So, to say that there are no Indian studies on bidi 
and smokeless tobacco use and their health effects and cancer 
connection is plain nonsense. The above review further points 
out the bidi smoke contains many of the same cancer causing 
chemicals as cigarette smoke, and that bidi smoking generates 
similar or slightly higher nicotine levels in the blood compared 
to conventional cigarette smoking.
These data have been published in the report “Bidi Smoking 
and Public Health”, edited by P.C. Gupta and S. Asma, sub-
mitted to the Ministry of Health and Family Welfare, India in 
2008 (ref. 21 and 22 in the above paper), and are freely acces-
sible to all, including the Subordinate Committee members, if 
only they had tried. It is clear that the Committee had members 
whose business interests have made them cancer-deniers (simi-
lar to the climate change deniers of the U.S.).
Even as we concentrate on tobacco smoking, let us not forget 
smokeless tobacco and pan masala , which too are consumed 
by many as 45 per cent of Indians, namely, almost every sec-
ond Indian. These are in the form of snuff, chewing tobacco, 
tobacco leaf, gutkha , mawa , and the like. Gutkha is basically 
a flavoured and sweetened dry mixture of areca nut ( supari ), 
catechu ( kattha ), slaked lime and tobacco. The same without 
the tobacco is termed pan masala . Here again there is plen-
ty of Indian research done in India (and in neighbouring Sri 
Lanka) to link their continual use with what is referred to as 
oral submucosal fibrosis or OSF.Even pan masala and areca 
nut use is worrisome. Drs. KalpagamPolasa, B. Sesikeran, 
P.C.Gupta, RanjuRalhan, A. Mukherjee, B. J. Dave, Sabakhan, 
R. A. Bhisey are just some researchers (I am missing out on 
many other equally distinguished researchers, and apologise 
for the lapse), and they have produced a volume of literature 
on the constant use of Pan masala , and supari (areca nut) and 
OSF. It starts as intolerance to spicy food, rigidity of lip and 
tongue, hardening of the submucosalfibres, and whitening of 
the area (leukoplasia). Two detailed reviews on the connection 
between the continuous use of pan masala and OSF appear in 
(a) the journalMutagenesis , 2004 by Urmila Nair and others, 
and (b) in Oral Oncology , 2006 by W.M. Tilakaratne and oth-
ers, both free on the net. The most recent Indian work on areca 
nut chewing and OSF comes from R. Anand and others in J. 
Cancer Res. Ther. 2014. Thus we need to worry when a pan 
masalaking joins any panel involved in restricting the use of 
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supari and gutkha .
That areca nut, used for centuries in India and the East, both as 
a “health practice” and as social courtesy can have ill effects 
would worry many readers. Sadly it is true, and as an occa-
sional use or as a social grace it should be limited. The saving 
grace is in the practice of offering or even consuming it with 
betel leaf.
This is because the betel leaf contains many compounds that 
tend to be not only beneficial but also some molecules that 
are chemopreventive (work by Drs S.V. Bhide and Colleagues 
at the Cancer Res. Inst, Parel, Mumbai) and antioxidants (by 
Shetty and others as the NITTE University, Mangalore) and 
others. We had covered it in an earlier column in this newspa-
per (issue of November 4, 2010), and the most recent review on 
this issue comes from Drs R. Toprani and D. Patel of the HCG 
Cancer Centre, Ahmedabad, titled: “Betel Leaf: Revisiting the 
benefits of an ancient herb”, in the South Asian J. Cancer . p. 
140-141, 2013. Next time when someone offers you Tambulam 
, think about these.

How TB ravaged 18th century Europe 
Samples from mummies in a 200-year-old crypt in Hungary 
have revealed that infections by multiple strains of tuberculosis 
gripped 18th century Europe when the disease was at its peak.

