
aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 06

News of Apr.-June. 16

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

Vo
l. 

06
 A

pr
..-

Ju
ne

.

asp
ira
nt
for
um

.co
m

Important News in the field of

Space 
Atomic Energy 
Environment and Ecology 
Health and Medicine
Bio-Technology
Computer and IT
Defence
Agriculture
Miscellaneous

News for Apr.-June.2016

Vol. 06

:   ASPIRANT FORUM  :

AN INITIATIVE BY UPSC ASPIRANTS



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 06

News of Apr.-June. 16

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

Vo
l. 

06
 A

pr
..-

Ju
ne

.

asp
ira
nt
for
um

.co
m

Aspirant Forum is a
Community for the UPSC
Civil Services (IAS)
Aspirants, to discuss and
debate the various things
related to the exam. We
welcome an active
participation from the fellow
members to enrich the
knowledge of all.

Compiled and Edited by
Karuna Thakur
Shakeel Anwar

Designed by:
Anupam Rastogi

The Science and Tech. Crux 
will be published online
for free for every three months.
We appreciate the 
friends and followers
for apprepreciating our effort.
For any queries, guidance
needs and support, Please contact at:
a s p i r a nt f o r u m @ g m a i l . c o m
You may also follow our website
Aspirantforum.com for free online
coaching and guidance for IAS

   Contents

Space.........................................4
Atomic Energy.........................11
Environment and Ecology.......14
Health and Medicine...............29
Bio-Technology.......................40
Computer and IT......................47
Defence....................................52
Agriculture...............................60
Miscellaneous..........................62



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 06

News of Apr.-June. 16

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

Vo
l. 

06
 A

pr
..-

Ju
ne

.

asp
ira
nt
for
um

.co
m

     

      About the ‘CRUX’

After the success of our monthly magazine The Crux of The Hindu and PIB, we are introducing a new and 
convenient product, to help the aspirants for various public services examinations. Today, the knowledge 
of the Current Affairs (Science and Technology) constitutes an indispensable tool for all the recruitment 
examinations. However, as per the examinations are concerned, it is quite tedious task to memorise each 
and every news. Moreover, every news as given in magazines and newspapers may or may not be relevant 
from exam perspective which forces the candidates to spend a quality time in extracting useful matter and 
framing notes. This problem of aspirants strikes our minds and made us to think for a sure shot solution as 
a result of which our experts have come out with the unique magazine of Science and Technology, Crux of 
Science and Technology.  This trimonthly convenient product is going to save our aspirants’ time. 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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Stargazers meet, make plans for 
multi-messenger astronomy
The first international conference on the subject of gravi-
tational wave (GW) astronomy, after the discovery of 
gravitational waves was announced in February, was 
held recently at International Centre for Theoretical Sci-
ences (ICTS), Bengaluru.
Preceded by a discussion meeting which was exclusively 
for experts in the field, the conference entitled “Future 
of Gravitational Wave Astronomy,” aimed at setting down 
future paths for gravitational wave researchers.
Speaking to this correspondent along the sidelines of the 
conference, Dr P Ajith of ICTS, the organiser of the con-
ference said, “The big discovery [of gravitational waves], 
made last year and announced in February, essentially 
marks the end of an era — the quest for the detection of 
gravitational waves. It has also opened out a new branch 
of astronomy. Now, the idea is to make detection of gravi-
tational waves a tool of gravitational wave astronomy. 
This can test our understanding of fundamental physics, 
astronomy, cosmology etc. It marks the beginning of a 
new era.”
One could appreciate the conviction shared by the group, 
as the speakers included people who had started their 
careers working on the gravitational waves and carried 
the baton over the decades until the detection of the 
gravitational wave GW150914, as it is called.
It is apparent from talking to Dr Ajith that the next big rev-
olution in the field of gravitational wave research could be 
around the corner — simultaneous observations of gravi-
tational waves and electromagnetic waves, the so-called 
multi-messenger astronomy.
“For example, by looking at the gravitational waves, we 
can get make fairly accurate information on the masses 
of the neutron stars, of their spin etc. On the other hand, 
the electromagnetic signals will tell you the chemical 
composition of the ejected material, the red shift, etc. By 
combining these we can learn a lot more about the stars,” 
he explained. Examples of sources that can emit both 
gravitational waves and electromagnetic waves are the 
merger of two neutron stars, or that of a black hole and 
a neutron star. It is fascinating that ASTROSAT, with its 
capacity to detect x-rays can come in useful to detect 
and help LIGO in its study of x-ray binaries, a pair made 
up of a neutron star and a normal star that emits electro-

magnetic radiation at the x-ray wavelengths, for example, 
Scorpius X1.
The discussion meeting itself was strictly for the experts 
only; however, when asked, Dr Ajith revealed that the re-
searchers had drawn up a list of big questions, evolved 
over work done in the last five years, which upcoming, 
future versions of the gravitational wave detectors will al-
low them to grapple with. “We started writing down some 
fifteen big questions in science and discussed whether 
any of these could be addressed by a future GW obser-
vatory. Of course, we don’t have any concrete answers 
yet, but the discussion has started and participants of the 
workshop who are from India and different parts of the 
world, will take it forward.”
What is the nature of black holes? Would Einstein’s the-
ory break down at some scale? Can we see some signs 
of extra dimensions? The questions continue — to fasci-
nate and to prod evolution.
The opening talk of the conference, by Stan Whitcomb, 
Caltech, who is the chief scientist of the LIGO labora-
tory (the detectors which detected the gravitational wave 
on September 14, 2015) was on “Advanced LIGO in the 
dawn of gravitational wave astronomy.” This set the tone 
of the ensuing talks which probed various possibilities 
in the area. “The idea of this conference was to bring 
together people from all over India, mainly gravitational 
wave physicists and also people from neighbouring are-
as, namely, astrophysics, cosmology and theoretical and 
experimental physics, also,” said Dr Ajith.

ISRO to launch 21 satellites in one shot
While the seventh and last of the regional navigation 
spacecraft is due to be launched on April 28, space agen-
cy Indian Space Research Organisation (ISRO) has lined 
up a record-making feat towards the end of May. It will put 
in orbit 21 small and mostly foreign commercial satellites 
along with a larger Indian spacecraft.
The primary passenger on the PSLV-C33 launcher will be 
the Earth observing, high-resolution Cartosat-2C, weigh-
ing around 700 kg.
Offering a resolution of about 60 cm, Cartosat-2C is tout-
ed to be the best Indian eye yet in the sky. It will cater to 
the country’s military requirements. Its camera, among 
other functions, can spot objects that are 60 cm wide or 
long - roughly an arm’s length, from its orbit of around 
600 km.
As far as multiple launches go, the PSLV has launched 
10 spacecrafts including eight small foreign ones in April 
2008. Then, too, the main passenger was Cartosat-2A, 

SPACE
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another defence enabler, giving pictures of 80 cm resolu-
tion of the ground below. Last December, a PSLV took up 
six small Singapore satellites into orbit in one go.
NASA holds the 2013 record for placing the highest num-
ber — 29 — of mostly small customer satellites in orbit on 
a Minotaur launcher.
Multiple launches need multiple interfaces between the 
rocket and the spacecraft, and coordination with opera-
tors of each spacecraft.
ISRO Chairman A.S.Kiran Kumar said such missions 
must be planned meticulously by timing the release of 
each customer satellite carefully without affecting the oth-
ers.

The launch team must ensure that one spacecraft does 
not get into the path of the other. The needs of each cus-
tomer and its spacecraft must be accounted for.
Such many-in-one flights add to ISRO’s capability to ser-
vice more and more small satellites commercially, said an 
ISRO official familiar with the launch process. “It speaks 
for the versatility of the vehicle which could accept so 
many spacecrafts at once,” he said.
3 Indian varsities
According to secondary sources, the small satellites are 
of masses ranging from one kg to 130 kg. Three are from 
Indian universities – the 12-kg NIUSAT from the Noorul 
Islam University in Kanyakumari; the 2-kgSathyabama-
Sat; and the 1-kg Swayam from Pune’s College of Engi-
neering.
According to the ISRO official, considering the global 
demand for launching small satellites, packing many of 
them into one PSLV optimises a globally scarce service. 
Otherwise, satellite operators would have to wait for the 
next PSLV or look for another launcher.

Last satellite of India’s regional 
navigation system launched into orbit
India’s own navigational system, the set-up for which was 
completed on Thursday with the launch of the seventh 
and final satellite, will be called NAVIC (Navigation with 

Indian Constellation), Prime Minister Narendra Modi an-
nounced after the launch.
The seventh and final satellite of the Indian Region-
al Navigation Satellite System, the IRNSS 1G, was 
launched into a sub geosynchronous transfer orbit with 
a perigree (nearest point to earth) of 284 km and an apo-
gee (farthest point to earth) of 20,657 km. The satellite 
was launched on board the Polar Satellite Launch Ve-
hicle (PSLV), which took off from the Sriharikota launch 
pad at 12.50 p.m.
With this launch, the IRNSS constellation of seven satel-
lites is now complete. This will allow the Indian Space 
Research Organisation (ISRO) to focus on the process 
of designing front end chips which will receive the navi-
gational signals sent out by the satellites. The system 
will be similar to the Global Positioning System (GPS) 
operated by the United States with 24 satellites and the 
Glonass, Galileo and BeiDou systems of Russia, Europe 
and China respectively.
All satellites will undergo stabilisation testing and verifica-
tion of their performance over the next few months before 
being pushed into use, according to ISRO officials.
An area of 1,500 km from Indian boundaries will be cov-
ered under the navigational system. The Prime Minister 
invited other countries to make use of this system as well. 
“We have seven neighbours who rely on technology pro-
vided by other countries. They can use Indian services 
if they want,” he said in a video message addressed to 
ISRO engineers.
With an accuracy of better than 20 m being claimed by 
ISRO, the navigation system will be offered as an open 
or Standard Positioning Service and a superior, coded 
military Restricted Service.
“We are now one of five countries with our own naviga-
tional system. Today we are free of dependence on other 
countries for navigation. Our planes will be able to land 
with ease and accuracy, we can plan disaster relief better 
and with our own technology,” a proud Mr. Modi said.
Explaining the name NAVIC, Mr. Modi said the system 
was dedicated to India’s mariners and fishermen who 
have been navigating using the sun and stars as way-
points for hundreds of years. “They have shown strength 
and determination in venturing out to sea for so many 
years. We have named this system for them, the ‘naviks’ 
(mariners),” he said.

Second Exomars mission in 2020
Even as Exomars 2016, the mars mission launched joint-
ly by Russia and Europe, is well on its course towards 
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the red planet, the second mission, planned for 2018 has 
suffered a delay. It will now be launched in 2020 instead, 
according to a release posted in the European Space 
Agency’s website.
Like the first mission, the second Exomars mission will 
also be launched from Baikonur in Kazakhstan with the 
help of a Proton rocket. It involves a Russian-led surface 
platform and a European-led rover.
Though efforts were made to reduce delays and launch 
the second mission as planned in 2018, the Joint Ex-
omars Steering Board concluded at a meeting of the 
team that a launch in 2020 would be best.
The Roscosmos State Corporation and the European 
Space Agency had launched the Exomars 2016 mission 
which is due to reach Mars in October this year.
The successful implementation of both missions will al-
low Europe and Russia to jointly explore and validate 
cutting-edge technology for Mars entry. It will also help 
in descent and landing, control of surface assets and to 
develop more systems that can be used in other missions 
to explore the solar system.

Exotic heat-resistant gel: a spinoff from 
ISRO
A near-invisible silica gel that would serve as a thermal 
barrier in cryogenic fuel tanks, boot soles and sun films 
may sound like a magical product straight from a sci-fi.
But it’s a tangible reality that researchers of the Indian 
Space Research Organization at its Vikram Sarabhai 
Space Centre (VSSC), Thiruvananthapuram, have made 
possible.
The yet to be christened product, the hydrophobic silica 
aero gel as it is known now, is supposed to have low 
thermal conductivity and density and high specific sur-
face area and can be applied on any surface.
With its “exotic properties,” silica aero gels are attractive 
candidates for many unique thermal, optical, acoustic, 
catalytic and chemical applications and are best known 
for their “super-insulating property.”
Silica aero gels can be made in chunks (granular), beads, 
powder and tape or sheet form, and may be used as the 
application demands, according to VSSC.
As air fills the gel up to 95 per cent of its size, it comes 
as super lightweight material. The air molecules trapped 
inside the gel would act as insulators, and its heat con-
ductivity is close to zero. They could be used for coating 
the windows of houses and vehicles as they would let in 
95 per cent of the light that falls on the surface and fully 
deflect the heat.

“The researchers stumbled upon the exotic properties of 
the gel during their search for a super thermal insulator 
for the cryogenic fuel tanks of rockets. The temperature 
on the surface of the rockets is likely to be between 300 
and 400 degree Celsius during its flight, and the cryo-
genic fuel needs to be insulated. Thus, the gel was devel-
oped,” explained K. Sivan, director, VSSC.
As the gel acts as a thermal barrier, it could be used as 
a protective component of clothes and boots of soldiers 
stationed in extremely cold regions such as Siachen and 
Kargil. The weight of military clothes could be brought 
down to ordinary dresses after applying the gel over it 
thus giving the much required freedom of movement for 
the soldiers. To coat a jacket may require around 500 
grams of gel. “Discussions are on with some textile de-
velopers for the design of cloths by applying gel over it,” 
said Dr. Sivan.
“Besides apparel for soldiers, the gel could also be used 
for heavy duty dresses used by researchers working in 
Arctic/Antarctic expeditions. For insulating cryogenic fuel 
tanks, 2.8 kg of gel is required. It needs to be produced in 
large quantities for commercial use and discussions are 
on with some entrepreneurs,” he explained.
“ISRO has offered the knowhow of the technology to 
suitable entrepreneurs in India and the benefits from the 
transfer of technology would go to the country,” he said.
The other applications of the material include acoustic 
insulations, building and pipeline insulation and window 
facades as translucent panels which allow natural light 
but not heat for hot areas where air conditioners are and 
trapping heat in cold places.
It would also be used for controlling oil spills and vibra-
tion. Other applications include acoustic damping materi-
als and insulation in refrigerators, fillers or additives in 
paints, sealants, adhesives, cement, coatings, foams, 
and for increasing the heat resistance of the material, ac-
cording to VSSC sources.

Starspots on nearby star give fresh 
insight into Sun’s infancy
Studying a nearby star has given scientists a fascinating 
insight into how the Sun may have behaved billions of 
years ago.
A team of international astronomers, including professor 
Stefan Kraus of the University of Exeter in Britain, used 
cutting-edge techniques to create the first direct image of 
surface structures on the star Zeta Andromedae, found 
181 light years from Earth.
In order to image the star’s surface during one of its 18-
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day rotations, the researchers used a method called 
interferometry where the light of physically separate 
telescopes is combined in order to create the resolving 
power of a 330 m telescope.
Found in the northern constellation of Andromeda, the 
star showed signs of “starspots” the equivalent of sun-
spots found within our own solar system. The pattern of 
these spots differs significantly from those found on the 
Sun.
The researchers suggest these results challenge current 
understandings of how magnetic fields of stars influence 
their evolution.
Furthermore, they believe that the findings offer a rare 

glimpse of how the Sun behaved in its infancy, while the 
solar system was first forming.
“Most stars behave like giant rotating magnets and ‘star-
spots’ are the visible manifestation of this magnetic activ-
ity. Imaging these structures can help us to decipher the 
workings that take place deep below the stellar surface,” 
said Kraus.
“While imaging sunspots was one of the first things that 
astronomer Galileo Galilei did when he started using the 
newly invented telescope, it has taken more than 400 
years for us to make a powerful enough telescope that 
can image spots on stars beyond the Sun,” added John 
Monnier, professor of astronomy in University of Michi-
gan. It’s important to understand the Sun’s history be-
cause that dictates the Earth’s history: its formation and 
the development of life.
“The better we can constrain the conditions of the solar 
environment when life formed, the better we can under-
stand the requirements necessary for the formation of 
life,” said Rachael Roettenbacher, who conducted this 
research as part of her doctoral thesis at University of 
Michigan.

Rare blue galaxy can shed light on birth 
of the universe

A faint blue galaxy situated about 30 million light years 
from the Earth and located in the constellation “Leo Mi-
nor” can shed new light on birth of the universe.
Astronomers from Indiana University (IU) found that a 
galaxy nicknamed Leoncino or “little lion” contains the 
lowest level of heavy chemical elements or “metals” ever 
observed in a gravitationally bound system of stars.
“Finding the most metal-poor galaxy ever is exciting 
since it can help contribute to a quantitative test of the 
Big Bang,” said Professor John J. Salzer from Indiana 
University’s Bloomington College of Arts and Sciences.
There are relatively few ways to explore conditions at 
the birth of the universe. Studying low-metal galaxies is 
among the most promising methods that scientists pur-
sue.
This is because the current accepted model of the start of 
the universe makes clear predictions about the amount of 
helium and hydrogen present during the Big Bang.
The ratio of these atoms in metal-poor galaxies provides 
a direct test of the model.
To find these low-metal galaxies, however, astronomers 
must look far from home.

Milky Way poor source of data
Our own Milky Way galaxy is a poor source of data due 
to the high level of heavier elements created over time 
by “stellar processing,” in which stars churn out heavier 
elements.
“Low metal abundance is essentially a sign that very little 
stellar activity has taken place compared to most galax-
ies,” added Alec S Hirschauer, graduate student.
Results
The results were presented in a paper that appeared the 
Astrophysical Journal. Leoncino is considered a member 
of the “local universe,” a region of space within about one 
billion light years from Earth and estimated to contain 
several million galaxies. Aside from low levels of heavier 
elements, Leoncino is unique in several other ways.
A so-called “dwarf galaxy,” it is only about 1,000 light 
years in diameter and composed of several million stars.
The Milky Way, by comparison, contains an estimated 
200 billion to 400 billion stars.

Atomic oxygen detected in Mars
Scientists have detected atomic oxygen in the atmos-
phere of Mars for the first time since the last observation 
40 years ago.
These atoms were found in the upper layers of the Mar-
tian atmosphere known as the mesosphere. Atomic oxy-
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gen affects how other gases escape Mars and therefore 
has a significant impact on the planet’s atmosphere.
An instrument onboard the Stratospheric Observatory for 
Infrared Astronomy (SOFIA) detected only about half the 
amount of oxygen expected, which may be due to varia-
tions in the Martian atmosphere.
Scientists will continue to use SOFIA to study these vari-
ations. “Atomic oxygen in the Martian atmosphere is no-
toriously difficult to measure,” said Pamela Marcum, SO-
FIA project scientist.
“To observe the far-infrared wavelengths needed to de-
tect atomic oxygen, researchers must be above the ma-
jority of Earth’s atmosphere and use highly sensitive in-
struments, in this case a spectrometer. SOFIA provides 
both capabilities,” Ms. Marcum said.

NASA’s Valkyrie robots set the table for 
life on Mars
Four sister robots built by NASA could be pioneers in 
the colonisation of Mars, part of an advance construc-
tion team that sets up a habitat for more fragile human 
explorers. But first they’re finding new homes on Earth 
and engineers to hone their skills.
The space agency has kept one Valkyrie robot at its 
birthplace, the Johnson Space Center in Houston. It has 
loaned three others to universities in Massachusetts and 
Scotland so professors and students can tinker with the 
six-foot-tall, 136-kg humanoids and make them more au-
tonomous.
One of the robots, nicknamed Val, still hasn’t quite har-
monised its 28 torque-controlled joints and nearly 200 
sensors after arriving at a robotics centre at the Univer-
sity of Massachusetts-Lowell.
Engineering students let the electricity-powered robot 
down from a harness and tried to let it walk, only to watch 
as Val’s legs awkwardly lurched and locked into a ballet 
pose.