How knuckle cracking produces popping 
sound
For the first time ever, scientists have unassailable, experimen-
tal evidence on what causes the popping sound that is heard 
when knuckles are cracked. Formation of a cavity within the 
synovial fluid, a slippery substance that lubricates the joints, 
has been found to be the cause.The finding puts to rest a 
44-year-old perception that the sound is produced when gas-

filled bubbles within the synovial fluid suddenly burst.
The finding confirms a 1947 study by J.B. Roston and R 
Wheeler Haines of St Thomas’s Hospital Medical School, Lon-
don who described the origin of joint cracking. Unfortunately, 
a 1971 study countered the study by stating that the sound was 

produced when a cavity or bubble bursts.
The current study found that when joint surfaces suddenly 
separate due to distraction force (or pulling force) and there is 
less amount of synovial fluid to fill the suddenly expanded joint 
volume. As a result, a cavity or bubble is formed. The creation 
of this bubble is what produced the popping sound.
The joints between ten fingers and the palm (metocarpophaan-
geal) of a volunteer were stretched and the events studied us-
ing a cine MRI. No bubble was found prior to the application 
of the force but only after the cracking sound was heard. This 
confirmed that the sound was produced not by the bursting of a 
bubble but by the formation of a bubble. The duration of crack-
ing was found to be extremely short — less than 310 millisec-
onds.
The scientists found that only a single bubble was formed, 
which varied in size, shape and location. A bubble so formed 
did not disappear immediately after it was formed but persisted 
even after the sound was heard.The creation of a bubble is in 
line with tribonucleation — a process where opposing surfaces 
resist separation until a critical point where they separate rap-
idly resulting in vapor cavities that do not collapse instantane-
ously. 
They found that every stage of the cracking sequence followed 
the sequence described by Roston and Haines.In the beginning, 
the distraction force results in only minimal joint separation 
due to viscous attraction between joint surfaces. But when the 
pulling force applied becomes more, the adhesive force is over-
come and a rapid separation of joint surfaces results. When this 
happens, there is less amount of synovial fluid to fill the in-
creased space. As a result, there is a drop in fluid pressure and 
the gas dissolved in the fluid is released. The gas so released 
produces the cavity or bubble.
Though Roston and Haines had correctly explained every stage 
prior to bubble creation that ultimately led to sound production, 
they were unable to be emphatic due to a technical limitation 
— they had used only serial radiographs. Hence, they could 
not see the cavity formation during sound production but could 
only see the lack of bubble prior to sound production and its 
presence after knuckle cracking.

Capsicum for controlling diabetes, obesity
Scientists at the CSIR- Indian Institute of Chemical Technol-
ogy (IICT) have analysed green, yellow and red bell peppers 
for their anti-hyperglycaemic and anti-hyperlipidemic effect 
and found encouraging results to overcome Diabesity.
In particular, they studied the impact of the bell peppers, pop-
ularly known as capsicum, on nutrition digestive enzymes—
carbohydrate cleaving enzyme alpha- glucosidase and lipid-
slicing enzyme pancreatic lipase. Normally, carbohydrates are 
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broken down into disaccharides and ultimately into glucose by 
the activity of alpha -glucosidase enzyme present in the intesti-
nal wall while pancreatic lipase converts lipid into fatty acids.
Interestingly, the scientists found that yellow and red bell pep-
pers slowed down digestion of carbohydrates and lipids. It was 
found that yellow capsicum significantly inhibited the activity 
of alpha- glucosidase and lipase enzyme as compared to green 
capsicum. The inhibition was almost double than that of green 
capsicum, said lead author and Senior Principal Scientist, Dr. 

Ashok Kumar Tiwari.
He said that once the digestion of carbohydrates and lipids get 
slow down, the concentration of glucose and lipids in the blood 
would be less and as a result the chances of developing hyper-
glycaemia and hyperlipidemia would be reduced.Yellow cap-
sicum would naturally be a better option than green capsicum.
As regards red capsicum, it was found that lipase inhibiting 
activity was equivalent to that of yellow capsicum, but the in-
hibition of glucosidase was almost on par with green capsicum.
Dr. Tiwari said yellow and red capsicums were more effective 
than green capsicum due to the presence of oligomerisedan-
thocyanins. They were better inhibitors than pro-anthocyanins 
found in green capsicum.He suggested eating yellow and red 
capsicum in raw form as salad before the main course.
Pointing out that hyperglycemia and hyperlipidemia induce 
oxidative stress, he said yellow and red capsicums possess bet-
ter anti-oxidative activity than green variety. Oxidative stress 
gives raise to free radicals which damage biomolecules and has 
been implicated in many diseases, including diabetic complica-
tions, cardiovascular diseases and cancer.

Now, soft tissue found in ancient dinosaur 
samples
For the time, soft tissue-like structures that appear to be red 
blood cells and collagen fibres have been found in 75-million-
year-old (Cretaceous) dinosaur specimens that are not well pre-
served. Till date, soft tissues not older than a few million years 
have been found only in extremely well preserved samples. 
Eight dinosaur fossil samples were studied from the Natural 
History Museum, London.

The samples revealed that the preservation of soft tissues oc-
curred in some micro regions of the fossil were not well pre-
served. 
Palaeontologists may have to rewrite the conditions needed 
for soft tissue preservation in old samples if further studies do 
confirm the presence of erythrocyte and collagen in the poorly 
preserved samples.
The discovery could help in better understanding of the condi-
tions needed for soft tissue preservation and could pave the 
way for biochemical and cellular investigations of the remains 
of extinct animals. In addition, the soft tissue can help palaeon-
tologists to understand the physiology and behaviour of extinct 
animals.
Explaining why soft tissues were never seen in old samples 
that were not well preserved, Mr. Bertazzo said: “The key point 
is that we have applied different methods not commonly used 
by palaeontologists. Also, it might be the case that not many 
researchers ever went looking for soft tissues in fossils that are 
not exceptionally preserved.”
The researchers examined part of a fossilised dinosaur claw 
and identified tiny ovoid structures with an inner denser core. 
Similarly, four samples showed fibrous structure similar to 
calcified collagen fibres found in modern bones. Unlike mam-
malian red blood cells that are devoid of a nucleus, nucleus is 
found in red blood cells of birds and other non-mammals.
After initial analysis using a scanning electron microscope, 
the composition of collagen was studied using mass spectrom-
etry. “We found peaks that are consistent with fragments of 
amino acids present in collagen,” the authors write. Similarly, 
the erythrocyte-like structures inside the dinosaur sample were 
found to be similar to that of whole blood of modern emu birds.
“Finding the proteins was a surprise to us. But ours was not the 
first paper showing that,” he noted. “While it is impossible to 
completely rule out contamination, we do not know how we 
could get an artefact [of a protein] with a really similar mass 
spectrum pattern as our control.”
Besides confirming the chemical composition, one of the sam-
ples showed a clear banding of about 67 nanometrelength. This 
is typical of banding observed in a collagen. However, the 
erythrocyte-like structures are about 2 micrometres in length, 
much smaller than the 9-15 micrometre-long erythrocytes of 
birds probably due to shrinkage during fossilisation.
“We still need to do more research to confirm what it is that we 
are imaging in these dinosaur bone fragments, but the ancient 
tissue structures we have analysed have some similarities to 
red blood cells and collagen fibres. If we can confirm that our 
initial observations are correct, then this could yield fresh in-
sights into how these creatures once lived and evolved,” Mr. 
Bertazzo told in a release.
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Nutrition scientists: unsung heroes and their 
role in Swasth Bharat
We tend to look at a nation’s progress increasingly, and almost 
exclusively, in terms of its economic and business statistics. 
India is now invited to the high table as a growing economy, 
with its annual financial growth rate of over 4 per cent. Inter-
nally too, we have setup many mechanisms, policies, catalysts, 
monitors, watch dogs and advisors on the economy and wealth 
front. The Economic Advisory Council to the Prime Minister, 
NitiAyog , RBI, CAGI, SEBI, FICCI and many other acronyms 
and monickers play a role in this. And it is a matter of satisfac-
tion that over the decades, India has done well in the area of 
economic growth and wealth.
We were taught that health is wealth. How true has this prov-
erb been? Here, we need to realize that India is a nation of the 
young. Of the 1.271 billion Indians, over 65 per cent (or over 
820 million) are below the age of 35. Further, we have about 
160 million Indians below of age of 6. This is larger than the 
entire population of Japan, or of Russia or of Bangla Desh. Fu-
turologists claim that this “demographic dividend” should help 
India’s growth in the coming years.
But sadly enough, 30 per cent of Indian children under the age 
of 6 are stunted in growth, 15 per cent under 5 years are wasted, 
and their mothers are anaemic and underweight. Their health 
is no wealth. If only we take measures to improve their health, 
growth and development, their contributions to India’s well be-
ing in the coming years can be enhanced. An unhealthy child 
cannot perform well while a healthy one can contribute to a 
healthy and wealthy nation. Health can thus indeed be wealth. 
It is therefore a moral duty of a nation to ensure the health of 
its citizens. In order that we realize the SwasthBharatthat Mr. 
Modi wishes to bring about, we need to act and do so with 
speed and vigour.
Gratifyingly, successive governments of India (and of its many 
states) since Independence have realized this and made efforts. 
A major player in this endeavour has been the group of nutri-
tion scientists of India. These people, who work at institutions 
such as the National Institute of Nutrition (NIN) at Hyderabad, 
under the aegis of the Indian Council of Medical Research 
(ICMR) of the Union Ministry of Health, have long been the 
unsung heroes of SwasthBharat . They are not flashy, do not 
grab headlines nor make bombastic claims. It is time we pay 
our tribute to their continuing efforts. It is thanks to their ef-
forts that many a child born with inherited disorders like PKU 
(Phenyl ketonuria which effects one in 16,000) has been saved, 
by detecting and offering treatment within 3 weeks of birth; 
or of kwashiorkor (by offering high protein diets), goitre (by 
adding iodine in salt), diarrhoea (giving oral rehydration solu-