“That doesn’t look good,” said Taskin Padir, a professor 
at Northeastern University, noting Val’s $2-million price 

tag.
Northeastern and UMass-Lowell are partnering on a two-
year project to improve the robot’s software and test its 
ability to manipulate tools, climb a ladder and perform 
high-level tasks.
NASA originally designed Valkyrie several years ago to 
compete in the disaster-relief robotics contest hosted by 
the U.S. military’s Defence Advanced Research Projects 
Agency, but now it’s looking for outside expertise to craft 
her into a kind of space mechanic. NASA shipped two 
other Valkyries to the Massachusetts Institute of Technol-
ogy and the University of Edinburgh in Scotland.
This is not yet the stuff of The Martian, the Hollywood 
blockbuster about surviving on the Red Planet.
For one thing, the tiny holes that prevent Val from over-
heating could get clogged up by spiralling Martian dust. 
But a sturdier exterior will come later.
There are still another two decades before NASA aims 
to land humans on Mars in the mid-2030s, said Johnson 
Space Center spokesman Jay Bolden. Now is the time, 
he said, to build the computer code that will make the 
robots useful in hostile environments. If not the Valkyries, 
it will be their descendants serving as the android van-
guard that could make human life possible on Mars.
Clear communication
“It needs to be able to communicate back to Earth, very 
clearly and concisely, what’s going on,” said Holly Yanco, 
a computer science professor who directs UMass-Low-
ell’s robotics centre and is an expert on human-robot in-
teractions.
A time delay between communications from Earth to 
Mars means humans won’t be able to remotely control 
robots that will need to build structures and do emergen-
cy repair work.
There’s a huge step between NASA’s robotic rover Curi-
osity, which landed on Mars in 2012, and the capabilities 
of a robot such as Valkyrie, said Robert Platt, an assistant 
professor at Northeastern University who is part of the 
research team.
“The rovers get their instructions uploaded at the begin-
ning of the day,” Mr. Platt said.
“Those instructions amount to, ‘Go over there,’ or, ‘Check 
out that rock.’
It’s a completely different ballgame when the job for the 
day is to assemble a couple of habitats.”
A number of technological advancements, from faster 
computers to better machine-learning algorithms, will 
soon make it possible for a robot such as Valkyrie to per-
form such tasks, Mr. Platt said.
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“Robotics has been making tremendous strides in the 
past five years. Drones, autonomous vehicles,” he said. 
“It’s one of those situations where you work on the same 
problem for decades and decades, and something finally 
starts to happen. Maybe this is that time.” — AP

Space technology to safeguard thatched 
roofs
The technology that protects rocket launch vehicles from 
high-temperature fire could protect the thatched roofs 
and even prevent water seepage in concrete buildings.
The scientists of the Vikram Sarabhai Space Centre 
(VSSC), Thiruvananthapuram, have showcased the ce-
ramic-polymer hybrid (CASPOL), a spin-off product that 
could protect public transport systems and poor men re-
siding in thatched homes from fire accidents. Technology 
transfer is yet to be concluded. Caspol is an indigenously 
developed, easy-to-use flame-proof coating, from the 
VSSC stable. The water-based ready-to-coat product 
was originally developed to protect the rockets from high 
temperature and fire to which they are exposed during 
the initial moments of launch.
“Huge exhaust plumes of high temperature engulf a rock-
et when it lifts off from the launch pad. The protective 
pads that cover the rockets are coated with Caspol to 
save them from fire and high temperature to which they 
are exposed to,” explained K. Sivan, director of VSSC.
According to Dr. Sivan, Caspol can withstand up to 800 
degree Celsius. Seats in automobiles, public transport 
system and seat cushions of railway coaches can be 
made fireproof when Caspol is applied. The ceramic-
polymer hybrid will affect the cushioning characteristics 
significantly of seats once it is applied, the scientists 
vouched.
Besides its ability to protect against fire and high temper-
ature, Caspol can also make surfaces waterproof. When 
applied over the concrete surface of buildings, fill up the 
micro cracks and holes on concrete to prevent water 
from seeping in. When applied over concrete surface of 
buildings, the high emissivity of the product reduces the 
temperature inside the building by at least 5 to 6 degree 
Celsius, the researchers stressed.
It can be used on a variety of substrates such as mason-
ry surfaces, textiles, paper, thatched leaves and wood 
to advanced materials like polyurethane and phenolic-
based thermal insulation foam pads, VSSC says.
The centre has described the product as one which is 
eco-friendly as it is free of toxic materials. It could be ap-
plied either by brushing or spraying on the desired sur-

face. The economic, water-based formulation with self-
extinguishing properties could cure in room temperature 
and has good adhesion and water repellent characteris-
tics, according to researchers.
“The materials coated with Caspol will be self-extin-
guished within four seconds after removal of flame. It can 
adhere well with the substrate surface both in dry condi-
tion and after exposing the coated foams to water. Foam 
materials can be impregnated with Caspol by dip coat-
ing,” notes the centre.

Deepest image of a galaxy
The Gran Telescopio Canarias (GTC), the world’s larg-
est single-aperture optical telescope on the island of 
La Palma in Spain, has captured an image of a galaxy 
which is 10 times deeper than any other obtained from 
the ground.
GTC researchers managed the rare feat while observing 
a faint halo of stars around the galaxy UGC0180, which 
is 500 million light years away from the Earth.
The galaxy UGC00180 was chosen because it is quite 
similar to our neighbour, the Andromeda Galaxy, and to 
other galaxies to which the researchers have references.
They used the OSIRIS camera on the GTC, also known 
as the Great Canary Telescope, which has a field big 
enough to cover a decent area of sky around the galaxy, 
in order to explore its possible halo.
After 8.1 hours of exposure they could show that it does 
have a weak halo composed of four thousand million 
stars, about the same number as those in the Magellanic 
Clouds, which are satellite galaxies of the Milky Way.
With this measurement, recently published in Astrophysi-
cal Journal, the existence of the stellar haloes predicted 
by theoretical models is confirmed, and it has become 
possible to study low surface brightness phenomena.
As well as beating the previous surface brightness limit 
by a factor of 10, the observation shows that it will be pos-
sible to explore the universe not only to the same depth 
to which we can go using the conventional technique of 
star counts, but also out to distances where this cannot 
be achieved.

Space antennae to probe gravitational 
waves
With the second detection of gravitational waves by the 
LIGO detector, the space for experimental research on 
black holes using gravitational waves is expanding. Cou-
ple this with the success of the LISA Pathfinder experi-
ment and you have the right mix that can boost the pros-
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pects of the evolved Laser Interferometer Space Antenna 
(eLISA) project.
eLISA is a spectacular plan of setting into space three 
spacecraft, a mother and two daughter spacecraft, which 
will fly in a triangular formation, trailing the earth in its 
orbit around the sun at a distance of over 50 million km. 
Each arm of the imaginary triangle, from the mother to 
each daughter spacecraft, will measure about a million 
km. Inside these spacecraft will float “freely falling” test 
masses – cubes with sides measuring abut 46 mm. Laser 
interferometers will accurately measure changes in the 
distance between these cubes. If they should be affected 
by a gravitational wave, the minute changes in this dis-
tance are measure by the interferometer.
Big space projects like this are usually planned well in ad-
vance; this mission is slated for 2034. With the success 
of LISA pathfinder and the detection of two sets of gravi-
tational waves by LIGO, this may get advanced a bit.
eLISA aims to measure gravitational waves in the fre-
quency range from 0.1mHz to about 100 mHz. To do 
this, it is necessary for the interferometers to have an 
arm length of a million kilometres and that is impossi-
ble to achieve with an earth based setup. Hence, it is 
necessary to have this elaborate experiment in space. 
This frequency range, from 0.1 mHz to 100 mHz, or even 
1Hz, is expected to be sensitive to a rich set of sources 
of gravitational waves. These sources are such that un-
derstanding them can throw light on many problems of 
interest in cosmology and astrophysics and also make 
possible stringent tests of General Theory of Relativ-
ity. Many events, for example, mergers of binary black 
holes happening at all distances, black holes swallowing 
neutron stars, even relics from the Big Bang which took 
place about 13.7 billion years ago, would be studied by 
this space antenna and the data used to build up a more 
complete picture f the universe and its secrets.
However this will not displace the ground based detec-
tors, as these would be sensitive to a different set of fre-
quencies. “The ground based detectors receive signals in 
the range 10 hertz to a kilohertz. These will probe events 
in a different band,” said Bala Iyer, theoretical physicist 
who has made substantial contributions to both eLISA 
and the LIGO projects.
The LISA Path Finder, a space experiment mean to set 
the path of the eLISA, recently relayed the first set of its 
observations on the force between two “freely-falling” test 
masses in space. The results, showing a better degree 
of accuracy than anticipated, augur well for the perfor-
mance of eLISA.

Indian teams have worked on the theoretical aspects of 
eLISA:in the theoretical aspects of measurement of cos-
mological parameters; using eLISA to set constraints on 
dark energy equation of state; developing techniques for 
time delay interferometry, and so on.

New technology to detect gravitational 
waves better
Researchers have developed a new technology that aims 
to make the Advanced Laser Interferometer Gravitational 
Wave Observatory (LIGO) even more sensitive to gravi-
tational waves — faint ripples in space-time.
The team from Massachusetts Institute of Technology 
(MIT) and Australian National University report on im-
provements to what is called a squeezed vacuum source.
Although not part of the original Advanced LIGO design, 
injecting the new squeezed vacuum source into the LIGO 
detector could help double its sensitivity.
This will allow detection of gravitational waves that are 
far weaker or that originate from farther away than is pos-
sible now.
“There are many processes in the universe that are in-
herently dark; they don’t give off light of any colour,” said 
Nergis Mavalvala from MIT Kavli Institute for Astrophys-
ics and Space Research.
“Since many of those processes involve gravity, we want 
to observe the universe using gravity as a messenger,” 
Mavalvala said in a paper that appeared in the Optica.
Scientists at Advanced LIGO announced the first-ever 
observation of gravitational waves earlier this year — a 
century after Albert Einstein predicted their existence in 
his general theory of relativity.
Studying gravitational waves can reveal important infor-
mation about cataclysmic astrophysical events involving 
black holes and neutron stars.
Researchers from the California Institute of Technology 
and MIT conceived, built, and operate identical Advanced 
LIGO detectors in Livingston, Louisiana and Hanford, 
Washington.
Each observatory uses an optical device known as an 
interferometer to detect gravitational waves coming from 
distant events, such as the collision of two black holes 
detected last year.
The researchers are planning to add their new squeezed 
vacuum source to Advanced LIGO in the next year or so.
Once implemented, it will improve the sensitivity of the 
gravitational detectors, particularly at the higher frequen-
cies important for understanding the composition of neu-
tron stars.
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The way forward at Kakrapar nuclear 
power plant
Recently, the leakage incident at the Kakrapar Atomic 
Power Station (KAPS) got wide media coverage. The ap-
parent delay in lifting the plant emergency triggered the 
fertile imagination of a few. “However, my concerns are 
more for the workers in the plant,” a perennial critic of 
nuclear power said.
He may not know the robust steps in place to restrict ra-
diation doses to workers in nuclear power plants to less 
than prescribed limits during their normal operation and 
to acceptable levels during abnormal events. In KAPS in-
cident, health physics specialists could keep the workers’ 
doses within prescribed limits.
An important barrier broke for no known reason, but safe-
ty systems worked as per design.
Was there any delay in handling the KAPS incident? 
NPCIL developed special tools to grab and pull out 12 
fuel assemblies, one at a time, applying minimum force, 
from Q5, the stricken coolant channel. Operators con-
firmed the overall health of each assembly after trans-
ferring them to the inspection bay. After inspecting the 
special tooling, they used it to retrieve the next assembly.
Experts from BARC and NPCIL continuously reviewed 
the progress keeping contingency options ready in case 
the next assembly removal posed any constraint. Opera-
tors recovered the last assembly on March 21 and ar-
rested the leak by installing the necessary hardware to 
isolate the channel from the rest of the cooling system. 
They normalized the reactor coolant system, before the 
management lifted the plant emergency.

The entire procedure involved mock up trials by dedicat-
ed crew, prompt and orderly issuance of work permits 
and enforcing their conditions, provision of fool- proof 

protective accessories to workers among other steps.
NPCIL’s operating and maintenance staff is experienced 
and capable to handle emergency situations involving ra-
diation exposure. Shri G.R Srinivasan, former Vice Chair-
man, Atomic Energy Regulatory Board (AERB) recalled 
that radiation exposures were generally satisfactory dur-
ing en masse coolant channel replacement (which is a 
good portion of decommissioning) at various plants and 
during, after and until restart of units after various inci-
dents — end shield repair at Rajasthan Atomic Power 
Station (RAPS), fire at the Narora Atomic Power Station 
(NAPS), flooding at KAPS etc. There are not really many 
incidents in India over 400 reactor-years of operation.
In India’s nuclear power plants, the doses were low and 
within AERB limit to all of over 16,000 to 17,000 workers 
annually, during 2000-2015.
How was this achieved?
In pressurized heavy water reactors, tritium formed by 
neutron irradiation of heavy water is an important source 
of internal radiation as the gas leaks from the system as 
tritiated water vapour
When heavy water spillage occurs, NPCIL staff mops it 
up from sumps. Driers continuously collect tritiated water 
vapour.
Both help to reduce internal dose to workers. The de-
signers reduced the number of valves and made primary 
transport system in later PHWRs valve-less to reduce 
leakage
NPCIL reduced activation products in the system by 
choosing materials containing reduced level of impurities 
such as cobalt.
A discussion with Shri Sanatkumar, former Executive Di-
rector, NPCIL revealed several steps taken to reduce ra-
diation levels in TAPP 3&4, the 540 MW PHWRs.
During early 1990s when AERB started enforcing lower 
dose limits for workers in a phased way, doses As Low As 
Reasonably Achievable (ALARA) became NPCIL’s work-
ing mantra.
Actions such as addition of change room facilities, zon-
ing, access control, ventilation arrangements; remote 
handling and decontamination facilities and hot-spot 
management helped to achieve the ALARA objective. Ju-
dicious use of time, distance and shielding helps to con-
trol radiation exposure to workers.
NPCIL and BARC specialists depended on the priceless 
experience and expertise acquired during normal opera-
tion and abnormal events to handle the KAPS incident.

Renewable capacity to increase 
8.8 GW: ICRA

ATOMIC ENERGY
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India’s renewable energy sector may add 8.8 GW of new 
capacity in 2016-17 on the back of a record capacity in-
crease of 6.9 GW in the previous year, according to a 
ICRA Ratings report.
The new renewable capacities in 2015-16 were chiefly 
driven by significant increases in solar and wind capacity, 
which grew by 3 GW and 3.3 GW respectively.
“Overall, ICRA estimates the capacity addition in the RE 
(renewable energy) sector to increase to 8.8 GW in 2016-
2017 as against the 6.9 GW seen during 2015-2016, 
primarily led by the higher capacity addition in the solar 
segment,” Sabyasachi Majumdar, Senior Vice President, 
ICRA Ratings, said.
Solar power
“Further, solar power is expected to remain a key driver 
for RE capacity addition in the medium term.”
The ratings agency estimated an increase of 5.7 GW in 
solar capacity in 2016-17.
However, it predicted that there could be a decline in new 
capacity addition in the wind sector due to a substantial 
reduction in preferential tariff for new wind energy pro-
jects to be commissioned in Madhya Pradesh, slowdown 
in the signing of fresh PPAs (power purchase agree-
ments) and delay in payments by the state-owned utility 
in Maharashtr

Never again another Chernobyl
The nuclear industry would like to forget April 26, 1986, 
the day the worst nuclear disaster hit the world. Ironically, 
the Chernobyl accident occurred when an experiment to 
improve the reactor safety system went terribly wrong.
The operators wanted to find out whether an electrical 
system they made by using the kinetic energy of the 
slowing turbo-generator, could provide enough electrical 
power to operate the emergency equipment and the core 
cooling water circulating pumps until the diesel emergen-
cy power supply kicks in.
Writing in The Guardian on April1, 2016 Dr David Robert 
Grimes, a scientist at Oxford University, aptly noted that 
“the mixture of flawed design, disabled redundancies and 
a tragic disregard for experimental protocol all feature 
heavily in the blueprint of the disaster.”
A massive steam explosion blew the 1,000-ton top steel 
case through the roof of the reactor building. A second 
explosion threw out burning fragments of nuclear fuel 
and graphite starting fires at five locations on the roof 
made of bitumen!
The unprepared and unprotected firemen became the 
first victims of the accident. Investigators estimated that 

about six tonnes of uranium dioxide fuel and solid fission 
products including many radio-nuclides escaped.
Health effects
The authentic report of the United Nations Scientific 
Committee on the Effects of Atomic Radiation (UN-
SCEAR-2008) published in 2011 stated that 28 out of 134 
heavily exposed plant staff and emergency workers died 
due to radiation exposure. Further 19 of the survivors 
died by 2006. They died due to various reasons, usually 
not associated with radiation exposure.

“Among the several hundred thousands of recovery 
workers, apart from an indication for an increase in the 
incidence of leukemia and cataracts among those who 
received higher doses, there is no evidence of health 
effects attributable to radiation exposure,” UNSCEAR 
noted.
Since authorities did not initiate prompt countermeas-
ures against contamination of milk with iodine 131, some 
members of the general public received large doses to 
their thyroid; this led to a substantial fraction of the more 
than 6,000 thyroid cancers observed to date among peo-
ple who were children and adolescents in April 1986 (15 
of them died by 2005).
“To date, there has been no persuasive evidence of any 
other health effect in the general population that can be 
attributed to radiation exposure,” UNSCEAR concluded. 
In “NucNet Chernobyl Fact File,” NucNet, a global nucle-
ar news agency updated the grisly details of the disaster 
this month.
Authorities evacuated about 45,000 inhabitants of Pripy-
at, the nearby town, on April 27, never to return; the town 
remains how it was left. Later they resettled 210,000 peo-
ple into less contaminated areas, The accident resulted 
in the radioactive contamination of 18,000 square kilome-
tre of agricultural land, of which people could no longer 
farm 2,640 square kilometre.
Present status
International Atomic Energy Agency (IAEA) noted that 
“since 1986, radiation levels in the environment have 
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fallen by a factor of several hundred, due to natural pro-
cesses and counter-measures and most of the land con-
taminated with radio-nuclides has been made safe and 
returned to economic activity.”
Except in areas very close to the stricken reactor, increase 
in doses were low, often within natural background radia-
tion present everywhere.
About 2,500 workers are assembling at site a humon-
gous 36,000-ton new containment shell (cost $2.45 bil-
lion) 350-foot high and 500-foot long with a design life 
of 100 years. This marvellous piece of engineering will 
be slid over the stricken reactor and the old shelter (sar-
cophagus).
The Chernobyl accident forced Russia to eliminate the 
deficiencies that caused the accident in 15 similar reac-
tors. There are no such deficient reactors operating in 
any country.
A study led by Prof. J. T. Smith, University of Portsmouth, 
U.K. has revealed abundant wild life populations at Cher-
nobyl (Current Biology, October 5, 2015).
“Chernobyl led to a leap forward in global cooperation 
on nuclear safety. Countries with nuclear power began 
sharing information and experience in a way they never 
had before. The IAEA’s mandate on nuclear safety was 
enhanced. IAEA Safety Standards were expanded,” Mr. 

Yukiya Amano, the Director General, IAEA as stated.
He listed other notable developments: IAEA adopted im-
portant international legal instruments including the Con-
vention on Nuclear Safety; the agency set up an inter-
national coordinated response system, with the IAEA’s 
Incident and Emergency Centre at its heart and an IAEA 
peer-review system which involves the deployment of in-
ternational teams of experts to advise countries on the 
operational safety of their nuclear reactors or the effec-
tiveness of their regulatory system.

Fuel loading begins at Unit II of 
Kudankulam nuclear plant
Power generation in the second reactor of the Kudanku-

lam Nuclear Power Project is likely to commence before 
the first week of June as loading of enriched uranium fuel 
in the reactor began. Sources in the KKNPP told The Hin-
du that robotic loading of 163 enriched uranium fuel as-
semblies, each measuring about 4.57 meters and weigh-
ing about 705 Kg, began on Wednesday and the exercise 
was likely to be completed in 10 days.
‘Hot run’
“If it is completed as planned, the reactor will be ready 
for criticality, which will be taken up after getting manda-
tory nod from the Atomic Energy Regulatory Board,” the 
sources said.
After preparing the second 1,000-MWE VVER reactor, 
being built with Russian assistance, for the ‘hot run’, the 
KKNPP started the exercise last year. During this test, 
the second reactor, its associated closed primary coolant 
pipelines, secondary coolant circuits, and the concrete 
reactor containment building demonstrated the strength 
and integrity prior to reactor start-up.
The reactor pressure vessel, the main coolant pipelines 
and every part of the reactor were tested during the ‘hot 
run’ by sophisticated robotic systems to ascertain wheth-
er these could withstand extreme factors as per the de-
sign specifications.
After an analysis by the Russian and KKNPP experts 
and the representatives of AERB at the KKNPP complex, 
the data obtained during the ‘hot run’ and subsequent in-
spections were forwarded to the AERB for its final nod 
for removing the dummy fuel assemblies and loading the 
163 uranium fuel assemblies.
Since the experts were satisfied with the hot run data, 
the dummy fuel assemblies were removed and the AERB 
gave permission for actual fuel loading.
Safeguards
Officials added that this was the first nuclear power plant 
in the world where the post-Fukushima safety enhance-
ment requirements had been implemented and were be-
ing operated successfully.
Russia is building the KKNPP under a 1988 intergov-
ernmental agreement. Unit 1 of KKNPP, India’s most 
powerful nuclear reactor till date, was commissioned in 
autumn 2013 and was restarted after a scheduled pre-
ventive maintenance on June 23, 2015. India and Rus-
sia had agreed to set up six VVER-1000 type reactors 
of 1000MW each at Kudunkulam to be supplied by Ro-
satom State Corporation of Russia.
Russians have emphasised that theirs is the only active 
civil nuclear cooperation as nuclear cooperation with the 
U.S. and France has been repeatedly delayed.
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Nautilus pompilinus, the pelagic marine mollusc with one 
of the oldest animal lineages on the planet, may get an 
extra global legal protection soon.
The palm-sized adult animal, which could live up to 20 
years in ocean depths, may soon be included in the Ap-
pendix 2 of the Convention on International Trade in En-
dangered Species of wild flora and fauna (CITES). The 
CITES authorities have sought the views of their Indian 
counterparts for determining the qualification of the spe-
cies.
Marine fisheries experts have recommended that the 
species shall be listed considering the rarity of the animal 
and its poor regeneration capacity. The species is com-
monly known as pearly nautilus considering the pearly 
nacre on its external shell. The animal has a chambered 
shell with limited mobility. It’s commonly found in ocean 
depths of 700 metres, explained a scientific evaluation 
paper.
Earlier researches have pointed out that the “low egg 
number, late maturity, long gestation and long life span of 
the Nautilus make the species vulnerable.”
The shell of the animal is traded widely across the world 
though there is no targeted fishery in India. However, 
there are reports of some targeted catch from Indonesia 
and Philippines.
At times, marine researchers have reported the acciden-
tal catch of the bright orange banded species during mid-
water trawling, pointed out a researcher.
The species has been accorded legal protection by in-
cluding it in the Schedule 1 of the Wildlife Protection Act, 
1972. The hunting or possession of the animals included 
in the Schedule is a punishable offence in the country. 
Some animals, which die a natural death may float in wa-
ter and land in shores, which are picked up by collectors. 
The fancy look and the shiny lustre make it a collector’s 
item. The shells are believed to be fetch high price in 
trade. There are reports of the shells, which are washed 
ashore, collected and clandestinely traded.
The species has relatively small population and are vul-
nerable to fisheries and also anthropogenic activities. 
Yet, no scientific data is available on its population in In-

dia. The species has not been currently assessed by the 
International Union for Conservation of Nature, says a 
scientific report.
The inclusion of the animal in the CITES list would ensure 
a global regulation in its trade. It would also extend the 
legal cover globally for the species, which is considered 
as rare link to the evolutionary history of animals, he said.