tion), night blindness (giving mega doses of vitamin A), iron 
deficiency (offering iron supplement with rice) and so forth. 
It is thanks to their efforts that vaccines for measles, hepati-
tis, polio, and now rotavirus have been made and immunized 
millions and millions of Indians. It is thanks to their efforts 
that we have reliable knowledge of the nutritive value of tra-
ditional Indian food such as Idli, Samosa, Roti and Dal, Rice 
and Sambar , various pulses, oils, greens and such. Their book 
“The Nutritive Value of Indian Foods and the Planning of Sat-
isfactory Diets” (first published as a health bulletin in 1937, as 
a book in 1971, revised in 1989, and reprinted almost yearly 
since then, and priced at a ridiculous Rs 60. With it, you know 
what you eat. (If only they redesign the get-up of the book, add 
colourful pictures, give it a catchier title and have someone like 
KapilDev recommend it, they will make millions).
Just as we have groups in economics and business which sur-
vey, monitor, do surveillance and offer suggestions on the 
economy of the states and the nation, a body called The Na-
tional Nutrition Monitoring Board (NNMB), set up as early as 
in 1972, has been doing silent, and remarkable service to the 
nation. It is NNMB that has provided the national food policy, 
highlighted micronutrient deficiency and suggested supple-
mentations such as fortified salt (with iodine, iron), fortified 
atta , midday meal components in schools, what to offer during 
drought for specific population groups and so on. Details of its 
26 reports can be had at www.nnmbindia.org. It is the NNMB 
which can provide the government with what can be the best 
supplements to add in the Midday Meals program for school 
children, initiatives on the food security program, inputs on the 
nutritional status of beneficiaries, what the best dietary compo-
nents would be for various groups and so on.
By monitoring what you eat, analyzing its values, suggesting 
remedies and improvement, and offering timely advice to the 
government, nutritionists have been doing invaluable service 
to the health of the nation. It is vital that this continues without 
a break or any unnecessary interventions. Continuity is impor-
tant. It is here that the government should stop dithering (as it 
has for well over a year) appoint the Chief of ICMR , Director 
of NIN, and stabilize and strengthen the NNMB as an integral 
and permanent entity rather than jettisoning it.

Heat wave threshold ignores public health 
impact
The first of its kind Indian study looking at increased mortality 
due to heat waves provides valuable data that can reset the way 
precautionary steps are taken to reduce deaths by keeping in 
mind the public health priorities. 
Ahmedabad witnessed an additional 1,350 deaths during the 
heat wave of May 19-25, 2010, which included an extreme 
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heat wave condition for four days. This represents 43 per cent 
increase in deaths compared with the corresponding period in 
2009.
The Indian Meteorology Department (IMD) defines heat wave 
as one where there is either an excess of 5 to 6 oCover a normal 
daily historical maximum temperature (over a 30-year period) 
of less than 40 oCor an excess of 4 to 5 oC over a normal his-