An early warning on the ocean state
What can bind coastal fishermen, marine scientists, and 
mariners and coastal security agencies more than their 
love for the sea? It is their insight into the marine environ-
ment and factors that influence the behaviour of the sea 
that binds them.
From tsunamis to tidal surges, to strong winds and ocean 
currents, there are a host of factors that influence the be-
haviour of seas which affect the lives of millions. The In-
dian National Centre for Ocean Information Services (IN-
COIS) of the Ministry of Earth Sciences has most of the 
answers about understanding the sea and its behaviour.
An INCOIS team consisting of TM Balakrishnan Nair, R 
Harikumar, PA Francis, and KG Sandhya was selected 
for the National Geosciences Award – 2014. The award, 
presented recently, was for developing Ocean Forecast 
and Information System for India for maritime safety.
The Ocean State Forecast Services (OSFS) provide ad-
vance information on wave height, direction and period 
(of both wind waves and swell waves), sea surface cur-
rents, sea surface temperature, mixed layer depth (the 
well-mixed upper layer of the sea), depth of the 20 de-
gree isotherm (a measure of the depth of the thermo-
cline), astronomical tides, wind speed and direction and 
oil-spill trajectory. 
The early warnings on the ocean state system serve 
fishermen, the oil and shipping industries, ports and har-
bours, maritime boards, coastal tourism departments, 
and enforcement and strategic agencies like marine 
police, Navy, and Coast Guard alike. The information is 
crucial for planning and executing various operations in 
seas, explained Dr. Harikumar who is in charge of the 
OSFS. The Oil and Natural Gas Corporation had made 
use of the assessment of wind potential in its western 
offshore field using a scatterometer (a microwave radar 
sensor which measures the scattering effect produced 
while scanning the surface of the Earth from an aircraft or 
a satellite), buoys and numerical models.
The assessment maps of the centre are useful to identify 
the regions where wind-farms can be set-up through the 
erection of wind driven turbines, he explained.

ENVIRONMENT 
AND ECOLOGY
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The forecasts are generated by numerical models, which 
are evaluated extensively using observations, using in-
digenously developed real-time observational systems, 
and are customized to simulate and predict the Indian 
Ocean features accurately, he said. The forecasts are 
available for Arabian Sea, Bay of Bengal, Northern In-
dian Ocean, Southern Indian Ocean, Red Sea, Persian 
Gulf and South China Sea. INCOIS provides the ocean 
state forecast along the shipping routes which are rou-
tinely used by the shipping industry to plan voyages and 
to select optimum routing.
The INCOIS has also developed the Online Oil Spill Ad-
visory for forecasting the oil spill trajectories which would 
help in mitigating the oil spill hazards and cautioning local 
people. The High Wave bulletins with alerts were found 
useful during the extreme weather conditions like cy-
clones. The forecast services have also been extended 
to Maldives, Sri Lanka and Seychelles in collaboration 
with the Regional Integrated Multi-Hazard Early Warning 
System for Africa and Asia.

Carbon sharing between trees
A chance discovery in a mixed forest in Switzerland re-
veals that tree-to-tree interaction in forests goes beyond 
mere competition for resources.
Forest trees are even more interconnected than thought, 
suggests a new study, which showed that around 40 per 
cent of the carbon in fine roots of spruce trees came from 
neighbouring trees. This level of sharing can be crucial 
for forests, especially under stress conditions like wild-
fires, say the authors in their paper published in Science 
recently.
Human-driven activities have been releasing vast 
amounts of CO2 into the atmosphere since industrialisa-
tion began two hundred years ago. Consequently, there 
is a lot of interest in understanding to what degree forests 
the largest terrestrial pool of biological carbon, are able 
to absorb this amount, thereby mitigating climate change, 
said Tamir Klein who studies eco-physiology at University 
of Basil, Switzerland, in an email interview sent to me.
While investigating the responses of trees to elevated 
CO2 Klein and team stumbled upon this discovery. To 
track the flow of carbon, they had used a tall canopy 
crane to label five 40-metre-tall Norway spruce trees with 
stable carbon isotope 13. Five unlabelled spruce trees 
were used as control. The labelled and unlabelled trees 
were then measured for C-13 from “tip to toe” - cano-
py twigs, stems, and fine roots. This was also done for 
neighbouring unlabelled non-spruce trees. Their method-

ology ensured no label transfer to other trees. However, 
the team noticed something unexpected. “We discovered 
that labelled carbon does find its way to other trees, albeit 
in the root zone,” said Klein.
Isotopic signature
In fact, the numbers revealed that roots of neighbouring 
trees, species no bar, shared an almost similar isotopic 
signature. The scientists strongly suspect that this inter-
action is mediated by networks of symbiotic fungi called 
mycorrhiza which connect the roots of different trees. 
“Mycorrhizal networks are very common in most forests 
across biomes and climates. In spruce forests they are 
so common that they are considered a substantial carbon 
sink,” said Klein.
Much about the magnitude, direction and the regulation 
of these transfers is yet unclear. Since all the trees in 
the study were healthy, and stress-free, the authors ac-
knowledged the possibility that the labelled trees were 
transferring its excess carbon below ground and, in turn, 
triggering mycorrhizal growth and activity.

However, this level of carbon sharing capabilities among 
neighbouring trees may have implications for forests 
under stress. “We hypothesise that under stress condi-
tions, trees which are connected to each other through 
the “right” mycorrhiza species (a multi-host mycorrhiza) 
might have some advantage over trees which have to 
withstand as individuals,” said Klein.

Arctic link to the monsoon
In the chill climes of polar waters, scientists are looking 
for specific oceanographic factors that could influence In-
dian monsoon.
IndARC, the country’s first moored-underwater obser-
vatory in the Arctic, had recently been deployed for the 
continuous monitoring of the oceanographic parameters 
from various depths. IndARC is expected to provide sig-
nificant inputs in the understanding of the Arctic climate 
and its possible link to tropical processes, specifically the 
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Indian monsoon. The observatory is presently anchored 
about 1100 km away from the North Pole at a depth of 
192 metres.
The observatory carries with it an array of high-end 
oceanographic sensors strategically positioned at dis-
crete depths in the water column. The sensors are 
programmed to collect real-time data on seawater tem-
perature, salinity, current and other vital parameters of 
the fjord (creek), explained K.P. Krishnan, the leader of 
the project, ‘long-term monitoring of Kongsfjorden for 
climate-change studies’.
Climate change is felt first and fastest in the Arctic. It 
manifests as rising temperatures, loss of sea-ice and the 
melting of ice sheets. Any change in the Arctic region can 
influence climate patterns, sea-level rise and biodiversity 
changes across the globe, he noted. The deployment of 
IndARC won the researchers the National Geosciences 
Award 2014, which was presented recently. The Indian 
research team included R. Venkatesan, Arul Muthiah and 
B. Kesavakumar of the National Institute of Ocean Tech-
nology, Chennai.
The observatory will help overcome logistical constraints 
in reaching the location during the harsh Arctic winter and 
obtaining near-surface data for the collection of ocean-
ographic data. It will also aid the continuous collection 
of data from depths very close to the water surface as 
well as at different discrete depths, he said. The oceano-
graphic data acquired though the observatory, besides 
providing for an increased understanding of the response 
of the Arctic to climatic variability, would also provide in-
puts in the understanding of the Arctic processes and 
their influence on the Indian monsoon system through 
climate modelling studies, explained Dr. Krishnan.

Global warming brings better weather to 
US
Thanks to climate change, 80 per cent of people living 
in America have been experiencing pleasant and favour-
able weather conditions during the last 40 years. Winter 
throughout the U.S. has become warmer with increas-
ing temperatures but summer temperature has not risen 
to levels where it has become markedly uncomfortable. 
The result is that weather has shifted toward a temper-
ate year-round climate that Americans have been dem-
onstrated to prefer.
There has been a steep rise in January maximum tem-
peratures — an increase of 0.58 degree C per decade. 
But daily maximum temperatures in July increased very 
slightly by 0.07 degree C per decade. Moreover, humid-

ity in the summer has declined somewhat since the mid-
1990s.
In other words, winter temperatures have become warm-
er for virtually all Americans while summer conditions 
have remained relatively constant. The results were pub-
lished in the journal Nature.
A body of evidence shows how climate change might 
have catastrophic global consequences. And it is true 
that there has been a rise in the frequency of extreme 
heat events and a decrease in cold spells in the U.S. and 
the patterns in these trends vary across regions within 
the country as well as across seasons. But over all, there 
has been an improvement in the local weather over the 
last few decades.
As a result of the favourable weather, there has been “low 
levels of concern” about the problems of climate change 
in the U.S. and not sufficient reasons to provoke the pub-
lic to quickly move to a low-carbon emitting country.
What is indeed worse is that the favourable changes 
in weather come despite the country being one of the 
biggest emitters of greenhouse gases. Countries in the 
tropics, which have not been the biggest emitters of 
greenhouse gases, have been facing the brunt of cli-
mate change such as drought, heat waves, flooding and 
changed rainfall pattern.
However, favourable weather will not be permanent fea-
ture in the U.S. Long-term projections of temperature 
changes indicate that weather would become “less” pref-
erable at the end of the 21st Century.
Patrick J. Egan, first author of the study from New York 
University, New York, estimated “U.S. public’s weather 
preferences by using an index score that measures the 
extent to which U.S. migration patterns are associated 
with weather at different locations, adjusting for con-
founding factors using a previously reported method”.
In an accompanying News piece, Joacim Rocklöv from 
the Umeå Center for Global Health Research, Umeå Uni-
versity, Sweden says that the study will be relevant to the 
attitude of people living in other countries and regions.
“In colder regions, such as in Canada, Russia and China, 
future winter warming may also be perceived as a ben-
efit of climate change, but the weather preference index 
would need to consider the effects of climate change on 
snow fall and ice formation, and how people respond to 
those changes,” he writes.
Rocklöv also points out that 40 years is a relatively short 
period by the standards of climate change. “Over such 
short periods, naturally occurring climate variability can 
confuse the climate-change signal,” and there is no way 
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of differentiating local warming caused by urbanisation 
with global climate change.

Coral reef find stuns oceanographers
A huge 9,300 sq km coral reef system has been found 
below the muddy waters off the mouth of the river Ama-
zon, astonishing scientists, governments and oil compa-
nies who have started to explore on top of it.
The existence of the 600-mile-long (nearly 966 kilome-
ter) reef, which ranges from about 30-120 m deep and 
stretches from French Guiana to Brazil’s Maranhao state, 
was not suspected because many of the world’s great riv-
ers produce major gaps in reef systems where no corals 
grow.
In addition, there was little previous evidence because 
corals mostly thrive in clear, sunlit, salt water, and the 
equatorial waters near the mouth of the Amazon are 
some of the muddiest in the world, with vast quantities of 
sediment washed thousands of miles down the river and 
swept hundreds of miles out to sea.
Freshwater plume
But the reef appears to be thriving below the freshwater 
“plume,” or outflow, of the Amazon. Compared to many 
other reefs, the scientists say in a recent paper in Sci-
ence Advances, it is relatively “impoverished.” Neverthe-
less, they found over 60 species of sponges, 73 species 
of fish, spiny lobsters, stars and much other reef life.
Its discovery came as a complete surprise, says co-
author Patricia Yager, a professor of oceanography and 
climate change at the University of Georgia. “I was flab-
bergasted, as were the rest of the 30 oceanographers.
Traditionally, our understanding of reefs has focused on 
tropical shallow coral reefs which harbour biodiversity 
that rivals tropical rainforests,” she told The Atlantic.
Grave danger
But the reef, no sooner found, is said to be in grave dan-
ger. According to the paper, the Brazilian government has 
sold 80 blocks for oil exploration and drilling at the mouth 
of the Amazon and 20 of these are already producing oil 
— some, it is thought, right on top of the reef.
“These [exploration] blocks will soon be producing oil in 
close proximity to the reefs, but the environmental base-
line compiled by the companies and the Brazilian govern-
ment is ... largely based on sparse museum specimens. 
Such large-scale industrial activities present a major en-
vironmental challenge,” said the study’s authors.

‘Coral bleaching hits 93% of Great 
Barrier Reef’

Australia’s Great Barrier Reef is suffering its worst cor-
al bleaching in recorded history with 93 per cent of the 
World Heritage site affected, scientists said on Wednes-
day, as they revealed the phenomenon is also hitting the 
other side of the country.
After extensive aerial and underwater surveys, research-
ers at James Cook University said only seven per cent 
of the huge reef had escaped the whitening triggered by 
warmer water temperatures. “We’ve never seen anything 
like this scale of bleaching before,” said Terry Hughes, 
convenor of the National Coral Bleaching Taskforce.
The damage ranges from minor in the southern areas 
— which are expected to recover soon — to very severe 
in the northern and most pristine reaches of the 2,300 

kilometre site off the east coast. Mr. Hughes said of the 
911 individual reefs surveyed, only 68 (or seven per cent) 
had escaped the massive bleaching event, which has 
also spread south to Sydney Harbour for the first time 
and across to the west.
Researcher Verena Schoepf, from the University of West-
ern Australia, said coral was already dying at a site she 
had recently visited off the State’s far north coast.
“Some of the sites that I work at had really very severe 
bleaching, up to 80 to 90 per cent of the coral bleached,” 
she said. “So it’s pretty bad out there.”
Australia’s Environment Minister Greg Hunt said it was 
“absolutely clear that there is a severe coral bleaching 
event occurring not just in the Great Barrier Reef but 
throughout many parts of the Pacific.”
Mr. Hughes said the bleaching began in Hawaii late last 
year and had already affected several Pacific islands. 
“Right now, New Caledonia, the Coral Sea, and the 
northern half of the Barrier Reef and New South Wales 
are bleaching severely, and Western Australia is quickly 
catching up,” he said.
Abnormal conditions
Bleaching occurs when abnormal environmental condi-
tions, such as warmer sea temperatures, cause corals 
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to expel tiny photosynthetic algae, draining them of their 
colour.
Corals can recover if the water temperature drops and the 
algae are able to recolonise them, but scientists warned 
last year that the warming effects of a El Nino weather 
pattern could result in a mass global bleaching event. 
Thermal stress impacts corals in Indian wa-
ters
Coral ecosystem thriving in the Indian waters has come 
under severe stress with instances of coral bleaching 
being reported from islands of Lakshadweep and some 
parts of Andaman.
It is the thermal stress in the form of increase in Sea Sur-
face Temperature (SST) that has proved disastrous for 
the corals.
While bleaching has been widely reported in the coral 
islands of Lakshadweep, some isolated incidents were 
reported from Andaman. Joint observations carried out 
by the National Institute of Ocean Technology, Chennai, 
and the Indian National Centre for Ocean Information 
Services (INCOIS), Hyderabad, confirmed the develop-
ments, said Satheesh Shenoi, director of the INCOIS.
Sea surface temperature
During the last couple of months, an increase in the Sea 
Surface Temperature was observed in the waters around 
the Andaman Islands, the Gulf of Mannar, and the Lak-
shadweep Islands. Following the observations, warning 
was sounded in these areas for coral bleaching. The in-
situ observations carried out at North Bay, South Anda-
man revealed the primary signs of bleaching, according 
to a communication from the INCOIS.
“Coral bleaching takes place when the symbiotic relation-
ship between algae (zooxanthellae) and their host cor-
als breaks down under certain environmental stresses. 
This results in the host expelling their zooxanthellae. In 
the absence of symbiotic algae, the corals expose their 
white underlying calcium carbonate coral skeleton and 
the affected coral colony becomes pale in colour. Coral 
bleaching can be activated and persist during varied en-
vironmental stresses,” explains a scientific document re-
leased by the Centre.
The SST was in the range of 32 degree Celsius when 
in situ temperature observations were made in Andaman 
coast. However, the rain following the development of a 
depression in the Bay of Bengal has brought down the 
SST thereby averting the massive incidents of bleaching, 
Dr. Shenoi explained.
There existed a strong trend for bleaching but not to an 
alarming level and only a few species were found to be 

vulnerable to the trend, he explained.
In Lakshadweep, bleaching was reported in the water 
around the islands of Kavarathy, Agathy and Bangaram. 
The damage to the coral ecosystem was reported as 
deep as 30 metres, according to Idrees Babu, a scientist 
of the Department of Science and Technology, Lakshad-
weep.
The SST in the Lakshadweep waters rose to 32 degree 
Celsius against the normal temperature of 25 degree 
Celsius. There has not been much rain in region except 
the scattered showers, said Mr. Babu.
The Lakshadweep region witnessed a massive destruc-
tion of corals in 1997 when around 85 per cent of the 
coral reef was destructed.
Coral regeneration
Amidst growing concern about the impact of coral bleach-
ing, scientists have also brought out some good news 
from the ocean depths of Andaman. The branching cor-
als that were destructed during the 2004 South Asian 
tsunami have started regenerating in the region. The im-
pact of bleaching would be different in different species 
and some may take 10 years or longer to regenerate, Dr. 
Shenoi pointed out.

Insight into mutations that cause tumours
In a study published in Cell Reports, scientists have dis-
covered how a gene mutation found in several human 
cancers, including leukaemia, gliomas and melanoma, 
promotes the growth of aggressive tumours, a finding 
that may help develop new treatment for the deadly dis-
eases.
“We’ve found the mechanism through which this mutation 
leads to a scrambling of the genome. That’s when you 
get really massive tumours,” said Eros Lazzerini Denchi, 
associate professor at The Scripps Research Institute 
(TSRI) in the U.S. The research also suggests a possible 
way to kill these kinds of tumours by targeting an impor-
tant enzyme.
The researchers studied mutations in a gene that codes 
for the protein POT1. This protein normally forms a pro-
tective cap around the ends of chromosomes (called tel-
omeres), stopping cell machinery from mistakenly dam-
aging the DNA there and causing harmful mutations.
POT1 is so critical that cells without functional POT1 
would rather die than pass on POT1 mutations. Stress 
in these cells leads to the activation of an enzyme, called 
ATR, that triggers programmed cell death.
Knowing this, scientists in recent years were surprised to 
find recurrent mutations affecting POT1 in several human 
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cancers, including leukaemia and melanoma.
“Somehow those cells found a way to survive and thrive. 
We thought that if we could understand how that hap-
pens, maybe we could find a way to kill those cells,” said 
Lazzerini Denchi, who led the study along with Agnel 
Sfeir of New York University, School of Medicine.
Using a mouse model, the researchers found that muta-
tions in POT1 lead to cancer when combined with a mu-
tation in a gene called p53.
When mutated, P53 overrides the protective cell death 
response initiated by ATR.
Then, without POT1 creating a protective cap, the chro-
mosomes are fused together and the DNA is rearranged, 
driving the accumulation of even more mutations. These 
mutant cells go on to proliferate and become aggressive 
tumours. The findings led the team to consider a new 
strategy for killing these tumours. — PTI

Emissions lower, but dust pollution up, 
finds study
Emissions from all sources, including vehicles, appear to 
have been lower this month compared to 2015, but levels 
of harmful fine particulate matter have been about the 
same or more during the corresponding period last year.
An analysis of air quality data from eight stations in Del-
hi by the Union Ministry of Earth Science’s SAFAR has 
found that the level of the dangerous ozone gas has been 
less in 2016 as compared to 2015. Ozone does not exist 
at the surface level on its own; it is formed when volatile 
hydrocarbons and other gases emitted by combustion 
sources like vehicles react in the air. Ozone becomes a 
bigger concern in the summer as the hot weather lends 
itself to its formation.
Dr. Gufran Beig, the programme director of SAFAR, said 
that though this April has been hotter than last year, the 
level of ozone has been less on an average.
“Despite favourable weather conditions, ozone has been 
less than last year. This is not much to do with the odd-
even scheme as the level was less. It points to an overall 
reduction in emissions from all sources,” said Dr. Beig.
Delhi has seen several measures in the past year that 
could have contributed to the reduction, including the Su-
preme Court-ordered imposition of ‘green tax’ on com-
mercial vehicles entering the city. According to the En-
vironment Pollution Control Authority, which was tasked 
with monitoring the implementation of the tax, the num-
ber of commercial vehicles entering Delhi has decreased 
by 50 to 60 per cent.
Though the ozone levels have been less, the level of 
PM2.5, which is harmful for health. 

101 species of spiders found in Chinnar 
Wildlife Sanctuary
Researchers recently spotted 101 species of spiders be-
longing to 65 genera from Chinnar Wildlife Sanctuary in 
Idukki, Kerala, when documenting spider diversity in the 
Sanctuary. The spider population from the sanctuary ac-
counted for 6.98 per cent of the Indian spider species.
Lycosidae, better known as wolf spiders and with excel-
lent eyesight and agile movements, were the dominant 
species in the sanctuary. The researchers encountered 
multiple web cast in the sanctuary and spotted as many 
as 10 species of Araneidae. These orb-weaver spiders 
cast their carefully knitted web in gardens, fields, and for-
ests and wait for the prey to walk in. The documentation, 
which was carried out by C.K. Adarsh and P.O Nameer of 
the Centre for Wildlife Sciences of the College of Forest-
ry, Kerala Agricultural University, Kerala, was published 
in the Journal of Threatened Taxa.
The spiders were surveyed in bushes, tree trunks, ferns, 
forest floor, foliage and grasslands and were handpicked 
for documentation.
Two endemic genera of Indian spiders — Annandaliel-
la and Neoheterophrictus — were identified during the 
study. Also, seven feeding guilds of spiders namely 
orb-weavers, stalkers, ground runners, foliage runners, 
sheet-web builders, space-web builders, and ambushers 
were identified. The report ofLatrodectus hasselti from 
Chinnar is the first record of the species from Kerala. 
There are only very few reports on the occurrence of L. 
hasselti in other parts of India.
Spiders perform important ecological services by func-
tioning as predators in nature. They feed on other insects 
and even small vertebrates. The loss of spiders could 
lead to ecosystem imbalances. Little has been under-
stood about the spiders of India, especially that of the 
Western Ghats, they pointed out.
The world of spiders is often shrouded in mystery, and 
much misunderstanding has been woven around them. 
There are popular misconceptions that all spiders are poi-
sonous creatures. But, in reality, a very few spiders are 
poisonous and harmful to human beings, the researchers 
pointed out, quoting earlier studies.

Asian water bird census data causes 
mixed feelings
A quarter century of ornithological observations of wet-
land birds of Kerala come with a mixed bag of joy and 
despair for birders.
At a time when the wetlands of the State are facing multi-
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pronged threats, the population of a few bird species has 
been found soaring whereas some others have nose-
dived in the population chart. Researchers focused their 
attention on the data generated from the four Ramsar 
sites of the State - Sasthamkotta Lake, Ashtamudi Lake, 
Vembanad Lake and Kole Wetlands - and also the other 
important wetland habitats to get a bird’s eye view of the 
population trends of wetland avian fauna.
The brightly coloured purple swamphen is one species 
that have thrived amidst widespread destruction of its 
habitats. Its population trend analysis demonstrated that 
the species has increased in Kerala during the last dec-
ade.
Ornithologists arrived at the conclusion after evaluat-
ing the bird data picked up from the Asian Water bird 
Census (AWC) held between 1987 and 2014. The an-
nual census, coordinated by Wetlands International, 
also happens to be the first country-wide citizen science 
activity on natural history in India. An influx of Eurasian 
coot, which was an added to the list of Kerala birds dur-
ing the late 1980s, has been reported in the State during 
winter season, noted P.O. Nameer of Kerala Agricultural 
University, the lead author of the population assessment 
paper.
The painted stork, earlier evaluated as a vagrant visi-
tor to wetlands of Malabar and south Kerala has spread 
beyond the region they are generally found predicted 
ornithologists, after taking into account the reports of its 
sightings in other parts of the State.
The population of Asian Openbill, extremely rare dur-
ing the 1970s, has remarkably increased since 2001, 
with at least four census reporting the presence of more 
than 3,000 birds. So is the case of Eurasian spoonbill 
as there have been several reports of sighting of large 
flocks from Kole Wetlands, Vembanad Lake and Kuttan-
ad Wetlands. Same is the case with blackheaded Ibis.
Indian spotbilled duck, glossy ibis, oriental darter, Asian 
woollyneck and spotbilled pelican recorded increased 
presence whereas the population of the river terns and 
cormorants remained stable.
But the bird group of terns underwent a steady decline 
over the years. From the nearly 30,000-strong popula-
tion in 1993-94, it had plummeted to just near 10,000 in 
the last decade. The loss of estuarine habitat like Pu-
rathur in Malappuram district and disturbances in other 
estuaries might have contributed to this decline. The de-
cline was evident in the relatively stable sites such as 
Kole Wetlands, rued the ornithologists.
The population of whiskered tern, which form the major 

chunk of the population of the terns in the State, too has 
fallen significantly. Gulls too painted a gloomy picture as 
they were sighted in lesser number during the past few 
censuses. The BirdLife International has recorded that 
11 water bird species of Kerala come under the IUCN 
Red list threatened categories with the black bellied tern 
being one of the ‘Endangered’ waterbird species in Ker-
ala.
The only report of black bellied tern during AWC was 
from the Kole Wetlands. great knot, a ‘vulnerable,’ trans-
continental migrant, has been reported from four sites 
whereas the Asian woolly neck stork (another vulnerable 
species), has been reported from 44 wetlands across 
the State.
Threats identified
Demographic pressure, industrial development, pollu-
tion, urbanisation, agriculture and aquaculture and water 
transport have been adding pressure on the wetlands of 
the State.
Reclamation of wetlands and the aquatic ecosystems, 
which are often considered as wastelands, is spelling 
trouble to several taxa. The stake nets used for fishing 
removes a wide array of non-target organisms, which 
are functionally important to the aquatic environment. 
Destructive fishing practise are also taking a toll on the 
bird population, it was reported.
Unregulated fishing, reclamation of wetlands, dumping 
of solid waste and domestic sewage too posed threats to 
the wetlands of Kerala, according to ornithologists.
Water staircases in seas
Internal waves, which move vertically through the 
ocean, can sometimes pass through “water staircases,” 
which are steplike variations of density of water, in such 
as manner as to churn up the underlying warm, salty 
water, thereby increasing the temperature of the top, 
cooler layers, according to a paper published in Physi-
cal Review Fluids. This suggests a possible mechanism 
by which the upper layers of the Arctic Ocean warm up, 
causing the ice to melt.
Water staircases are steplike variations of density of wa-
ter due to steplike changes in temperature and salinity. 
Though internal waves exist where the density gradually 
increases with depth, they cannot propagate where the 
density is uniform, for instance, within the steps of the 
staircase. While the passage of waves through a single 
step was studied earlier, the interaction between waves 
and multiple steps was not really understood well and is 
considered for the first time in this paper.
Ocean warming
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The Arctic Ocean has inflows coming from the Pacific 
Ocean and Atlantic Ocean. In this, the top layers consist 
of cooler and less saline water and below that is a layer 
of water coming from the Atlantic Ocean which is more 
saline and warmer, too. The effect of salinity wins over 
that of temperature and so, though the water below is 
warmer, it is heavier than the cooler, less saline layer on 
top..
“Warm, but salty water — ultimately originating from 
the Atlantic Ocean resides near the bottom of the Arc-
tic Ocean. If turbulence could somehow mix this water 
with that above, then, eventually, the surface could warm 
more rapidly, and this would increase the rate of sea-ice 
melt. One mechanism for mixing is the result of break-
ing internal waves,” says Bruce Sutherland, University 
of Alberta, Canada, the author of the paper, in an email 
interview.
The internal movement of water within seas from cold, 
dense regions to warmer, lighter ones constitutes the 
largest observable waves. These can stretch to wave-
lengths of over a hundred metres and travel from top to 
bottom. Like normal water waves, these propagate due 
to a variation of density of the water and not when there 
is constant density. In a staircase-like formation, though 
the density is constant within the step, there is a jump 
in density from one step to another. Hence, the wave’s 
energy can be transmitted from one interface to another.
Though not predominant, thermohaline staircases do oc-
cur in many places. “As well as the Arctic, they are persis-
tent in the Caribbean Sea. This is due to surface heating 
and evaporation resulting in warm salty water overlying 
colder fresher water. They do not exist where there are 
strong currents, as in the Antarctic, which have enough 
energy to stir up any staircases that might form,” says Dr 
Sutherland.
So the scenario is that when an internal wave strikes a 
density staircase, a part of its energy may be transmitted 
through the staircase. In other words, density staircases 
in the ocean can act to reflect short wavelength internal 
waves and transmit longer wavelength waves. This is 
analogous to the selective transparency of glass win-
dows on modern buildings that have multilayered coat-
ings designed to reflect red light (long wavelength light) 
and allow green-blue (shorter wavelength) light through
On reaching the ocean floor, the long-wavelength waves 
which have been transmitted cause turbulence and mix 
up the water. The warm waters then rise to the top and 
warm the top layers.
“Strong storms passing over the Arctic typically gener-

ate waves on the order of 10-100 km horizontal scale. As 
sea-ice retreats and storms passing over the increasingly 
non-ice-covered ocean generate more and more waves, 
it seems that still a substantial fraction of this energy can 
transmit to depth, and this may consequently cause mix-
ing at depth that could bring those deep warm (but salty) 
waters closer to the surface. The filtering that my theory 
predicts suggests that the energy transmitted to depth 
might be moderately smaller than one would expect in 
the absence of density staircases. But, for the most en-
ergetic waves — those transmitted by storms — the de-
crease is not substantial,” says Dr Sutherland.

More extreme rainfall on land masses 
predicted
In the current global warming scenario, extreme rainfall 
events can be expected to increase in both dry and wet 
land regions of the world, according to a recent study 
published in the journal Nature Climate Change.
The water vapour concentration increase in the atmos-
phere per degree Celsius rise in temperature is 7 per 
cent according to the Clausius-Clapeyron theory. Over 
the ocean, where evaporation is greater than precipita-
tion (rainfall), such as in dry areas, the atmosphere will 
get drier with increased global warming as the evaporat-
ed water, in the form of vapour, is carried away by winds, 
leaving behind a dry atmosphere. And where the precipi-
tation is greater than evaporation such as in wet areas 
the areas will get wetter.
But over the land masses it has been less clear as to how 
the rainfall patterns change with global warming. Based 
on models and observations it has been found that global 
average precipitation increases only about 2 per cent. In 
some way the atmosphere produces less rain.
One way that this could happen is if rain increases at the 
Clausius–Clapeyron rate when it does fall, but falls less 
often, making precipitation events more extreme. This 
is what is seen typically in general circulation models 
(GCM), the most detailed models of the climate system.
Another point is that the heat released by the condensa-
tion of water itself tends to pull more moisture into a pre-
cipitating system. This suggests that intense rain might 
instead increase with warming at even higher rates than 
the Clausius–Clapeyron rate— perhaps twice as fast, 
as some observations for short timescales (minutes to 
hours) seem to show. On the other hand, as the atmos-
phere’s capacity to evaporate moisture from arid regions 
and to transport it away will increase at the Clausius–Cla-
peyron rate, arid regions are expected to become drier 
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still, and it seems plausible that this would reduce all pre-
cipitation (from light to heavy) in these regions.
In the study, Dr Markus Donat of the Climate Change Re-
search Centre, University of New South Wales, Australia 
and colleagues analyse the changes in observations of 
annual total and extreme (the most to fall on any single 
day in the year) precipitation over land for 1951–2010. 
They find that the fraction of the year’s rain that falls on 
the wettest day increases consistently with the Clausius–
Clapeyron rate across both these regions.
GCM simulations of the same period are consistent with 
these observations, and those of the late 21st Century 
show that the trend continues. Therefore, we can have 
some confidence that extreme precipitation risk will in-
crease not only in wet regions but also in dry ones.
The study, though significant for its findings has the 
drawback that the tropics were poorly covered. The 
global warming effects are most severely felt in the trop-
ics where complex physical interactions make prediction 
hardest. Also, extreme rainfall data is widely available 
only on the daily timescale. It cannot be known how it 
will change on shorter and longer timescales, which will 
indicate the flood risk in different places.

Earth home to a trillion species
The Earth could contain nearly one trillion species, of 
which 99.999 percent are yet to be discovered, says a 
study based on the largest analysis of microbial data. 
The findings, published in the journal Proceedings of the 
National Academy of Science s, suggest that only one-
thousandth of one percent of all the species have been 
identified.
“Estimating the number of species on Earth is among the 
great challenges in biology,” said one of the study authors 
Jay Lennon from Indiana University in Bloomington, Indi-
ana. The scientists combined microbial, plant and animal 
datasets from government, academic and citizen science 
sources, resulting in the largest compilation of its kind.
Altogether, these data represent more than 5.6 million 
microscopic and non-microscopic species from 35,000 
locations across all the world’s oceans and continents, 
except Antarctica. “Our study combines the largest avail-
able datasets with ecological models and new ecologi-
cal rules for how biodiversity relates to abundance. This 
gave us a new and rigorous estimate for the number of 
microbial species on Earth,” Lennon explained. The esti-
mate is based on universal scaling laws applied to large 
datasets.
The authors are Jay Lennon and Kenneth Locey of Indi-
ana University. “Until recently, we’ve lacked the tools to 

truly estimate the number of microbial species in the nat-
ural environment. The advent of new genetic sequenc-
ing technology provides a large pool of new information,” 
Lennon added.

Western Ghats under threat: Report
Many natural and mixed World Heritage Sites, including 
the Western Ghats, are threatened by harmful industrial 
activities such as mining, says a report.
The harmful industrial activities include oil and gas explo-
ration and extraction, mining, illegal logging and large-
scale constructions, according to the report, ‘Protecting 
people through nature,’ prepared by the World Wildlife 
Fund and the International Union for Conservation of Na-
ture (IUCN).
Three of the seven such Indian sites — Manas Wildlife 
Sanctuary, Sundarbans, and the serial sites of Western 
Ghats — have been listed as being under threat.
The report highlights that the Western Ghats support “the 
single largest population of endangered Asian elephants 
and vulnerable Indian bison.”
The report concludes that “nearly half of all natural World 
Heritage Sites, including the Grand Canyon and the 
Great Barrier Reef, are threatened by industrial activi-
ties.” The data for the study was drawn from the IUCN’s 
World Heritage Outlook.

On Western Ghats, the report says the sites are facing 
“extractive threats” in the form of “oil and gas conces-
sions” and “mines and mining concessions.” The Manas 
Wildlife Sanctuary faces unsustainable water use where-
as Sundarbans has issues related to water management. 
The survey estimates that 11 million people directly de-
pend on the World Heritage Sites for food, water, shelter, 
and medicine. The harmful industrial development poses 
a threat to these ‘ecosystem services and the communi-
ties that depend on them.”
Responding to the assessment, V.B. Mathur, Director, 
Wildlife Institute of India, Dehradun, said the methodol-
ogy of the report and its outcome were too generic in 
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nature.

Remote sensing and ‘divining’ in a 
desperate quest for water
In the quest for groundwater this summer, people seem 
to be relying on both cutting edge satellite images and 
traditional beliefs like ‘water divining’.
Over a month back, the State Government decided to 
use the Indian Space Research Organization’s satellite 
images to locate borewells in four taluks of three dis-
tricts of North Karnataka: Indi in Vijayapura; Afzalpur and 
Aland in Kalaburagi; and Kundagol in Dharwad. The ploy 
worked. Tadaalaga and Aland have now become tank-
er-free in recent weeks, thanks to borewells sunk in the 
spots located by satellite images. Both taluks had been 
dependent on water supply through tankers.
Private land problem
However, in Dharwad’s drought hit taluk of Kundagol, 
the government’s remote sensing -based borewell action 
plan has hit a block. Although eight underground water 
points in Kundagol were identified from satellite maps, of-
ficials in the zilla panchayat engineering department said 
they could not drill the wells as all points are in private 
properties.
Kundagol’s tahsildar has been tasked with two options: 
negotiate compensation with land owners or acquiring 
lands.
Meanwhile, in places where the government did not seek 
satellite images, it’s the practice of ‘water divining’ that 
people have resorted to as a desperate search is on for 
trustworthy “water diviners”. They are in huge demand 
even in the country’s IT capital.
A gated community on the Kanakapura Main Road want-
ed to sink another borewell as a standby, after the first 
one was almost dry, and they took the help of Bora Linga, 
who claims have powers to detect groundwater with the 
throbbing of his veins. He walked around the 12-acre 
campus and identified a spot, and when the borewell was 
dug there was water, said a resident.
There are nearly two dozen water diviners from Karna-
taka actively involved in the practice of locating under-
ground water. Their fees range from anywhere between 
Rs 5,000 and Rs 7,000 for every successful find.
‘Dubious practice’
This is despite scientists questioning the practice and ar-
guing it is not based on concrete evidence. “Science does 
not believe in divining. There is no meaning attached to 
this coinage, ‘water diviners’,” said hydro-geologist K.C. 
Subhash Chandra.

Several residents argue that the reliance on the practice 
of “divining” is cheaper and less time consuming than 
more scientifically proven methods.
‘Plant kingdom faces increasing threats’
Britain’s Royal Botanic Gardens warned of the threats 
facing the world’s plant kingdom in the first global report 
of its kind aimed at drawing attention to often-overlooked 
species.
The “State of the World’s Plants” report was drawn up 
by botanists at the Kew Gardens research centre in west 
London, which has one of the world’s largest collections 
in its greenhouses and sprawling gardens.
“There has never been a State of the World’s Plants,” 
said Kathy Willis, science director at Kew Gardens.
Global reference
The 80-page report is intended to become a database 
and global reference point as it will be published annu-
ally and allow for comparisons on preserving the world’s 
plants. “This has been a huge undertaking... We engaged 
with more than 80 scientists to pull this together,” said 
Steve Bachman, one of the report’s authors.
More than 391,000 species of vascular plants, a large 
group of plants which conduct water and minerals, have 
been registered around the world.
Every year around 2,000 additional species are discov-
ered -- mainly in Australia, Brazil or China.
Some 17,810 plant species have a medical use, 5,538 
are food and 3,649 are animal feed, Kew Gardens said. 
But raising public awareness can be more complicated 
than warning about threats to African elephants, Bengal 
tigers or even tropical rainforests.
The threats to the plant kingdom come, above all, from 

farming. House building, diseases and pesticides are 
also top killers, the report said, with climate change only 
playing a marginal role for the moment.
But Willis said it may take until 2030 before the impact of 
climate change can really be monitored.
“For most of the major groups of plants we’re talking 
about, it takes at least 10, 20, 30 years before the next 
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generation starts to produce flowers and pollen,” she 
said.
Past studies have estimated that 10 percent of the world’s 
plant species are threatened with extinction — others give 
the alarming figure of 62 percent. Kew Gardens gave an 
estimate of 21 percent.

Remnants of El Nino holding up 
monsoon
The El Nino refers to a cyclical warming of the Central and 
Eastern Equatorial Pacific that frequently corresponds to 
a drought in India. The La Nina is the converse of the El 
Nino and brings good rains over the subcontinent.
Generally rain-bearing winds begin to be drawn across 
the equator by this time of the year.
These so-called cross equatorial flows haven’t developed 
substantially for this time of the year and even the IMD 
doesn’t yet have a clear explanation for this phenomenon.
While it has been steadily raining over Andamans — a 
meteorological thumb-rule that the monsoon is on track 
— they are likely to peter out because they aren’t suf-
ficiently fuelled by the cross-equatorial flows.
“There is a lag in the seasonal transition. Usually there 
are cyclones in May and we haven’t seen one so far,” 
said D.S. Pai, Chief forecaster, IMD. “Also, different mod-
els are showing different things and we are waiting and 
watching.”
Pre-monsoon rains
There will be rains over Tamil Nadu and Kerala in and 
around June 1 but these would be pre-monsoon rains, 
Mr. Rajeevan added.
The IMD has an elaborate set of criteria to officially de-
clare the monsoon’s onset over Kerala. These include at 
least 8 of 14 specified locations in Kerala and Karnataka 
receiving a minimum quantity of rains over two days, and 
a specific range of land temperatures and windspeeds.
‘No change in forecast’
“We are not changing our forecast,” said Mahesh Palawat 
of Skymet, “because our model indicates consistent rain 
over Kerala. Also there have been instances in the past 
when IMD has declared monsoon even when some of 
their own parameters haven’t been met. It’s a subjective 
declaration.”
In April, the IMD had said that India’s monsoon rains 
would be “above normal” and 106 per cent of 89 cm. This 
is cheerful news on the back of two consecutive years of 
drought in 2014 and 2015 and severe water shortage in 
several parts of the country. Policy makers relying on a 
good monsoon to bolster economic growth and consump-

tion.