torical maximum temperature of more than 40 oC.
However, immaterial of the normal historical maximum tem-
perature, IMD declares heat wave when the actual maximum 
temperature is above 45 oC.The IMD declares a heat wave 
based on arbitrary temperature cut off values — a procedure 
that was developed long ago —and has no public health basis 
whatsoever.
Considering the fact that many hundreds die due to heat waves 
in some city or region of India almost every year, there is an 
overwhelming need is to arrive at optimal definitions of a heat 
wave from the public health perspective.
The findings suggest that the IMD definitions may underesti-
mate the impacts of extreme heat on health because under the 
current systems the IMD threshold does not formally account 
for public health effects of extreme heat. For public health pur-
poses the IMD definitions may not be as useful as a definition 
with lower thresholds that are observed to correlate with public 
health outcomes more directly.
Thanks to urban heat island effect, temperature in cities and 
urban areas are on average 3.5 to 12 degree C higher than rural 
areas and areas outside the city. But as was seen in the case of 
Ahmedabad in 2010, the IMD temperature monitoring station 
was located on the outskirts of the city. As a result, the true 
maximum temperature in the city due to urban heat island ef-
fect is not measured and appropriate warning comes either too 
late or is never issued.
The study has not been able to take into account the actual 
indoor temperature in the case of those who died indoors. It is 
unclear if the ambient daily temperature measurements are an 
under- or over-estimate of the indoor temperature.
Another concern is the heightened possibility of underreport-
ing of deaths caused due to heat wave. Deaths taking place at 

homes and in those who are homeless are unlikely to be report-
ed.The day’s death record should be published the very next 
day. Now birth and death registrations are largely for adminis-
trative purposes and not for public health purposes which need 
to be changed.

What ails science in India? 
Unlike other countries, India successfully sent a spacecraft 
Mangalyaan to Mars in its first attempt. But the country has 
failed to produce any path-breaking research or Nobel Laure-
ates for the last several decades. And in all likelihood, India 
may not produce one in the near future unless some dramatic 
changes are brought about.
What stares Indian science in the face is the government’s 
shocking decision to dissolve the scientific advisory council 
to the Prime Minister, thereby cutting a crucial link that has 
served science and the scientific community well. Another jolt 
has been the cut in research budget, which has been static for 
about a decade at a paltry 0.9 per cent of the gross domestic 
product (GDP). Compare this with that of China’s — almost 2 
per cent; it was about 0.8 per cent in 2000.
Science is the engine of growth of a country and is crucial to 
revitalise the economy. So any squeeze on research and devel-
opment funding will be at the country’s own peril.
Nodal agencies like the Council of Scientific and Industrial 
Research (CSIR) and the Indian Council of Medical Research 
(ICMR) have been headless for over a year. The same is the 
case in several national laboratories and central universities. 
The Department of Science and Technology (DST) got its sec-
retary only in January this year, eight long months after the 
earlier incumbent retired.
“Indian science suffers, today more than ever, from govern-
ment apathy,” writes RaghavendraGadagkar, Professor of ecol-
ogy at IISc, Bengaluru.
India has only 200,000 full time researchers — four research-
ers per 10,000 labour force. That is way too low compared 
with China (18 researchers per 10,000 labour force) and Brazil 
(seven researchers per 10,000 labour force). With six research-
ers per 10,000 labourforce, even Kenya has a higher proportion 
than India.
The number of research papers published by researchers based 
in the country has nearly quadrupled since 2000 but it is way 
too low compared with China. If there were around 25,000 
papers published from India in 2000, it was nearly 90,000 in 
2013. In the case of China, the numbers have risen phenom-
enally from about 50,000 in 2000 to over 310,000 papers in 
2013.
Besides the 40 CSIR laboratories, a few premier research in-
stitutions like the IISc, Bengaluru, TIFR, Mumbai, 16 IITs and 
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five Indian Institute of Science Education and Research (IIS-
ER), there are over 600 universities in the country. But hardly 
any of the international-level research is done in the universi-
ties.
“Facilities and teaching at the universities that serve more than 
29 million students are alarming. Most are ‘chalk and talk’ 
classrooms with poor-quality teaching laboratories, let alone 
research laboratories,” writes HiriyakkanavarIla, Professor of 
chemistry at the Jawaharlal Nehru Centre for Advanced Scien-
tific Research, Bengaluru in a Comment piece.
There are several critical issues that need to be immediately 
addressed for universities to become centres of excellence. The 
first and foremost change that necessarily has to be undertaken 
is a complete “overhauling” of the University Grants Com-
mission (UGC). “Archaic ordinances and rules set by the Uni-
versity Grants Commission have stifled the spirit of academic 
excellence and hampered institutions’ flexibility,” writes Prof. 
Vinod Singh, Director of IISER, Bhopal.
Though India produces 9,000 PhD graduates a year in science 
and technology, the number pales in comparison with the coun-
try’s population. The U.S. produces four times more number of 
PhDs despite having one-fourth of India’s population. Number 
is just one of the indicators. “The variation in quality of Indian 
PhD graduates and faculty members is a prime concern,” says 
Prof. Singh. “Quality-control mechanisms must be established 
for the national accreditation and assessment of Indian PhDs 
and to improve research and educational training.”
“I have noticed a fundamental difference in the attitude of 
young U.S. scientists from that of their Indian counterparts: 
their appetite for big problems. ‘Going for great’ is a skill ac-
quired very early on in the West,” writes Yamuna Krishnan, 
professor of chemistry at the University of Chicago, Illinois. 
She was earlier with the Bengaluru-based National Centre for 
Biological Sciences before moving over to the U.S.
Unlike in the West where talent is spotted at the graduate level 
and nurtured, researchers in India are mentored way too late.
“Is there a dearth of talent in India? Certainly not. Is there a 
dearth of unstoppable achievers and innovators? Yes: because 
making talent shine takes a culture that is proud of its scientists 
and a charged intellectual environment that nurtures, mentors 
and drives them.,” writes Prof. UmeshVarshney of the Depart-
ment of Microbiology and Cell Biology, IISc.