Ken-Betwa project: Panel warns of 
dangers to ecology and animal life
A team of wildlife experts submitted a crucial report Mon-
day, on which hinges the fate of the first-ever inter-State 
river linking project since India’s independence. The 
submitted report — not yet public — warns of the dan-
gers to the ecology and animal life due to the proposed 
Ken-Betwa project. The main feature of the project is a 
230-km long canal connecting the Ken and Betwa rivers 
which will irrigate 3.5 lakh hectares of drought-prone Bun-
delkhand. However, it will also inundate about 400 of the 
4300-hectare Panna Tiger reserve in Madhya Pradesh.
The report neither endorses nor disapproves of the Ken-
Betwa project but notes that if the government were to go 
ahead it ought to ensure that the proposed canal does not 
hinder tiger movement and that there should be enough 

habitable forest land developed to compensate for the 
loss of tiger reserve land.
The Ken-Betwa river interlinking project is being vigor-
ously promoted by the incumbent NDA government as 
the first in a series of projects to transfer surplus water 
from certain rivers into deficient ones and improve irriga-
tion as well as hydropower availability.
Given the threat to the tiger reserve, the Environment 
Ministry, whose clearance is mandatory for the project, 
tasked the National Board for Wildlife (NBWL) with an ex-
pert analysis on the environmental impact.
‘Tough report’
“We have given a very tough report … the terms of the 
committee were not to recommend a ‘yes’ or ‘no’ but to 
give a site report,” said Raman Sukumar, NBWL member 
and part of a six-member team tasked to visit the site and 
assess the ecological and wildlife costs of the project. He 
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didn’t disclose the contents of the report.
Apart from threats to the tiger habitat, there are also 
threats to gharial, hyenas and vultures that live within the 
sanctuary.
Another expert confirmed to The Hindu that the report 
“had to strike a balance” between the need for irrigation 
and to preserve the ecology of the reserve, that is also 
now held as a model of tiger conservation. “No one can 
be happy about the project but the reality is that there is a 
Supreme Court directive to the government to implement 
the project,” he added.
The number of tigers in the reserve had plummeted from 
25 in 2006 to zero in 2009, sparking national conster-
nation. In conservation efforts in the seven years since, 
tigers from other reserves were relocated and are now 
believed to number 18.
Dam’s height
Discussions are still under way on whether the height of 
the proposed dam along the canal can be reduced to limit 
the extent of tiger reserve inundation. However, the pro-
ject in its current form will not affect farmers in the vicinity 
of the river and portions of the tiger reserve that will be 
lost are not the territory of the resident big cats, said peo-
ple familiar with the contents of the report.
The Environment Ministry’s go-ahead will enable the Na-
tional Water Development Agency (NWDA), a Water Re-
sources Ministry body, to begin work on the project.
“The MP government has already agreed to compensate 
twice the area that will be lost in the reserve, but reduc-
ing dam height will make the project unviable,” said S. 
Masood Hussain, Director General, NWDA.

‘Ken-Betwa link will benefit tigers’
The Union Water Resources Ministry, which is spearhead-
ing the Ken-Betwa river inter-linking project to irrigate six 
lakh hectares in Madhya Pradesh and Uttar Pradesh, has 
told the Union Environment Ministry that many measures 
are in place to ensure that territories and habitats of tigers 
and vultures in the region are not damaged.
The Ministry was responding to a report filed on Monday 
by wildlife experts, constituted by the National Board for 
Wildlife (NBWL), who warned of dangers to wildlife resi-
dent in the core region of the Panna tiger reserve.
NBWL clearance is necessary for the go-ahead and sub-
sequent commissioning of the Rs 9,000-crore project that 
proposes to irrigate the drought-ravaged Bundelkhand 
region.
‘New water bodies’
The project involves building the 288-metre Daudhan 

dam, and transfer of surplus water from the Ken river ba-
sin to the Betwa basin. This will submerge nearly 4,141 
hectares of the Panna tiger reserve — held as model of 
tiger conservation after its numbers fell from 35 in 2006 
to zero in 2009, and rose again to at least 18 after seven 
years of conservation — and could also mean that one 
tigress and her cub and some of the vultures resident in 
the area may have to adjust to new surroundings.
“On the contrary, water that will result in the region may 
lead to new water bodies that will draw herbivores and 
thus prey and carcasses for the tiger and the vultures,” 
said a source in the Water Ministry.
The Madhya Pradesh government had promised 8,000 
hectares of alternate forest land as compensation and 
much of it — currently barren — would be replenished 
with vegetation that had once existed in the region, the 
source added.
“There will be some inconvenience to wildlife but we are 
watering 6.35 lakh hectares and improving the lot of near-
ly 70 lakh people…I think the cost and benefit is evident,” 
said another official.
Experts unconvinced
Wildlife experts aren’t convinced. Raghu Chundawat, 
conservation biologist who has worked on tiger conserva-
tion in Madhya Pradesh, says the project will not channel 
water to drought prone regions of Bundelkhand.

Air pollution levels up by 8%: U.N. report
The United Nations Environment Assembly (UNEA) meet-
ing at Nairobi noted that air pollution has increased by 8 
per cent and progress and policies on air quality fall short 
of what is needed to save millions of lives each year.
The UNEA report “Actions on Air Quality”, released on 
Tuesday, said the declining air quality across the globe 
was threatening to add to the seven million air pollu-
tion deaths across the world in what was described as a 
‘’global public health emergency.”
Glaring gap
A snapshot on the actions on air quality taken by coun-
tries across different regions saw India figure high among 
those with stringent air quality laws and regulations but it 
was also among those countries where burning of both 
agricultural and municipal wastes is not regulated and 
commonly practised.
This underlined the glaring gap between expression of 
intent and the ground that needs to be covered in imple-
menting the policies.
While India was ranked among countries where major in-
vestments have been made in public transport in the last 



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 06

News of Apr.-June. 16

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

Vo
l. 

06
 A

pr
..-

Ju
ne

.

asp
ira
nt
for
um

.co
m

5 years, it also figures among nations with neither low 
sulphur fuels (50 ppm) nor advanced vehicle emission 
standards, highlighting the dichotomy between intent and 
ground action.
Intent praised
The report noted that “India with major air quality chal-
lenges in many cities has established air quality laws be-
sides regulation and implementation strategies for them.”
The report comes close on the heels of World Health Or-
ganisation (WHO) findings which listed 13 of India’s cities 
among the world’s top 20 polluted cities. The United Na-
tions Environment Programme (UNEP) Executive Direc-
tor Achim Steiner spoke of “reclaiming our air’’ as more 
and more people around the world are affected by air pol-
lution and the negative health affects.
More than 80 per cent of the people live in urban areas 
and are exposed to pollutants that exceed the WHO limits 
and have a bearing on lives, productivity and the econo-
my of the countries concerned, according to the report.

The cost of reducing air pollution in 2010 for India was 
pegged at $0.5 trillion and $1.4 trillion for China. Howev-
er, on an optimistic note, the report said there have been 
improvements in access to cleaner cooking fuels and ef-
forts point to a growing momentum for change.
The UNEA, reckoned to be the global environment parlia-
ment, is meeting at the UNEP headquarters in Nairobi for 
the second time with the broad agenda of implementa-
tion of the 2030 sustainable development goals that were 
adopted by the member nations in 2015.

Thermal stress impacts corals in Indian 
waters
Coral ecosystem thriving in the Indian waters has come 
under severe stress with instances of coral bleaching 
being reported from islands of Lakshadweep and some 
parts of Andaman.
It is the thermal stress in the form of increase in Sea Sur-
face Temperature (SST) that has proved disastrous for 
the corals.
While bleaching has been widely reported in the coral is-
lands of Lakshadweep, some isolated incidents were re-
ported from Andaman. Joint observations carried out by 
the National Institute of Ocean Technology, Chennai, and 
the Indian National Centre for Ocean Information Servic-
es (INCOIS), Hyderabad, confirmed the developments, 
said Satheesh Shenoi, director of the INCOIS.
Sea surface temperature
During the last couple of months, an increase in the Sea 

Surface Temperature was observed in the waters around 
the Andaman Islands, the Gulf of Mannar, and the Lak-
shadweep Islands. Following the observations, warning 
was sounded in these areas for coral bleaching. The in-
situ observations carried out at North Bay, South Anda-
man revealed the primary signs of bleaching, according 
to a communication from the INCOIS.
“Coral bleaching takes place when the symbiotic relation-
ship between algae (zooxanthellae) and their host corals 
breaks down under certain environmental stresses. This 
results in the host expelling their zooxanthellae. In the 
absence of symbiotic algae, the corals expose their white 
underlying calcium carbonate coral skeleton and the af-
fected coral colony becomes pale in colour. Coral bleach-
ing can be activated and persist during varied environ-
mental stresses,” explains a scientific document released 
by the Centre.
The SST was in the range of 32 degree Celsius when in 
situ temperature observations were made during the last 
week of April in Andaman coast. However, the rain follow-
ing the development of a depression in the Bay of Bengal 
has brought down the SST thereby averting the massive 
incidents of bleaching, Dr. Shenoi explained.
There existed a strong trend for bleaching but not to an 
alarming level and only a few species were found to be 
vulnerable to the trend, he explained.
In Lakshadweep, bleaching was reported in the water 
around the islands of Kavarathy, Agathy and Bangaram. 
The damage to the coral ecosystem was reported as 
deep as 30 metres, according to Idrees Babu, a scientist 
of the Department of Science and Technology, Lakshad-
weep.
The SST in the Lakshadweep waters rose to 32 degree 
Celsius against the normal temperature of 25 degree Cel-
sius. There has not been much rain in region except the 
scattered showers, said Mr. Babu.
The Lakshadweep region witnessed a massive destruc-
tion of corals in 1997 when around 85 per cent of the 
coral reef was destructed.
Coral regeneration
Amidst growing concern about the impact of coral bleach-
ing, scientists have also brought out some good news 
from the ocean depths of Andaman. The branching cor-
als that were destructed during the 2004 South Asian tsu-
nami have started regenerating in the region. The impact 
of bleaching would be different in different species and 
some may take 10 years or longer to regenerate, Dr. She-
noi pointed out.
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Indian researchers exploring the Arctic
From metering the precipitation in the Arctic region to 
drawing up a baseline data on microbial biodiversity in 
Kongsfjorden sediments and carrying out a biochemical 
evaluation and biomarker characterisation of Arctic fjord 
sediments, Indian researchers are into a series of scien-
tific investigations in the icy terrains of Arctic.
Working from Himadri, country’s Arctic research station 
at Spitsbergen, Norway, the scientists are looking into the 
various aspects of life that thrives there to gain a better 
understanding about the climatological factors that influ-
ence the Arctic weather and its impact on climate chang-
es elsewhere. The Arctic summer expedition, which be-
gan on June 13 will last for 41 days.
The researchers of the National Centre for Antarctic and 
Ocean Research, Goa, specializing in atmospheric sci-
ences, will look into the variability of precipitation over 
Arctic and the precipitation will be measured using Micro 
Rain Radar. The temperature and humidity profiles of the 
region will be created using a microwave radiometer pro-
filer.
They hope to “fill the gaps in the observational data on 
Arctic clouds, especially during the dark winter season, 
by recording measurements using a ceilometer to meas-
ure the vertical profiles of multiple cloud layers,” accord-
ing to a research document. The long-term monitoring of 
Kongsfjorden system of Arctic region for climate change 
studies has also been the mandate of the Centre during 
the current assignment.
An environmental specialist from the Mahatma Gandhi 
University, Kerala, will pay attention to the long term envi-
ronmental monitoring of fjord ecosystems, especially the 
ecosystem of Kongsfjorden and Krossfjorden. The water 
and sediment chemistry with respect to climate change 
in the fjords will be the focus area of research. Different 
teams will be carrying several studies. For instance, the 
biochemical evaluation and biomarker characterization 
from Arctic fjord sediments is the task assigned to the 
chemical oceanographer from the Kerala University for 
Fisheries and Ocean Studies.
The zooplankton ecology and planktonic food web dy-
namics in Kongsfjorden will be studied using in-situ and 
satellite oceanography techniques by another team. The 
impact of glacial runoff and associated arctic freshening 
on microbial community structure will also be assessed. 
A case study will be carried out in Kongsfjorden.
While trying to understand the macro-benthic faunal 
composition at selected locations in the Kongsjorden 

Fjord covering a length of 15 Km from the oceanic end 
to the glacial end of the Fjord, another scientist from the 
Cochin University of Science will look into the impact of 
glacial run-off and associated Arctic freshening of micro-
bial community structure of Kongsfjorden.

A station in Himalayas to study climate 
change
Glaciologists are studying Himalayan glaciers to under-
stand the impacts of climate change in the polar climate 
and its connection to the Indian monsoon.
A team of glaciologists from the National Centre for Ant-
arctic and Ocean Research, Goa, led by Paramanand 
Sharma, has already scaled over 4,500 metre to set up 
a research station on the icy terrain. The station would 
have several automated research facilities to detect the 
changes in glaciers, and glacial melt-water.
The scientists will be looking into various aspects of cli-
mate change and the present status and future stability of 
glaciers from the Himalayas. Scientists will be undertak-
ing an integrated study on the health and fate of bench-
mark glaciers from the Chandra basin (part of the Indus 
river basin) in Lahaul-Spiti valley, Himachal Pradesh, 
Western Himalaya, he explained.
The newly established station would be one of the few 
high-altitude research facilities in the Himalayas that 
would help the scientists to study the region throughout 
the year. The inclement and challenging weather with ex-
treme cold and windy conditions and the low availabil-
ity of oxygen at the dizzy altitudes make the task of the 
scientists a challenging one, explained Thamban Meloth, 
the leader of the Cryosphere and Climate project funded 
by the Ministry of Earth Sciences.
The “effects of global warming is most perceptible and 
amplified in the Polar Regions — the Antarctic and Arctic 
— and the Himalaya. The ice sheets and glaciers also act 
as natural recorders of climate variability and change,” 
he said.
India has also been attempting to learn more about the 
climate change in Antarctica and its linkages to global 
and tropical climate system and to look into the evolu-
tion, current dynamics and possible future instability of 
selected Antarctic ice shelves using geophysical studies 
and modelling.
The bio-geochemical cycling within the glacial ecosys-
tems of Antarctic, Arctic and Himalayan region, the dy-
namics and health of the Arctic glaciers, the dynamics 
and response of selected Himalayan glaciers to climate 
and other factors will also be studied.
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The multidisciplinary project has researchers from glaciology, geology, biology, physics, and chemistry that helps in 
understanding the cryospheric systems in a holistic way.
Since the last decade, the NCAOR has drilled several ice cores in Antarctica, up to a depth of 100 metre. These cores 
represent the Antarctic climate variability and change during the past several hundreds of years. The Centre is also 
measuring the carbon cycling in Antarctic cryosphere as well as the stability of ice shelves in coastal Antarctica, in the 
face of a warming climate, he explained.
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Activity equivalent calorie labelling to 
fight obesity
The pictorial warnings on tobacco products help in ef-
fectively conveying the harsh reality of the effects of 
tobacco and increase the awareness among users and 
potential users, there is a strong case to change the 
way food items are labelled, too. Instead of merely stat-
ing that a particular food item has a certain amount of 
calories, there is a greater possibility that people would 
change their eating habits if the labels contained infor-
mation on equivalent exercise required to burn the cal-
ories contained in the food item, the Royal Society of 
Public Health, U.K., says.
“Giving consumers an immediate link between foods’ en-
ergy content and physical activity might help to reduce 
obesity,” Shirley Cramer, Chief Executive at the Royal 
Society of Public Health writes in The BMJ.
There is little information that current information found 
on food and drink packaging, including “traffic light” la-
belling, has any effect on consumption behaviour. “Pack-
aging should not only provide nutritional information but 
should also help people to change behaviour,” she notes.
The Royal Society for Public Health has called for the 
introduction of “activity equivalent” calorie labeling. The 
prominent pictorial icons placed alongside existing front-
of-pack information would contain symbols that show 
the minutes of several different physical activities that 
would be required to burn off the calories individuals 
consume in the product. “The aim is to prompt people to 
be more mindful of the energy they consume and how 
these calories relate to various activities in their every-
day lives, to encourage them to be more physically ac-
tive,” she writes. “Those from lower socioeconomic soci-
etal groups often have lower nutritional knowledge, and 
health literacy. Information on food must be presented 
in a medium that can be understood by all sections of 
society, regardless of social class or economic situation. 
It is known that consumers understand symbols more 
easily than numeric information which suggests activity 
equivalent calorie labels may provide an easier refer-
ence for people less able to decipher current front-of-
pack labels,” the RSPH position paper notes.
For example, instead of merely stating that a can of car-

bonated drinks contains 138 calories, mentioning that it 
would take a person of average age and weight about 
26 minutes of walk to burn 138 calories contained in the 
can of drink will be direct and more effective. “Given its 
simplicity, activity equivalent calorie labelling offers a 
recognisable reference that is accessible to everyone,” 
Cramer writes.
“Initial studies show that this approach can change be-
haviour by reducing intake or modifying choice” she 
notes. The Royal Society of Public Health got important 
and positive feedback from people on activity equivalent 
labelling. For instance, public polling by the society has 
shown that almost half (44 per cent) of people find cur-
rent front of pack information confusing. And almost two-
third (63 per cent) of people said they would support the 
introduction of activity equivalent labelling. After viewing 
activity equivalent calorie labels compared with current 
traffic light front-of-pack information, people were over 
three times more likely to indicate that they would under-
take physical activity. A body of evidence indicates that 
even a modest increase in physical activity can have sig-
nificant health benefits. For instance, a brisk 20 minute 
walk each day has the potential to lower a person’s risk 
of premature death by between 16-30 per cent.
The public consultation also found that more than half 
(53 per cent) said that they would positively change their 
behaviour as a result of viewing activity equivalent calo-
rie information — by choosing healthier products, eating 
smaller portions, or doing more physical exercise, all of 
which could help to counter obesity. “Although we don’t 
know about actual behaviour change, initial consulta-
tions show promising intentions,” Cramer notes.
Balanced relationship
She admits that it would not be possible to reduce obesi-
ty by focusing on diet or physical activity alone. Instead, 
“people need to create a balanced relationship between 
the calories they consume and the calories they expend.” 
And there can be no better way than placing that infor-
mation right on the food packaging. It could be a “logical 
solution to a multifaceted problem” and the benefits will 
go a long way and beyond maintaining a health weight.
“The public is used to being told to avoid particular drinks 
and to cut down on specific foods. By contrast, activity 
labelling encourages people to start something, rather 
than calling for them to stop,” Cramer writes.

Cancer drugs can stop progression of 
Alzheimer’s, Parkinson’s

Health and Medicune
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In a breakthrough, researchers from the University of 
Delhi found that the progression of Alzheimer’s and Par-
kinson’s diseases can be suppressed or stopped by down 
regulating the expression level of d-myc in Drosophila 
(fruit fly). Since d-myc in an evolutionarily conserved hu-
man homolog of c-myc proto-oncogene, the findings in 
fruit fly may be applicable to humans as well.
Results
Results of a study were published in the journal Molecu-
lar Neurobiology.
Alzheimer’s and Parkinson’s diseases occur due to ac-
cumulation of abnormal clumps of proteins in neuronal 
cells. The abnormal clumps are formed when a mutation 
to tau protein acts as a trigger and causes the addition 
of more phosphate group to the tau protein. The addi-
tion of more phosphate group (phosphorylation) to the 
tau protein causes it to fold into the wrong shape and 
stick together to form fibre-like structure, which eventu-
ally bundle up to form clumps (neurofibrillary tangles) of 
proteins in the affected brain cells.
“Our team focussed on finding an appropriate gene/pro-
tein which can be utilized as an effective drug target to 
suppress or stop the pathogenesis and manifestation 
of Alzheimer’s and Parkinson’s diseases by reducing or 
preventing protein clumps from being formed in the brain 
cells,” said Dr. Surajit Sarkar from the Department of Ge-
netics, University of Delhi.
1,000 genes screened
“We screened over 1,000 genes in Drosophila and found 
d-myc as a candidate gene that was restricting the patho-
genesis of Alzheimer’s and Parkinson’s diseases.”
Most of the attempts at drug development have failed 
in the past, in part, because of the difficulties in finding 
an appropriate target gene or protein to act upon. Not 
anymore. Dr. Sarkar’s team has successfully zeroed in 
on d-myc in fruit flies (c-myc proto-oncogene in humans) 
as a possible target gene. The c-myc proto-oncogene in 
humans is a global regulator of gene expression. When 
this gene is down regulated, it prevents other genes from 
enabling more phosphate group to get added to the tau 
protein, thereby restricting/stopping the progression of 
disease. Since a majority of anti-cancer drugs attempt 
to regulate c-myc proto-oncogene expression, the use of 
such drugs in people with early stages of Alzheimer’s and 
Parkinson’s disease can help in stopping the progression 
of the disease.
“Our study demonstrates that a common drug target c-
myc proto-oncogene can be used to treat two most dev-
astating human disorders — cancer, and Alzheimer’s and 

Parkinson’s diseases,” Dr. Sarkar said.
Interestingly, several reports of successful clinical trials 
using certain anti-cancer drugs to treat Alzheimer’s and 
Parkinson’s appeared just as his team concluded the 
experimental work. “These scientists used anti-cancer 
drugs without knowing why the drugs were effective. 
Now, our study shows why the drugs helped in treating 
Alzheimer’s and Parkinson’s diseases,” he said. Cellular 
and molecular investigations were carried out in fruit fly 
as undertaking such studies on human subjects is un-
ethical. Also, brain tissues are completely degenerated in 
people with Alzheimer’s who have died.
The fruit fly was genetically programmed to develop 
symptoms of Alzheimer’s and Parkinson’s disease. In-
terestingly, expression of human’s Alzheimer’s or Parkin-
son’s disease causing gene in fruit flies shows symptoms 
similar to human Alzheimer’s or Parkinson’s — death of 
brain cells, memory loss, disability in movement, early 
death.

SDGs: big agenda, big opportunities for 
India
The year 2016 marks an end of the era of Millennium 
Development Goals (MDGs), which drove the global de-
velopment agenda since the new millennium. The MDGs 
have paved the way for Sustainable Development Goals 
(SDGs) that the world will strive to achieve over the next 
fifteen years. It is an opportune moment to reflect on the 
successes and the lessons learnt from the MDG era and 
the possible way forward for achieving the ambitious and 
inclusive agenda of SDGs in the health sector.
Lessons learnt
First, high-level political commitment globally and nation-
ally drove much of the progress towards MDGs. We need 
nothing less for the SDGs. Second, while MDGs helped 
improve the overall health of nations, the focus was on 
the aggregate targets ignoring inequities within countries.
To understand the real progress and challenges there is 
a need to disaggregate data by gender, economic sta-
tus and geographical area. Thirdly, neither the economic 
benefits of good health nor the direct financial conse-
quences of ill-health were sufficiently captured by MDGs. 
We know that nations require a healthy population to 
prosper. When people do fall sick, high out-of-pocket ex-
penditures on healthcare lead to financial hardship and 
diminish the ability of the population to contribute to the 
economy. In India, nearly 60 million people fall into pov-
erty just paying for healthcare, while many more abstain 
or delay seeking healthcare due to financial difficulties.
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Fourthly, MDGs did not capture the importance of pre-
vention, early detection and response to disease threats. 
The growing noncommunicable disease (NCD) epidemic 
and consequent premature deaths could be prevented 
by reducing lifestyle risk factors, specifically tobacco use, 
food intake, inactivity, and alcohol consumption. In addi-
tion, diseases like SARS, Ebola, MERS and Zika pose 
threats to global health security and have the potential 
to cripple countries. MDGs missed this important issue.
Lastly, it is not only about ‘more money for health, but 
also more health for money’; the MDGs focused on ad-
dressing specific disease and symptoms, which led to 
fragmentation, duplication and inefficiencies in the health 
systems. WHO estimates that nearly 20-40 per cent of all 
health resources are wasted.
The way forward
Unlike MDGs, which had three dedicated health goals, 
the SDG agenda has only one health goal (SDG-3) which 
aims to ‘ensure healthy lives and promote well-being for 
all in all ages’. The 13 broad targets under health goal are 
in-tune with current global epidemiological reality.
Besides the unfinished MDG agenda of reducing mater-
nal and child mortality and tackling the communicable 
disease, the SDG-3 also aims to tackle the epidemic of 
NCDs, substance abuse and ill-effects of environmental 
hazards. Health is also interlinked to several other SDGs 
related to poverty, gender equality, education, food secu-
rity, water sanitation etc.
The unprecedented scope of SDGs provides immense 
opportunity to bring health at the centre of economic 
growth agenda, which is PM Modi’s topmost priority. Uni-
versal Health Coverage (UHC), which is an explicit target 
under SDG-3, can act as the anchor to guide and inform 
SDG goals in health.
It is interesting that these thoughts have their roots in 
what was envisioned by Mahatma Gandhi.
He said, “Recall the face of the poorest and weakest man 
you have seen, and ask yourself if this step you contem-
plate is going to be any use to him.” It is this thinking, 
which was reflected in the MDGs and is now even more 
central in the SDGs.
Towards sustainable development
India can progress towards sustainable development in 
health if it follows the following five steps.
First, health must be high on the national and state agen-
da, as it is the cornerstone for economic growth of the 
nation. This requires high political commitment and col-
lective long-term efforts by ministries beyond the Minis-
try of Health to invest in health. The proposal in India’s 

draft National Health Policy 2015 to raise public to health 
expenditure to 2.5 per cent of the GDP by 2020 is com-
mendable.
Second, India should invest in public health and finish the 
MDG agenda through further improvements in maternal 
and child health, confronting neglected tropical diseas-
es, eliminating malaria, and increasing the fight against 
tuberculosis. For all these challenges, it is clear what 
needs to be done; programmes and interventions need 
to be taken to scale, with a central emphasis on equity 
and quality of services.
Third, accelerate the implementation of universal health 
coverage. UHC is important to prevent people slipping 
into poverty due to ill health and to ensure everyone in 
need has access to good quality health services. To com-
plement tax revenue based health financing, incremental 
expansion of prepayment and risk pooling mechanisms 
such as Social Health Insurance are worth considering. 
UHC is at the core of SDGs and in the interest of people 
and governments.
Fourth, build robust health system in all aspects and 
strengthen both the rural and urban components, with 
comprehensive primary health care at its centre. Given 
the magnitude of the private sector in India, more effec-
tive engagement with private healthcare providers is vi-
tal. Appropriate contracting modality, which is an impor-
tant feature under the Social Health Insurance or RSSY, 
can be worked out and private sector can be instrumen-
tal in complementing the public sector as demonstrated 
by different country experiences, including Thailand and 
Philippines.
Finally, develop a strong system for monitoring, evalua-
tion and accountability. It is absolutely essential to regu-
larly review and analyse the progress made for feeding 
into policy decisions and revising strategies based on the 
challenges.
In conclusion, the SDGs have the potential to create a 
world where no one is left behind.
The SDGS also make it possible to achieve what the 
WHO constitution mandates: attainment by all peoples of 
the highest possible level of health.

Early viral infection may have facilitated 
human evolution
More than 25 million years ago, a virus infected primates 
and left some genetic material behind. Many such viral 
genes were passed on to future generations and eventu-
ally some of them became a permanent feature of the 
human genome. About 8 per cent of human DNA is es-
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timated to have come from viruses; many segments ap-
pear to be “junk,” but a number of them have been found 
to have important functions. Syncytin-1 is one such gene.
In viruses, syncytin-1 produced a protein that helped it 
stick to host cells and fuse with them so that they could 
replicate without getting noticed by the host’s immune 
system, explained stem cell biologist Harry Moore from 
the University of Sheffield in an email interview. Syncy-
tin-1 has been a gene of interest ever since it was discov-
ered in human placenta, the organ that appears during 
pregnancy and mediates nutrient uptake by the foetus 
from the mother. It appeared that this gene was crucial 
for the formation of placenta and its altered expression 
was linked with conditions of abnormal placentation.
Syncytin is known to be more abundant in the first tri-
mester embryo than later stages, but Moore and Bikem 
Soygur from Akdeniz University, Turkey, wanted to nar-
row down further. “We were surprised it was present on 
embryos before implantation,” said Moore. This indicated 
that syncytin may be playing a role in another hallmark 
of early embryonic development, implantation. They duo 
presented the results of their investigation in a paper 
published on April 12 in Human Reproduction journal.

Implantation is the stage at which the 5-7 day old embryo 
fixes itself on the wall of the uterus. To probe into syncy-
tin’s possible role in implantation, the scientists looked at 
pre-implantation embryos donated for research to iden-
tify which cells of the embryo first produce the protein. 
They found that most of the syncytin was on cells which 
stick the embryo to the womb at implantation, suggesting 
syncytin is important at this stage.
The mechanism by which syncytin-1 facilitates implanta-
tion is still not entirely clear, but Moore presented a likely 
explanation: “Most probably (it does this) by helping the 
embryo to first stick to and then squeeze between the 
cells of the lining of the womb.”
Before this evolutionary event, and in other mammals, 
there have been genes identified that function similar to 
syncytin to enable embryo implantation and a placenta-

tion, explained Moore. “But they evolved, new retroviral 
infections occurred and if this was better for the embryo 
the genes were retained and the previous genes then be-
came dysfunctional,” he said, adding that if not for this 
viral infection of our ancestors and subsequent incorpo-
ration of syncytin-1, humans probably would not have 
evolved.
Possible applications
Understanding early embryonic development is required 
for refining current treatments of pregnancy-related is-
sues. The scientists look forward to being able to develop 
blood tests based on their results to identify pregnancies 
that might be at risk and also develop appropriate thera-
pies. But before this, more functional studies are needed. 
“It will be necessary to see if embryos from women who 
suffer with conditions such as recurrent miscarriage have 
unusual syncytin production,” said Moore, adding that ef-
forts were also underway to find better ways to mimic 
embryo implantation such as in 3D cell cultures in order 
to study the process more closely.

On the sanctity of the cow: the heart has 
its reasons
The Vedic People, since 1600 BCE, have bred and used 
the cow in their homes, community and society. While 
these ancient Indians were familiar with a large number 
of animals (horses, cats and tigers, dogs, deer, elephants 
and even the rhinoceros) the cow has always been held 
and worshipped in maternal terms ( go-matha ).
This sanctity of the cow is respected to this day. She is 
tame, gentle, gives us our daily milk, and we use even 
her droppings for a variety of purposes.
These are already enough reasons to admire and adore 
her; yet some people have tried to thrust several ‘unique’ 
but, alas, scientifically untenable properties on the cow. 
My cousin Sundaram had sent me one such set of claims, 
which are found in the site https://www.iskconbangalore.
org/blog/why-should-i-not-kill-cow/. There are a few other 
sites with similar ‘scientific’ claims. In this column, I wish 
to point out whey these claims are scientifically unten-
able.
Here is one such claim. “One cow was regularly fed a 
particular quantity of a poison every day. After 24 hours, 
its blood, urine, dung and milk were tested in a lab to 
check where the poison could be found. In this way, the 
tests were done not for 1 or 2 days, but continuously for 
90 days in All India Institute of Medical Sciences (AIIMS) 
New Delhi. The researcher did not find any trace of poi-
son in milk, blood, urine or dung of that cow. Then where 
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did this poison fed for 90 days go? The go-matha hid the 
entire poison in her throat. This is a special quality that no 
other animal has”.
Comment: Well, my enquiries with some faculty mem-
bers at the AIIMS suggest that no such experiment was 
done there at all. The Institute’s Animal Ethics Committee 
would not have allowed feeding any poison to animals in 
the first place — and for 90 continuous days!!
Claim 2: “The cow is the only creature that inhales oxy-
gen and also exhales oxygen.”
Comment: Other than plants and mosses that photo-
synthesise, there is no living being that exhales oxygen. 
The oxygen that is noted upon exhalation is part of the 
(unused) oxygen inhaled. The lungs of any animal are 
not efficient in delivering all oxygen from the inhaled air. 
Some of this oxygen that was not absorbed is exhaled. 
As https://www.quora.com/Do-cows-really-exhale-oxy-
gen. points out, this is the reason why mouth-to-mouth 
resuscitation works.
Claim 3: “Cow milk has the quality of countering poison.”
Comment: Poison is a wide word. What poison? Cya-
nide? DDT? And what proof do we have? Science will not 
accept (neither will law) unless proof is given. How do we 
prove (or disprove) the unprovable?
Claim 4: “Cow urine is the best killer of microbes.”
Comment: That urine (human, cow’s…) can kill bacteria 
is known. The mechanism is also known; it is the acidity 
of any animal urea (low pH value around 5), the pres-
ence of urea, and ammonium compounds ( vide D. Caye, 
1968, Journal of Clinical Investigations, pp. 2374-90) The 
cow’s urine is no different (paper by A. Ahuja et al., Inter-
national Journal of Recent Advances in Pharmaceutical 
Research, April 2012; 2(2): 84-87).
Claim 5: “We can save from radio-waves by plastering 
the home floors and area outside the home with cow-
dung.”
Comment: “Radio-waves” is a broad term, with no speci-
fication of the frequency/wavelength or strength/intensity. 
Ordinary radio and TV operate very well indeed, whether 
the house is plastered with cow dung or not, and so do 
cell phones and wi-fi. Indeed, the trouble with such state-
ments is their very generality.
Claim 6: “If 10 grams of cow-ghee is put in fire (yagnya), 
1 ton of oxygen is generated.”
Comment: This claim is totally against the laws of phys-
ics. 10 grams simply cannot generate 1,000 kilograms in 
any manner.
None of the claims made in the above article can be sup-
ported by science, bar perhaps one, namely, that cow 

urine has the ability to kill some microbes, and that too, 
with some reservation about the uniqueness of the cow 
in this context. And there is no point or logic in dismissing 
science, saying “they will prove it someday,” or “they are 
just against Hindu beliefs.”
Many of us Hindus revere the cow. This sense of rever-
ence is touching, and unique indeed. We are moved in 
admiration and gratitude to the great help she has of-
fered to mankind through her milk and her ability to pro-
duce healthy babies (cows and bulls). The cow has been 
deified not only as Kamadhenu, but even as the ordinary 
household variety.
But with claims such as the above, the holy cow loses 
some of her nobility, and we start thinking of her more in 
utilitarian terms, which is somewhat demeaning to her. 
Plus such tall claims, so easily dismissed by science, 
make it worse. As the French philosopher Blaise Pascal 
so aptly said: the heart has its reasons, which reason 
does not know.

Get ready for plain packaging of tobacco 
products
Following Australia’s example, for this year’s World No 
Tobacco Day on May 31 the World Health Organisation 
is calling on countries to “get ready for plain packaging of 
tobacco products”. Plain packaging refers to “measures 
to restrict or prohibit the use of logos, colours, brand im-
ages or promotional information on packaging other than 
brand names and product names displayedvn a standard 
colour and font style (plain packaging)”.

Against all odds, Australia was the first country to suc-
cessfully introduce plain packaging in 2012 and has 
since seen a decline in smoking.
The WHO’s call for action comes at a time when the 
tide is firmly turning against the tobacco companies. For 
instance, during the first week of May this year, the to-
bacco companies lost a long-run legal challenge against 
the European Union rules that force them to print graphic 
images on both sides that cover two-thirds of a cigarette 
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packet.
It didn’t stop there. The Court said that the 28 member 
states can go beyond the requirements of the European 
directive and introduce plain packaging. According edito-
rial in The Lancet, the European Court of Justice said last 
month that the new EU law on plain packaging was legal.
France, Ireland, and the U.K. have passed legislation that 
makes plain packaging mandatory from May 20 this year. 
All cigarette packets manufactured in these countries will 
have to be plain, standardised in the same drab green 
colour with the product name on the pack in a standard 
font.
Encouraging results
A little more than three years after Australia introduced 
plain packaging, and on the eve of the introduction of 
plain packaging in the U.K., Australia has reported that 
its plain packaging experiment is working well.
A post-implementation report published in February 
this year by Australia said: “The measure has begun to 
achieve its public health objectives of reducing smoking 
and exposure to tobacco smoke in Australia and it is ex-
pected to continue to do so into the future.”
Between December 2012 and September 2015, plain 
packaging together with enlarged graphic warnings and 
25 per cent tax increase since 2010 reduced average 
smoking prevalence among Australians aged 14 years 
and over by 0.55 percentage points. This reduction is 
would result in at least 118,000 fewer smokers.
Also, experimental studies, surveys and focus group 
studies have also found that plain packaging achieves its 
objectives — deter young people from taking up smoking 
in the first place than making smokers to quit.
“Tobacco packaging is a mobile billboard promoting con-
sumption of tobacco products. Tobacco packaging makes 
products more attractive, advertises and promotes to-
bacco consumption, distracts from health warnings and 
deceives people into thinking that some products are less 
harmful than others,” notes the WHO in a recently pub-
lished report.
“If you strip back the decoration, gloss and misleading el-
ements of tobacco packaging, you are left with little more 
than a box of deadly and addictive products that kills ap-
proximately 6 million people a year and harms the health 
of many more. Plain packaging helps reveal the grim re-
ality of tobacco products,” the WHO report adds.
Uneven success
Although some countries have successfully taken on the 
Big Tobacco by introducing plain packaging, globally to-
bacco control has been very uneven. The “least compli-
ant countries are often the ones with the highest rates of 

tobacco use,” notes the editorial. Hence it wants the glob-
al community to “remain vigilant to ensure a robust and 
even implementation of strategy across all countries”.
For instance, in the case of India, small and locally pro-
duced bidis are being displaced by cheap manufactured 
cigarettes, says a March 14, 2015 paper in The Lancet.
Despite tremendous pressure from tobacco companies 
India stood its ground by introducing pictorial warning 
covering 85 per cent of the front and back sides of all 
tobacco products. The next step for India should be to go 
in for plain packaging.
There is every reason for India to introduce plain packag-
ing as nearly 1 million people die each year due to tobac-
co-related diseases. And like Australia, the taxes should 
be raised steeply to deter young people from smoking 
and chewing tobacco products.

More light on how Zika virus infects the 
placenta
Some pregnant women who are infected with Zika virus 
transmit the infection to the foetus (vertical transmission). 
Researchers now know how the virus is able to cross the 
placental barrier and infect the foetus.
The Zika virus infects and replicates in immune cells of 
the placenta (Hofbauer cells). The infected cells, which 
are not killed, allow the virus to pass through the placenta 
of pregnant women and infect the brain cells of the foe-
tus. The results are published on May 27 in the journal 
Cell Host & Microbe.
That Zika virus infects the Hofbauer cells became clear 
when an earlier study found Zika viral antigen in these 
cells that were collected from the placental tissue of a 
foetus that unfortunately died as a result of Zika virus in-
fection.
Since Hofbauer cells have direct access to foetal blood 
vessels, transmission of the virus to the foetus becomes 
easy when these cells are infected with Zika virus.
Mehul S. Suthar, the Corresponding author from the 
Emory University School of medicine, Atlanta, U.S., and 
his team found that the virus can also infect another type 
of placental cell called the cytotrophoblasts, but only af-
ter a couple of days unlike in the case of Hofbauer cells. 
Cytotrophoblasts cells are found in the middle layer of the 
placental barrier.
iThe team undertook lab studies using Hofbauer cells 
and cytotrophoblasts derived from full-term placentae of 
five women who delivered by Caesarean section. They 
found that both cells types were permissive to Zika virus 
infection. The Zika virus used for the study was a strain 
currently circulating in Puerto Rico.
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“Our study indicates that Hofbauer cell type may be a tar-
get for Zika virus in the placenta and replication in these 
cells may allow the virus to cross the placental barrier 
and enter the foetal circulation,” Rana Chakraborty, a co-
author of the paper from Emory said in a release.
The placental cells from the five donors showed differ-
ent levels of viral replication, inflammation and antiviral 
gene expression, likely reflecting differences in genetics 
in these individuals.

Hence, some women may have the capacity to restrict 
Zika virus at different stages of the viral replication cycle. 
Such differences in pregnant women may be the reason 
why some women end up transmitting the virus to the 
foetus while some others don’t. “Women with more sus-
ceptible Hofbauer cells may support higher levels of the 
virus replication and subsequent spread to the develop-
ing foetal nervous system,” they write.
Since infection during the first trimester or early second 
trimester has been associated with the observed in-
crease in infants born with microcephaly, future studies 
should be directed at finding out when the Hofbauer and 
Cytotrophoblasts cells are most susceptible to Zika virus 
infection (first, second or third trimester).
As Hofbauer cells have been found to be the target cell 
within the placenta, antiviral therapies should be devel-
oped to prevent virus replication within these cells.

India lauded for Red Line Campaign on 
antibiotics
India’s idea of putting a red line on antibiotic packages 
to curb their over-the-counter sale is now being cited as 
a model that can be used globally to counter the rising 
threat of superbugs.
In its final report on tackling drug resistant infection re-
leased on May 19, the global Review on Antimicrobial Re-
sistance — commissioned by U.K. Prime Minister David 
Cameron in 2014 and chaired by economist Jim O’Neill 
— says India has led the way so far with its idea of a 

‘Red Line Campaign’ for antibiotics packaging, launched 
earlier this year, and should be considered as a starting 
point. It recommends that the labelling and symbols used 
can be improved if needed and then expanded globally.
“Common labelling standards of this type could become 
a condition of sale of antibiotics around the world,” the re-
port notes, while stressing that convincing people to stop 
using antibiotics would not be effective unless they rec-
ognise antibiotics. “Labelling of antimicrobials, especially 
antibiotics, is crucial. We call on governments and inter-
national health organisations to agree on global labelling 
standards,” it adds.
Launched in February
India’s Red Line campaign, launched in February this 
year, began marking prescription-only antibiotics with a 
red line to curb their irrational use and create awareness 
on the dangers of taking antibiotics without being pre-
scribed. The report says laws prevent sale of antibiotics 
and other antimicrobials over-the-counter, but these may 
be weakly enforced in some countries and non-existent 
in many.
It says 20-30 per cent of antibiotics are consumed with-
out prescription in south and east Europe, and up to 100 
per cent in parts of Africa.
It is still early in India to map the impact of the Red Line 
initiative, but experts see better awareness. “The govern-
ment has backed it up with a communication campaign 
that says a Red Line medicine should not be taken with-
out prescription,” Dr. Kamini Walia, who heads the Indian 
Council of Medical Research’s (ICMR) antibiotic steward-
ship programme and antimicrobials, said.
She added the campaign must continue and have hard-
hitting messages like those used for tobacco, and side-
effects of over-prescribing should also be highlighted.