Snakes evolved on land, not in sea
Although snakes are found in a wide range of habitats, such as 
land, water and on trees, according to the latest study they first 
evolved on land and not in the sea as is popularly believed.
The original snake ancestor was a nocturnal, stealth-hunting 
predator that had tiny hind limbs with ankles and toes.

While snake origins have been debated for a long time, this is 
the first time these hypotheses have been tested thoroughly us-
ing cutting-edge methods.By analysing the genes, fossils and 
anatomy of 73 different snake and lizard species, both living 
and extinct, we have managed to generate the first comprehen-
sive reconstruction of what the ancestral snake was like.
They most likely originated in the warm, forested ecosystems 
of the Southern Hemisphere around 128 million years ago. 
They most likely came from the ancient supercontinent of Lau-

rasia, the study noted.
While many ancestral reptiles were most active during the 
daytime (diurnal), the ancestral snake is thought to have been 
nocturnal.
Diurnal habits later returned around 50-45 million years ago 
with the appearance of Colubroidea — the family of snakes 
that now make up over 85 percent of living snake species.

IIT: graphenenanoribbons produced by a 
novel method
A spontaneous chemical reactions between two different va-
rieties of carbon nanotubes without using any chemicals has 
been found. In fact, a simple mechanical grinding of the carbon 
nanotubes with a mortar and pestle was all that was required to 
induce chemical reactions.  The end result was the production 
of valuable graphenenanoribbons.Graphenenanoribbons are 
being increasingly used in composite materials.
To achieve this, carbon nanotubes containing two different 
chemical additives — carboxyl groups and hydroxyl groups — 
were chosen for the study. When ground for about 20 minutes, 
the additives reacted with one another and unzipped the nano-
tubes to form one atomic layer thin graphenenanoribbons. The 
reaction of the two different chemical additives is exothermic 
in nature and the heat released ultimately unzips the nanotubes.
Water is formed in this reaction which was detected using mass 
spectrometry, and its detection during the process of grinding 
proves the chemical reaction. Mechano-chemistry was proven 
this way.
Till date, there has not been any reported instance of gra-
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phenenanoribbons being formed by grinding the carbon na-
notubes and in the complete absence of other chemicals. This 
opens up the possibility of producing novel nanostructured 
products with specific properties by mechanical agitation. The 
next step is to generalise this in all kinds of nanosystems. The 
teams are looking at such chemistry with other functionalised 
carbon nanotubes. Applications of such chemically synthesis-
ednanoribbons remain to be explored.