Why Indians, SE Asian Malays respond 
differently to some drugs
A couple of years after successfully mapping the genetic 
variants associated with differential responses to two 
widely used drugs — warfarin (an anti-coagulant drug) 
and clopidogrel (an antiplatelet drug) — in 2,000 people 
from Delhi, Harayana, Uttar Pradesh, Bihar and Punjab, 
Dr. Vinod Scaria and Ambily Sivadas studied the phar-
macogenetic markers in a cosmopolitan population of 
Malays (southeast Asian Malays). Dr. Scaria is from the 
Delhi-based Institute of Genomics and Integrative Biol-
ogy and Sivadas is a Research Scholar at IGIB.
The results of the study were published in The Pharma-
cogenomics Journal.
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The duo used the recently released whole genome se-
quences of 100 South East Asian Malay individuals from 
Singapore Sequencing Malay Project for the study. Using 
this data, they checked if the pharmacokinetic markers in 
the Malay population were similar or different from those 
seen in the rest of the world and looked for percentage of 
people who had these markers. Differences in the mark-
ers and how frequently they were seen in a population 
will result in differences in drug response in the popula-
tion.
Genetic variation in absorption and metabolism of the 
drug can affect the concentration of the drug and in turn 
the effect of the drug. Also, genetic variation in the drug 
target can change the effect of the drug. For instance, 
they found potential deleterious effects in the gene 
VKORC1, which is the enzymatic target of the commonly 
used anticoagulant, warfarin. The genetic variation in the 
gene meant that in the SE Asian Malay population the 
amount of warfarin required for the desired effect is lower 
than the rest of the world.
“In the case of India, different populations have different 
frequencies of the marker connected with warfarin me-
tabolism. Therefore, it is important to capture the sub-
population data within India to optimise drug dosing,” 
said Sivadas. “In general, the Asian population requires 
a lower warfarin dose to achieve stable anticoagulation.”
Similarly, as a result of predominance of polymorphism 
in the gene GRIK4, the response to antidepressants was 
found to be very good. “We can predict higher success 
in treatment outcomes with antidepressant medications 
in SE Asian Malays,” he said. “But additional validations 
would be required for this to be considered definitive.”
Compared with other East Asian populations, the SE 
Asian Malays were found to be poor metabolisers of an 
antihypertensive drug debrisoquine. So the drug dosage 
should be lower to avoid toxicity.
“The real impact of the study is that this information could 
lead to a change in dosage of a certain drug for a particu-
lar population to achieve the same effect. And in future, 
the dosages can be modified before undertaking any 
clinical trial in this population,” they noted.
This information is particularly useful as dosages of most 
of the drugs in the market are based on information de-
rived from clinical trials carried out on Caucasians.
“Asian subpopulations including Indians and Malays are 
still not sufficiently represented in comprehensive phar-
macogenomic research and drug development and so 
the efficacy of the drugs in these minority populations is 

not known,” he said. The varied response to drugs both 
by Indians and SE Asian Malays compared with Cauca-
sians would mean that future trials have to necessarily 
include a few volunteers from these countries to know 
the precise dosing.
The earlier study carried out in India revealed significant 
differences in the percentage of people in the five States 
who had the markers for the drug warfarin and clopi-
dogrel. “Given the ethno-linguistic diversity represented 
by India, these studies further emphasize the need to 
profile more Indian subpopulations in order to build a 
comprehensive pharmacogenetic map for the entire In-
dian subcontinent,” Dr. Scaria stressed. “We are very 
keen on creating such comprehensive pharmacogenetic 
maps for all known drugs in use for the Indian popula-
tions which will immensely benefit safe drug dosing in our 
populations, provided we have adequate funding.”
While the Indian studies were limited by the availability 
of low-resolution genotype microarray datasets which 
allows one to profile only a set of known common vari-
ants, the latest study on Malays used the more powerful 
whole genome sequencing. Whole genome sequencing 
helps in identifying the common genetic variants when 
performed for a population as well as the very rare and 
personal variants that are found unique to an individual.
The SE Asian Malay study has helped build one of the 
most comprehensive pharmacogenetic maps, including 
227 common and 466 rare potentially functional variants 
in 437 genes in the population.

One more reason to avoid consanguine-
ous marriages
A body of evidence shows that children born out of con-
sanguineous marriages suffer from several congenital 
problems. This is particularly so in the case of children 
born out of union involving first cousins. The problem in 
close relative marriages surfaces when a person carries 
a defect in any of the genes associated with some form 
of disease and marries a person from the same kindred 
who also shares the defect. The child inherits two copies 
of this faulty gene, and thus has the disease.
Now, a study published recently in the journal Cytoge-
netic and Genome Research reports the presence of a 
ring chromosome in a two-year-old child of a first-cousin 
marriage. The child died when he was seven years old.
Ring chromosomes are rare unbalanced chromosomal 
abnormalities that occur in about 1 in 50,000 foetuses, 
says the paper. Ring chromosomes occur when the tips 
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of the chromosome are broken at both ends followed by 
fusion of these ends or telomere-telomere fusion of the 
chromosome without the loss of genetic material.
“In this case, the telomere was intact but the telomeric 
repeats may have got lost during the formation of the ring 
chromosome,” says Dr. Lakshmi R. Kandukuri from the 
Centre for Cellular and Molecular Biology, Hyderabad. 
One of the chromosomes of the chromosome 9 pair ex-
hibited the ring structure.
As a result of the ring chromosome 9, the child had de-
velopmental delay. “The two-year milestones were not 
reached on time but were delayed,” she says. The child 
also had facial dysmorphic features including low-set 
ears and upward slanting eyes, microcephaly, suffered 
from seizures and had mild spasticity.malities were pre-
sent in differing proportions. The anomalies comprised 
of a ring chromosome 9, two ring chromosomes, a large 
ring chromosome 9 with two centromeres and finally ab-
sence of the ring chromosome itself.
Detailed study of the ring chromosome 9 revealed gene 
loss due to deletion of a particular segment of the chro-
mosome. However, the loss was seen in only one arm 
of the abnormal chromosome. Chromosomal microarray 
analysis revealed a 15.7 Mb deletion in one arm of the 
chromosome 9. “This region is crucial as it carries genes 
associated with seizure disorder, speech impairment and 
intellectual disability,” says Dr. Kandukuri.
Though the observable characteristics of the child could 
be attributed to the loss of genes encompassed in this 
region, in-depth studies including molecular characteri-
zation of the genes involved are required to elucidate the 
contributory mechanism and to thus correlate the differ-
ent features such as developmental delay, facial charac-
teristics, seizure and microcephaly to the genotype, she 
stressed.

Mother’s Voice: it comforts and carries 
you through childhood
A human baby, while a foetus in the mother’s womb, can-
not see nor speak or understand language. Yet, it is able 
discriminate between the voices of the mother and other 
women! Experiments using the heart beat rate of the foe-
tus reveal a higher signal when the mother speaks. Early 
exposure to the mother’s voice facilities recognition of the 
sound sources and establishes it as a preferred stimulus. 
How is this? As the mother-to-be speaks, the accompa-
nying movements and vibrations are transmitted through 
her body to the baby in the womb, thus fixing her voice as 
the most perceived. Such perception is not necessarily of 

speech or language, but of the voice. It is “paralingual,” 
meaning not the language but the tone, pitch volume, 
rate, fluency and accent. All these are felt and registered 
by the foetus.
Such hearing and discrimination of speech sources 
seems to start in the last trimester of pregnancy. At this 
stage, the foetuses are able to discriminate their mother’s 
voice from a female stranger’s, suggesting recognition 
and learning of some features of her voice. The voice is 
thus referred to as the ‘auditory face’. Researchers at the 
Queen’s University in Canada studied 143 foetuses and 
recorded their continuous heart rates as they listened to 
recorded sounds (two-minute reading of the story of the 
young Bambi).The foetuses could tell apart their mother’s 
voices from those of the other women, even in these re-
cordings. The heart beats, the signal strengths and re-
lated features were distinctly different. This suggests that 
not only had each of these fetuses recognised its moth-
er’s voice but had learnt and stored this ‘auditory face’ of 
the mother in its brain.
Of course, the foetuses did not know who Bambi was, nor 
understand the language or the story. It was not speech 
perception or understanding, but voice perception. What 
they reacted to was the tone, the timbre and other fea-
tures that characterised the mother’s voice, which were 
different from those of the ‘strangers’. The neural network 
in the brain had already started forming and getting es-
tablished.
Lest we get too human-centric or bombastic, it is good 
to be told that other mammals too have such ability for 
voice recognition and discrimination. Macaque monkeys 
do so. Their babies tell apart their mothers from others. 
Dr. Insley from UC Davis in the US and Dr I. Charrier 
from Saint-Etienne in France have studied babies (pups) 
of seals from the ocean. “Not only do the pups and their 
mothers have the ability to recognize each other’s vo-
calizations during the breeding season, despite the large 
population of the colony, but they are able to retain these 
memories for at least four years; this learning appears 
to occur as rapidly as the first 2-5 days of life” quotes a 
review of these papers.
The recent paper titled “Neural circuits underlying moth-
er’s voice perception predict social communication abili-
ties in children”, by Dr. DA Abrams and others from Stan-
ford, in the May 31, 2016 issue of PNAS (US), points out 
that mother’s voice is a constant and familiar presence in 
a child’s environment, beginning at a time when the vocal 
sounds and vibrations are conducted through the uterus 
to the foetus’ developing auditory pathways. This stimu-
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lus is seen to guide the emotional and social functions 
during development- a ‘fingerprint’, as it were.
Just as the French studies showed how mother’s voice 
holds on for 4 years in seal pups, the Stanford group 
studied children as old as 7-10 years of age. They lis-
tened to their mothers’ voices (mothers were asked to 
simply repeat four-syllable nonsense words, thus no cue 
or hint, just babbles), and as they did, the researchers 
used functional MRI to measure the brain activity of the 
child. The results revealed that hearing a mother’s voice, 
a critical source of emotional comfort and social learn-
ing, is reflected in a wide range of brain parts that include 
auditory, speech, reward, and affective processing. The 
child’s social abilities are tightly linked to the function of 
this brain network. Surprisingly, this lasts as long as 10 
years of childhood.
Hearing and registering mother’s voice thus generates 
a neural fingerprint of the child’s social communication 
abilities. The study also suggests that in cases of children 
with autism or attention deficit, what the disturbance in 
this fingerprint might be, and how one may approach to 
correct it.

Karyotyping revealed that different chromosomal ab-
norFinally, the big question that fathers ask: what about 
us and our voices? Well, we do not know yet, but it cer-
tainly is not the same as the mother’s. While some early 
studies do suggest that voice recognition and fixation in 
the child does happen, what changes, if any, occur in the 
child brain are yet to be studied using methods such as 
fMRI. Till that is done, the jury is still out.

Did WHO’s TB care advice cause more 
MDR-TB cases?
Between 1993 and 2002, the World Health Organisation 
violated sound medical care by urging low- and middle-in-
come countries to follow less expensive, largely untested 
and ineffective treatment protocols to treat people with 
multidrug resistant TB (MDR-TB), says a paper published 
on June 21in the Health and Human Rights Journal.
Cost factor was the main consideration for the WHO to 
not recommend the available standard of care used suc-
cessfully to treat MDR-TB cases in rich countries. The 
paper, by Thomas Nicholson from the Sanford School of 
Public Policy, Duke University, Durham and others, ac-
cuses the WHO of practising double standards for TB 
care in low- and middle-income countries by virtue of be-
ing the advisor to donor agencies and governments.
For most of the 1990s, donors and governments were 
told “not to treat MDR-TB patients” but instead focus on 

preventing the emergence of such cases. “Weak health 
systems in poor countries, lack of capacity to implement 
complex health interventions, and even scientifically dis-
proven ideas that drug-resistant strains would not be as 
transmissible” were the rationalisations forwarded by the 
WHO for this policy, says the paper. “However, the driving 
force was a concern over cost.”
In the late 1980s, outbreaks of MDR-TB were reported 
all over the U.S, most notably in New York City. In the 
early 1990s, New York City successfully prevented trans-
mission of MDR-TB by treating patients with recently ac-
quired disease promptly, appropriately, and completely 
— ideally, with directly observed therapy (DOT). In 1995, 
MDR-TB outbreak was reported in a slum area in Lima, 
Peru. Even as the guidelines for treating drug-resistant 
TB were drawn up by the WHO, the global health body 
advised the Peru government to use an “untested stand-
ardised therapy.” And unlike in the case of New York 
City, no drug sensitivity testing was involved. So patients 
received drugs to which they were already resistant to. 
“Unsurprisingly, only 48 per cent achieved cure and a sig-
nificant number died. Many acquired further drug resist-
ance,” says the paper.

However, an NGO, Partners in Health (PIH), in Peru re-
jecting the WHO’s treatment regimen, and using other re-
sources adopted the same approach as in New York City 
after tailoring to the local needs and demonstrated that 
a higher cure rates — 66 per cent validated cure for all 
enrolled MDR patients— could be achieved.
“For many countries, the MDR-TB epidemic worsened 
from 1995 to 2005,” the paper says. Belarus adopted the 
WHO treatment protocols that was rejected by PIH and 
U.S. CDC and six years later nearly half of diagnosed TB 
patients had MDR-TB or XDR-TB. “The WHO’s persis-
tence in choosing to recommend sub-standard treatment 
regimens due to cost for treatment of DR-TB in these 
countries clearly had deadly stakes,” the paper notes.
“While championing the cost-sensitivity of its standard 
protocol for low-resource settings, it was insufficiently 
sensitive to the protocol’s fundamental biomedical ad-
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equacy for large groups of patients. Far from an ambitious program to stop TB using the drugs known to combat the 
disease and improve patient health, the protocol arguably set up millions to miss the boat of effective treatment,” the 
paper highlights.
A press release from Duke University says that despite second-line drugs becoming available in 2002 for treating 
MDR-TB patients in low- and middle-income countries, the WHO guidelines on treatment of MDR-TB patients were 
not rewritten till 2006. Salmaan Keshavjee, a co-author from the Department of Global Health and Social Medicine, 
Harvard Medical School, Boston, served on the committee that rewrote the guidelines.
According to WHO, globally, 190,000 people died of MDR-TB and an estimated 480,000 cases occurred in 2014 
alone. Of these, only 123,000 were detected and reported, even fewer received appropriate treatment, and only half 
of those treated were cured.
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Directed evolution to solve a 
drug-resistant disease
Media reports highlighted how a German team has been 
able to cut or slice off an important portion of the genet-
ic material of the human immunodeficiency virus (HIV), 
which infects and causes the deadly disease Acquired 
Immunodeficiency Syndrome or AIDS. This breakthrough 
has come after a decade of attempts by this team of re-
searchers from Dresden and Hamburg, and therein lies 
an engaging story of how they mimicked nature artificially 
to make this path-breaking advance.
Bacteria and fungi enter a cell as immigrants. Some of 
them are helpful, some stay quiet while some others 
cause trouble to the “host” (dark humour by scientists), or 
are pathogenic. Antibiotics tend to destroy the immigrant 
microbe. Viruses, on the other hand, go a step further. 
Upon immigration, they insert their genetic material or 
DNA into that of the host organism. They are thus akin 
to citizens and stay integrated formally within the host for 
generations on.
HIV is even craftier. Its genetic material is not the usual 
DNA, but its cousin, RNA. Yet, it integrates into the host 
genome, doing so in first making a copy or transcript of 
its RNA into DNA (this is actually reverse transcription). 
This DNA version is called the provirus, which integrates 
itself into the host genomic DNA, causing great damage 
to the host. The ideal treatment then for us, “hosts,” is to 
have an enzyme that can recognize this foreign DNA and 
chop it off. Indeed we have such enzymes, called recom-
binases. That the host has such a recombinase, with the 
nickname Tre, was discovered a decade ago by Dr Ind-
rani Sarkar, while working in the German group. But this 
was not sufficient, since the HIV provirus readily mutates 
and changes its DNA sequence in parts. What the body 
has is not just one set of unmutated HIV provirus, but a 
mixture of this and some mutated versions or subtypes 
as well. Trecan cut off some but not all subtypes, which 
can still stay and inflict damage and disease.
There is one drug called cART which even today is the 
main drug against AIDS, but it is very expensive ($20,000 
per person per year). In a noble and Gandhian effort to 
make this drug affordable to all, Dr. Yusuf Hamied of CIP-
LA India boldly declared and offered this drug to many 
nations in Africa at rock-bottom prices, in defiance of 

major drug cartels; this has proved eminently successful 
and has been appreciated. However, complications such 
as side reactions, drug-resistant strains of the virus and 
such other factors still cry out for additional drugs and 
methods to fight and win the war against HIV and AIDS.
It is here that the German group has scored success. 
They used the method now known as Directed Evolution. 
Notice the play on words here. Evolution is known to be 
random and chancy, not oriented towards any goal. The 
key molecular event in evolution is change or mutation 
in the sequence of the genetic material (DNA or RNA). 
But now we have the methods to read these sequences 
(thanks to the double Nobelist Sanger), and also the abil-
ity to synthesize these chains (thanks to the Nobelist Kh-
orana). Hence, making and changing the DNA/RNA se-
quence at will, or to do site-specific mutagenesis (thanks 
to the Nobelist Michael Smith) has become a reality.
What the researchers did was to first analyse the DNA 
sequences of many variants of the HIV protovirus using 
a database library, and found that one particular region in 
the sequence, known as loxBTR, was conserved in over 
90 per cent of all variants. This loxBTR is thus the Achil-
les Heel of most, if not all, HIV subtypes reported so far. If 
we can make an enzyme in the lab that can chop off this 
region of the HIV protoviral genome, we have a molecule 
that can act as a drug against even the virus that is still 
dormant and hiding within the body.
To this end, the group chose the recombinase Tre men-
tioned above, and kept on changing its sequence and 
structure step after step, each step built as an improve-
ment over the previous step. After 145 steps or cycles, 
they obtained an improved Tre enzyme active against 
over 90 per cent of the HIV subtypes known, or became 
broader in range. This step over step evolution, directed 
towards a broad range recombinase, which they named 
Brec1, led to the safe removal of HIV from infected cells 
in the lab, as well as from HIV-infected mice. Brec1 thus 
has the potential for clinical application as a cure against 
most subtypes of HIV and thus the disease AIDS. Directed 
evolution, or what Wikipedia defines as a “method used 
in protein engineering that mimics the process of natural 
selection to evolve DNA/RNA and thus proteins towards 
a user-defined goal”. If it can be used so successfully 
against HIV, why not use it against other scourges such 
as tuberculosis? The group of Dr. Matthew DeLisa at Cor-
nell has been arguing for such an approach ( PLoS One 
2013), and we hope some Indian groups will take this up.
A new state of matter detected
An international team of scientists has successfully de-

BIOTECHNOLOGY
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tected a mysterious new state of matter that causes elec-
trons, thought to be nature’s indivisible building blocks, to 
break into pieces.
The state, known as a quantum spin liquid, was found 
in a two-dimensional material with a structure similar to 
graphene.
First predicted 40 years ago, quantum spin liquids were 
thought to be hiding in certain magnetic materials, but 
had not been conclusively sighted in nature.
“This is a new quantum state of matter, which has been 
predicted but hasn’t been seen before,” said Johannes 
Knolle from Cambridge University, one of the co-authors 
of the study published recently in the journal Nature Ma-
terials.
In a typical magnetic material, electrons each behave 
like tiny bar magnets. When a material is cooled to a low 
enough temperature, they will order themselves so that 
all the north magnetic poles point in the same direction. 
But in a material containing a spin liquid state, even if 
cooled to absolute zero, the bar magnets would not align 
but form an entangled soup.
The researchers used neutron scattering techniques 
to look for experimental evidence of fractionalisation in 
crystals of ruthenium chloride (RuCl3) to measure the 
first signatures of fractional particles known as Majorana 
fermions

IIT Delhi: novel device for sepsis diag-
nosis
Novel, simple, low-cost device that quickly diagnoses 
septicemia at bedside has been developed by an IIT 
Delhi researcher working along with a Consultant from 
Global Medical Education and Research Foundation, Hy-
derabad.
Septicemia (or, sepsis) is the leading cause for deaths in 
hospitals worldwide. According to a paper published in 
October 2015 in the journal Analytical Chemistry, there 
are about 200,000 cases of sepsis deaths each year in 
the U.S. alone.
Sepsis is caused by the overwhelming response of the 
immune system to an infection.
The main causative agents of sepsis are Gram-negative 
bacteria due to their predominance in the normal intesti-
nal flora and the environment. Specifically, it is the endo-
toxin, a major constituent of the Gram-negative bacterial 
cell wall that causes sepsis.
In lieu of expensive and time-consuming methods for di-
agnosis of sepsis, Prof. Shalini Gupta from the Depart-
ment of Chemical Engineering, IIT Delhi and Dr. Venka-

taraman Sritharan from Hyderabad have developed a 
low-cost, disposable, point of care device for bedside use 
for sepsis diagnosis.
The device is a colorimetric rapid card test to detect en-
dotoxin levels in human serum sample.
A commonly used antibiotic colistin is combined with 
(conjugated) gold nanoparticles to act as a detection 
probe. “We used the drug to detect endotoxin as we did 
not want to use the antibody detection method and it also 
reduces the cost of testing,” said Prof. Gupta.
The principle
The drug combined with gold nanoparticles binds to the 
endotoxin present in serum samples. “The drug has a 
specific affinity to endotoxin,” she said. Since gold par-
ticles are red in colour at the nanoscale, the drug con-
jugated gold nanoparticles that get bound to endotoxin 
appear red. Since the amount of endotoxin present var-
ies depending on the severity of sepsis, the amount of 
drug conjugated gold particles that get bound to endotox-
in depends on the degree of infection; the colour of red 
deepens depending on the severity of sepsis. “More the 
endotoixin, the redder it becomes, because more gold 
nanoparticles get absorbed,” Prof. Gupta said.
To test a sample, a drop of serum is first added to the 
membrane on the device. Except the endotoxin, the rest 
of the constituents of the blood get sucked through the 
membrane.
The detection probe consisting of the drug conjugated 
gold nanoparticles is then added to the membrane. The 
drug binds to the endotoxin present on the membrane 
and turns red. “It works on a concentration-dependent 
manner, and so we get to know the degree of infection,” 
she said.
If the sample is from a person without sepsis, no endo-
toxin is present on the membrane. And since no bind-
ing of the drug to endotoxin takes place, no red colour 
is seen on the membrane. Since the gold nanoparticles 
are smaller than the pore size of the membrane, the drug 
conjugated gold particles pass through it in the absence 
of endotoxin.
The device eliminates the need for trained scientists and 
a sophisticated microbiology laboratory. This is an im-
portant consideration for India especially in rural areas 
where access to advanced diagnostic facilities and prop-
er healthcare facilities is poor.
Initial validation on 80 sepsis samples has been carried 
out, and validation using blind samples will soon be car-
ried out.
According to her, the device may be commercially avail-
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able by the end of this year. The device which took about 
three years to develop won the Gandhian Young Technol-
ogy Innovation award this March.