MDR-TB spreads less within households
Unlike people with drug-susceptible TB, those with multi 
drug-resistant TB (MDR-TB) are less likely to transmit disease 
to others living in the same household also known as house-
hold contacts.
Although it may not be right to extrapolate the findings to the 
community level, within households, MDR-TB surely has rela-
tively low fitness and be less capable of spreading  compared 
with drug-susceptible TB.
The latest study has great significance as the resultsvagree with 
those of previous animal and laboratory studies, as well as mo-
lecular epidemiology studies that had estimated that the fitness 
level of drug-susceptible TB bacteria to spread within popula-
tions was higher than MDR-TB bacteria. But animal and lab 
studies do not take into account the clinical, environmental and 
socio-economic factors that influence infection.
The study carried out in South Lima and Callao, Peru followed 
up people living in the same household as the index patient for 
three long years (2010-2013). The study tracked 213 MDR-
TB index patients and 1,055 of their household contacts. In the 
case of drug-susceptible TB patients, the study followed 487 
index patients and their 2,362 household contacts.
While only 35 of 213 of MDR-TB contacts developed MDR-
TB disease, 114 of 2,362 drug-susceptible TB contacts devel-
oped disease. The hazard ratio for TB disease for household 
contacts of MDR-TB index cases was half that of the house-
hold contacts of those with drug-susceptible TB.
Since the study did not genetically compare the TB strains iso-
lated from the index patient with strains isolated from house-
hold contacts, there is a possibility that the contacts could have 
got infected with TB outside the household.
As a rule, people who are in close contact for extended periods 
of time with a person who has TB disease — either drug-sus-
ceptible TB or MDR-TB — are at heightened risk of getting in-
fected and suffering from TB disease. All the more when more 
number of people live in small households with poor ventila-
tion.
This is reason why the WHO and the Indian TB control pro-
gramme (RNTCP) insist that all household contacts of a TB 
index patient should be screened for TB disease when the index 

patient is diagnosed. Such active case finding greatly reduces 
the time lag between developing TB disease and testing. The 
time lag between developing disease and being correctly di-
agnosed is anywhere between three and four months in India.
The study found that male household contacts and those who 
slept in the same room as the index patient had higher inci-
dence of active TB than those who did not share a sleeping 
room. Also, household contacts who had diabetes or HIV or 
who had previous history of active TB had higher incidence of 
active TB.
While contacts from the lower socio-economic strata were 
more likely to suffer from active TB, crowding (large number 
of people in a household) was not significantly associated with 
higher incidence of TB disease.
Implications
The results of the study indicate that there are greater chances 
of controlling the spread of MDR-TB due to its lower fitness. 
But there can be no room for complacency as the MDR-TB can 
become fitter with time and be equally transmissible as drug-
susceptible TB.
The low relative fitness of MDR-TB estimated by this study 
improves the chances of controlling drug-resistant tubercu-
losis. However, fitter multi drug-resistant strains that emerge 
over time may make this increasingly difficult. The greater the 
relative fitness of drug-resistant TB, the greater the size of the 
drug-resistant epidemic.

Aluminium: new factor in decline of bees?
Very high amounts of aluminium have been found in bees, 
raising the question of whether aluminium-induced cognitive 
dysfunction is playing a role in the decline of bumblebee popu-
lations.

Bird feathers inspire hues sans use of dyes 
Structural colour, such as in a bird’s feathers could lead to ap-
plications as sensors, photo-protectors, and even an approach 
to create a wide range of colours without using any pigments.

Ancient algae found deep in tropical glacier 
Researchers who found diatoms, a type of algae, in equatorial 
ice cores now know what the landscape around the Andes in 
Peru might have been like more than a millennium ago.

Climate engineering may save coral reefs 
A new technique involves injecting gas into the stratosphere, 
forming microscopic particles which reflect some of the sun’s 
energy and so help limit rising sea surface temperatures, sav-
ing corals.
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Key to more efficient polymer solar cells
Now, using carefully designed materials and an “inverted” ar-
chitecture, scientists have achieved efficiency of 10 per cent, 
bringing polymer solar cells close to commercial viability. 

Chandigarh bans sale of loose cigarettes 
The Chandigarh Administration has imposed a ban on sale 
of loose cigarettes, and other tobacco products sans specified 
health warnings on them.

Location matters in the lowland Amazon 
New work shows a hidden tapestry of chemical variation across 
the lowland Amazon. Plants in different areas produce an array 
of chemicals that changes across the region’s topography.

Ways to boost weather, climate predictions 
Long range weather forecasts and climate change projections 
could be boosted by advances in our understanding of the links 
between layers of the atmosphere — stratosphere and tropo-
sphere.

‘Reshaping’ mountains to save species 
Contrary to being pyramid shaped, most ranges increase in area 
at higher elevations. Scientists must reconsider conservation 
strategies for mountain species threatened by climate change.

Air pollution directly affects cognition 
Studies have shown that both air pollution and impaired lungs 
can cause cognitive deficits. A new study shows that air pol-
lution directly affects cognition and is not mediated by lung 
function.

How Burmese python’s body changes 
The Burmese python’s body and organs grow dramatically af-
ter it eats and shrink after the meal is digested. A new study 
links the extreme body changes directly to changes in gene ex-
pression.

Spiders are masters of colour vision: study 
Spiders have four pairs of eyes for different aspects of their 
surroundings. Their ‘principal eyes’ see in red, green, and UV. 
A filter also converts some green-sensitive cells to seeing red.

Predicting risk of schizophrenia with MRI 
The symptoms of schizophrenia are due to disordered connec-
tivity in the brain. Now, new scanning methods that map the 

wiring of the brain could provide a valuable new tool to predict 
schizophrenia.

Vineyard habitats help butterflies return 
Wine grape vineyards in eastern Washington, U.S., experi-
menting with sustainable pest management systems are seeing 
an increase in butterflies due to recovery of lost habitats.

Brain separates our ability to talk and write 
Writing and speaking are independent systems supported by 
different parts of the brain. One who cannot write a grammati-
cally correct sentence may say it clearly, scientists say.

Dietary supplements good for coral health 
A new study has found that the critically endangered Staghorn 
coral may benefit from supplemental nutrition to mitigate the 
adverse impacts of global climate change.

Better cancer therapy with moderate exercise 
Regular moderate exercise, such as a brisk walk or a jog, can 
help cancer patients counteract some side effects of treatment 
— low blood count, fatigue, cachexia and lost muscle mass.

Whitening Arctic Ocean will not restore cli-
mate 
There is a proposal to artificially whiten the surface of the Arc-
tic Ocean to increase the reflection of the Sun’s energy into 
space and restore sea ice. But this would not result in substan-
tial cooling.

Parrotfish critical to coral island building 
Parrotfish grind up coral during feeding, and after digesting the 
edible content, excrete the rest as sand, a proportion of which 
can then be transported to adjacent island shorelines.

A sensor system foils drunken driving 
A series of sensors placed on the steering wheel, the shift lever 
and seat, detect through sweat if the driver is intoxicated, and 
if the result is positive the motor is disabled, preventing the 
individual from driving.

Getting a better grasp of primate grip 
In a new study, a research team found that even the oldest 
known human ancestors may have had precision grip capabili-
ties comparable to modern humans, including A. afarensis .



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 02

News of Apr-Jun 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

02
 A

pr
-J

un

Robot cleans hospital rooms with UV light  
A Star Wars-style robot that uses ultraviolet light can kill up to 70 per cent of bacteria in hospital rooms in just 12 minutes, ac-
cording to a new study by an Indian-origin scientist.

How green tea, apples could protect health  
 Researchers have found how polyphenols in green tea and apples affect a key signalling molecule, which could explain how 
polyphenol-rich foods reduce risks of chronic diseases.

Pears as a part of a diet to manage diabetes  
In vitro (test tube) experiments by researchers provided metabolic insights into how two varieties of pears could play a role to 
better manage early stage diabetes and hypertension.

One’s sense of smell is unique to one
Scientists have designed a new test called “olfactory fingerprint” that can distinguish individuals based upon their perception of 
odours, possibly reflecting a person’s genetic makeup.

Millions of smokers have undetected COPD
More than half of long-term smokers and ex-smokers , who are considered disease-free have early stages of chronic obstructive 
pulmonary disease — 3rd leading cause of death in U.S.

Sperm-egg fusion point identified in new study
Key molecular events that could be playing a critical role as sperm and egg fuse to create new life have been identified, providing 
a ray of hope for future male contraceptive.