Right man, right time, right place - 
Ramachandran
As fields in Science and Technology go, the two buzzing 
ones, namely biotechnology and information technology 
have been the “newbies.” Started just about 35-40 years 
ago, these two have captured both the best minds and 
the best market. And India, happily enough, has contrib-
uted both to the science and the technology in these two 
fields.
Talking about biotechnology, people at the helm of affairs 
in India understood the value of this new science already 
by 1980, and decided to set up machinery to promote 
it. The Planning Commission (which had the agriculture 
scientist Dr. M S Swaminathan in it) and the Ministry of 
Science and Technology (which had the chemist/tech-
nologist Dr S Varadarajan in it) got together and set up 
the National Biotechnology Board (NBTB) in 1982. And 
they handpicked and invited Dr S Ramachandran (then 
at the Bengal Immunity in Calcutta) to join it as its Mem-
ber Secretary.
They could not have done better! It was the right man, at 
the right time, at the right place, doing the right thing. And 
as we pay our homage to this great soul (who passed 
away last month at the age of 82), let us reflect on his 
stellar contributions to promote and sustain this field of 
biotechnology as the Founder Secretary of the Depart-
ment of Biotechnology (DBT) from 1986 for seven years.
It was the right time. Significant number of young Indian 
biologists, having learnt some aspects of this blossoming 
field abroad, had returned home, and was looking for op-
portunities. Ramachandran understood this and nurtured 
them, with passion, at several universities and research 
centres. Indian Institute of Science Bengaluru, Madurai 
Kamaraj University, M S University Baroda, Anna Univer-
sity Chennai, JNU Delhi, University of Delhi South Cam-
pus, Pune University, University of Hyderabad, as well as 
the CCMB at Hyderabad and ImTech Chandigarh are just 
some examples.
He helped organise workshops, hands-on practical 
courses, special lectures, push people to write text books 
in biotechnology (I was one such, along with the late Dr 
Kunthala Jayaraman and Prof. K. Dharmalingam, both 
from MKU), offer grants for equipment and lab facilities. 
And these were done at speed and with a smile. And he 
was usually there on the spot, encouraging youngsters. 

Much of the advances these centres have made over 
the years have largely been due to the initiative of Ra-
machandran, and several of today’s ‘biggies’ in biotech-
nology research in India owe their stature to the leg-up 
that he offered them then.
Ramachandran realised the importance of combining bi-
ology with the other sunrise field of information technol-
ogy, and joined hands with Dr N Seshagiri (then secre-
tary of National Informatics Centre) and put together the 
Biotechnology Information System Network (BTIS Net), 
which was propagated across the country through able 
scientists( such as Profs. Dharmalingam, Ashok Kolas-
kar, M Vijayan, Manju Bansal, MW Pandit and others). 
Indeed, I recall the first ever e-mail I sent in my life was 
thanks to the Distributed Informatics Centre we had at 
CCMB, as part of BTIS Net.
Encouraging biotech industries and supporting them was 
another important initiative of Ramachandran. Dr Kiran 
Majumdar Shaw, perhaps the earliest biotech entrepre-
neur in India, writes in very warm words about him, and 
Dr Padmanabhan Babu, a scientist at TIFR, Mumbai, who 
started his own company, is another example. Vaccines 
was another area that Ramachandran encouraged and 
supported. It is worth noting here that today India sup-
plies over 45 per cent of the world’s childhood vaccines.
Happily enough, his successors Dr C R Bhatia (1993-96), 
Dr Manju Sharma (1996-2004), Prof MK Bhan (2004-12) 
and now Prof K VijayRaghavan (2013- to date) have built 
on the foundation that Ramachandran laid, and today 
DBT runs on a budget of about Rs 1,800 crores this year 
compared to Rs 20 crores in 1997-98, doing better and 
better with time. True to his humility, when Ramachan-
dran was honoured with the Padma Bhushan in 2011, he 
said: “I share this honour with my colleagues who helped 
build the DBT.”
I had the pleasure of interacting with him often and was 
struck by his “can-do” spirit, the positive enthusiasm with 
which he would describe the work of some youngster or 
the other, and his ever present smile.
He enjoyed literature and music- be it Beethoven or Bala-
muralikrishna, Dvorak or Dikshitar. But he was a tough 
taskmaster as well. I recall his term as a member of the 
research advisory board of CCMB Hyderabad, where I 
worked.
His questions were incisive, and his displeasure with 
half-baked answers, made us nervous, pushing us to 
be precise and to the point. I had more opportunities to 
interact with him closely when I was a Fogarty Visiting 
Scientist at the NIH in Bethesda, MD, USA and he was 
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a Fogarty Scholar in Residence, and I could see his pas-
sion to bring all that is possible in biology to India. Indeed, 
Dr. Ramachandran was the man of the moment for India 
when the field of biotechnology was just emerging, and 
we in India owe a lot to this pioneer who led by example.
It is thus so fitting that the DBT has initiated an annual S. 
Ramachandran Lecture series in homage to its founder.

Ultra-thin graphene sensor to detect air 
pollution in homes
Scientists, including one of Indian-origin, have developed 
a graphene-based sensor and switch that can detect air 
pollution inside homes.
The sensor detects individual carbon dioxide (CO2) mol-
ecules and volatile organic compound gas molecules 
found in buildings, furniture and even household goods.
These harmful chemical gases are measured in parts per 
billion and are extremely difficult to detect with current 
environmental sensor technology, which can only detect 
concentrations of parts per million (ppm).
Sick building syndrome
In recent years, there has been an increase in health 
problems due to air pollution in personal living spaces, 
known as sick building syndrome (SBS), along with other 
conditions such as sick car and sick school syndromes, 
researchers said.
Manoharan Muruganathan of Japan Advanced Institute 
of Science and Technology and a team of researchers 
developed the sensor to detect individual CO2 molecules 
adsorbed (the bond of molecules from a gas to a surface) 
onto the suspended graphene, one by one, by applying 
an electric field across the structure.
Detection time for the C02 molecules was only a few 
minutes. The study was published in the journal Science 
Advances.

The genetics behind fraternal twinning
Two genes that affect a woman’s likelihood of giving birth 
to twins have been identified in a new study published in 
American Journal of Human Genetics. This could have 
implications for fertility research and help predict how 
women will respond to treatments for infertility.
Identical, or monozygotic (MZ), twins occur at a fairly sta-
ble frequency of 3 to 4 per 1,000 births all around the 
world. In contrast, the occurrence of fraternal, or dizygotic 
(DZ) twins (non-identical twins) varies wildly across differ-
ent kinds of populations — only 6 per 1,000 in Asia but 
40 per 1,000 in Africa. Older mothers are four times more 
likely to have non-identical twins than younger ones; tall-
er, heavier women who smoke and have family history of 

twinning are also reportedly more prone to having frater-
nal twins. All of this lends to the long-held suspicion that 
there exist genetic factors that affect a woman’s suscep-
tibility to give birth to fraternal twins.
Usually, ovulation involves the maturation and release of 
exactly one egg, called the “single dominant follicle.” This 
chosen egg, if fertilised by a sperm cell, can lead to a 
pregnancy. The result of this is a fused cell called the zy-
gote which then develops into an embryo. Very rarely, the 
zygote divides early on into two and each one develops 
into an individual embryo, ending up in identical twins. In 
the case of non-identical or fraternal twins, an extra egg 
cell is released during ovulation, opening the possibility 
of both getting fertilised by two different sperms and the 
formation of two non-identical embryos.
Before they arrived at the two genes, the scientists 
combed through the entire genomes of 1,980 mothers 
of non-identical twins and 12,953 control subjects (moth-
ers with no non-identical twins). They found 30 spots that 
seemed to be linked with twinning and kept narrowing 
down. “Two genetic variants, one near FSHB gene and 
the second one in SMAD3 gene showed a statistically 
significant association,” said Hamdi Mbarek from Vrije 
Universiteit in Amsterdam, who led the study, in an email 
to me.
Mothers who had one specific variant of the FSHB gene 
were more likely to have given birth to non-identical twins. 
This variant is linked to increased production of follicle 
stimulating hormone (FSH), leading to more than one 
egg maturing and consequently multiple ovulations. The 
second, SMAD3, likely affects how the ovaries respond 
to FSH. Mothers of non-identical twins were significantly 
more likely to carry a variant of SMAD3 which makes her 
ovaries more sensitive to the same amount of FSH.
Lessons from past failures
Efforts to characterise the genes that contribute to non-
identical twinning in humans had been largely unsuc-
cessful until this study. But these failures did not go in 
vain. “They taught us that non-identical twinning in hu-
mans is a polygenic trait and that much more powerful 
genome-wide association studies (like this one) are re-
quired to find the genes which may offer insights for new 
treatments,” said Mbarek.
He added that rigorous selection of their cohort mothers 
to make sure none received any kind of fertility treatment 
was also a crucial factor for enabling these results.
The scientists stress that their findings are probably just 
the beginning. “There is a very clear suggestion and in-
dication that more loci are contributing,” said co-author 
Dorret Boomsma in a press release.
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Knowing one’s predisposition to multiple births can be 
very useful in the light of risks like premature birth as-
sociated with twinning. Mbarek added that future studies 
into SMAD3, the totally new candidate for twinning, may 
offer a novel avenue for fertility treatments, particularly 
in women who poorly respond to ovarian stimulation and 
also help in prevention of premature ovarian ageing.

A first look into early human embryonic 
development
In a major breakthrough in human embryology, research-
ers have breached the 7-day limit to studying human em-
bryos outside the maternal womb.
The improved techniques employed by them in nurturing 
the “blastocyte,” a small hollow ball of cells formed after 
fertilization of the egg by the sperm in the lab, allowed 
them to study the molecular and cellular development 
that occurs during the first 14 days after fertilization. Be-
ing able to clinically observe the blastocyte beyond seven 
days is important because this is the time when the blas-
tocyte normally attaches itself to the mother’s womb in 
a process termed implantation. Over the next few days, 
the blastocyte undergoes a differentiation process into 
three basic cell layers (called gastrulation) from which the 
bodily structures of the embryo, and, eventually, the indi-
vidual, are derived. Studying the blastocyte beyond sev-
en days has been extremely challenging until these new 
techniques were developed by the Rockefeller University, 
researchers, who published their results in Nature.
“This portion of human development was a complete 
black box,” says Ali Brivanlou an author of the paper.
The development of mouse blastocyte “lineage specifi-
cation” as this process is called, was studied previously 
by co-author Magdalena Zernicka-Goetz and colleagues 
from University of Cambridge. The process is now well 
understood. It was earlier believed that these pathways 
are evolutionarily conserved, namely, that they would be 
replicated in the case of humans. But this belief has been 
shattered as the new observations show that both with 
respect to the time of onset of differentiation and the path-
ways taken, humans differ from mice! Thus, the major 
discovery is in figuring out that cell lineage specification 
is species specific.
Janet Rossand, writing in Nature, comments that there 
are limitations to this study as the cultured embryos are 
largely two-dimensional and are imperfect models of nor-
mal ones.
The methods, therefore, need to be refined to yield useful 
results.

The 14-day rule
There are also external limits to how researchers in this 
field may proceed. For instance, there is the 14-day rule 
disallowing research on human embryos beyond fourteen 
days after fertilization. This is a law in some countries 
including Canada, the U.K. and Spain and falls under the 
list of recommended scientific regulations in countries 
such as India, the U.S., Japan and China.
Though it sounds arbitrary, the fourteenth day is an im-
portant day in the development of the embryo because it 
is when the “primitive streak,” a faint band of cells mark-
ing the head-to-tail axis, is formed. The primitive streak is 
the first indication that the embryo has developed a bio-
logical identity, because, before this stage, the embryos 
can divide in two. This has therefore been chosen as the 
point to draw the line for human embryo research.
In a comment piece in Nature, Insoo Hyun and co-au-
thors argue for a relaxation of this rule, as such research 
could be crucial not only in the prevention of early preg-
nancy loss, but also in understanding early development. 
In revisiting the 14-day rule, the authors dissuade people 
from viewing it as an ethical tenet entrenched in biological 
fact; rather, they urge them to view it as a “public-policy 
tool designed to carve out a space for scientific research 
and simultaneously show respect for the diverse views on 
human embryo research.” They further advocate having 
discussions at the international and national levels, with 
researchers taking an active part.
In the context of India, the subject offers a good scope for 
setting up lines of discussion and informed debate, with 
researchers taking the initiative to educate and inform the 
public as well as the policymakers.

Gilead gets patent for Hepatitis C drug 
Solvadi
In direct contradiction to its earlier order, the Controller 
General of Patents, Designs and Trademark granted 
American pharmaceutical company Gilead Sciences the 
patent for the blockbuster Hepatitis C drug Sofosbuvir 
(brand name Sovaldi) in India.
An application for the same patent was first rejected in 
January 2015 as lacking inventiveness and novelty. How-
ever, the patent office dismissed all pre-grant oppositions 
and stated that it found, “claimed compounds are novel, 
inventive and patentable under Patents Act.”
The decision is a major blow to the access to drug move-
ment, said Leena Menghaney, South Asia head of Mé-
decins Sans Frontières (MSF).
“There has been excessive pressure building up on the 
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Indian government to dilute the independent function-
ing of the patent office to ensure that patent claims are 
granted far more easily to U.S. firms. In the process, the 
patent office has completely ignored recent proceedings 
in the U.S. against Gilead regarding the same application 
which have been found to infringe two of Merck’s patents, 
clearly defeating Gilead’s claim that its application on the 
drug was novel,” added Ms Menghaney.
“These are very scary times for the patient communities 
globally who rely on affordable generic medicines coming 
from India. The government’s “Make in India” campaign 
seems to be only for foreign companies and not for Indian 
generic industry which has been the lifeline for people 
across the world,” said Loon Gangte with the Delhi Net-
work of Positive People
Application pending
Another key application on sofosbuvir is pending be-
fore the Kolkata patent office and several oppositions to 
its grant have been filed by patient and public interest 
groups.
Stating that the case had been decided outside the merit 
of the technical and legal issues, Tahir Amin Co-Founder 
and Director of Intellectual Property Initiative for Medi-
cines, Access & Knowledge (I-MAK) said that the organi-
sation would appeal against the decision.
“The Indian patent office has had to deal with a lot of ex-
ternal influences around this case, especially since the 
initial decision last year. Clearly the decision has been 
taken outside the realm of the patent office. The decision 
has not been reasoned properly and there are a lot of dis-
crepancies. The interpretation of the law as it is intended 
has not been applied and we will be appealing against it.”

Radiation processing of honey ensures 
microbial safety
To many scientists, honey is an excellent food supple-
ment. Professor David W. Ball, Cleveland State Univer-
sity, U.S. showed that besides being a complex mixture 
of carbohydrates, honey contains a number of minor 
constituents such as enzymes, amino and organic acids, 
lipids, vitamins, volatile chemicals, proteins, phenolic ac-
ids, flavonoids, and carotenoid-like substances and min-
erals.
Honey is not suitable for any therapeutic purpose, as bac-
teria may contaminate wounds. Gregoryan K and cow-
orkers, editors of “Safety of Honey: Regulating Safety 
of Traditional and Ethnic Foods (Elsevier Science) have 
stated that clostiridium botulinum is one of the few bacte-
rial risks from honey consumption. In the United States, 

a survey showed that 10 percent of honeys contain botu-
lism spores supporting a link between honey consump-
tion and infant botulism. Infant botulism is very rare and 
can occur in babies under one year of age, most of whom 
make a full recovery. Microbial spores may produce ente-
ro-toxins responsible for various diseases including stom-
ach disorders.
In South Africa, importers can market honey only after ir-
radiating it to ensure microbial safety. Thermal processing 
of honey inactivates yeasts that may cause undesirable 
fermentation in honey. Researchers found that they could 
recover viable microbes from the finished products. Heat 
treatment of honey may produce a complex chemical, 
which may cause toxic and mutagenic effects. Extreme 
heat treatment only can inactivate spores of microbes; 
however, it destroys quality attributes of honey. Heating 
may also lead to over darkening of honey. Consumers do 
not accept such dark honey
In Journal of Food Science (2010), Dr S Saxena and 
co-workers from the Bhabha Atomic Research Centre 
(BARC), Mumbai have shown that a 15 kGy dose of gam-
ma radiation was sufficient for complete microbial decon-
tamination of honey including spores, thus ensuring its 
microbial safety without affecting the quality attributes 
(Gray -Gy-is a unit of radiation dose; the radiation energy 
absorbed in a GY is equal to one Joule per kg )

Benefits of honey
Scientists know that oxidative stress and environmental 
mutagens are the root causes of various lifestyle and 
chronic diseases. The imbalance between reactive oxy-
gen species (ROS) produced in normal metabolism of 
oxygen and antioxidants cause oxidative stress in organ-
isms. ROS may cause mutations in DNA, which may lead 
to induction of cancer. Scientists have found that “dietary 
antioxidants from health protective functional foods like 
honey have ability to inhibit some of these deleterious ef-
fects”.
They also found that some of the major components of 
honey contribute to its diverse functional properties such 
as antimicrobial, antioxidant, anti-mutagenic, antitumor, 
and anti-inflammatory activities.
In their study, they used honey samples from seven com-
mercial brands available in India. By a series of system-
atic and elegant studies, BARC scientists demonstrated 
the health protective properties of honey in terms of anti-
mutagenicity, and antioxidant capacity including in vitro 
radio-protective activities. The scientists found anti-can-
cer property in phenolic extracts of honey by assaying 
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anti-proliferative property in different cancer cell-lines (myeloid leukaemia, breast and lung cancer). These are only 
experimental studies. Investigations that are more detailed are needed to derive clinical benefits from them. The sci-
entists assayed the in vitro radio-protective property for its potential to protect a model DNA system (plasmid DNA) as 
well as bacterial cells from gamma radiation-induced oxidative damage.



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 06

News of Apr.-June. 16

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

Vo
l. 

06
 A

pr
..-

Ju
ne

.

asp
ira
nt
for
um

.co
m

‘Noise net’ could save birds and aircraft
Introducing a noise net around airfields that emit sound 
levels equivalent to those of a conversation in a busy res-
taurant could prevent collisions between birds and air-
craft, saving lives and billions in damages, new research 
has found.
Filling a controlled area with acoustic noise around an air-
field, where the majority of collisions tend to take place, 
can reduce the number of birds in the area by 80 per 
cent, the findings showed.
“We are using a different kind of deterrent — trying to 
stop birds from hearing one another by playing a noise 
that is at the same pitch as the alarm calls or predator 
noises they are listening out for,” said lead researcher 
John Swaddle, professor of biology at College of William 
and Mary in Williamsburg, U.S.
“By playing a noise at the same pitch, we mask those 
sounds, making the area much riskier for the birds to oc-
cupy. The birds don’t like it and leave the area around the 
airfields,” Mr. Swaddle noted.
The researchers set up speakers and amplifiers in three 
areas of an airfield in Virginia and observed bird abun-
dance over eight weeks, the first four weeks without 
noise and the second four with the noise turned on. Re-
sults showed a large decrease in the number of birds in 
the ‘sonic net’ and areas just outside and found that it 
was particularly effective at deterring a number of spe-
cies that were at high risk of bird strike such as starlings.
Prior research
“We conducted prior research in an aviary but this is the 
first study done out in the field to show the efficacy of 
sonic net,” Mr. Swaddle, who is also a visiting research 
associate at University of Exeter in Britain, said. 

Age of the digital dawns on Indian IT 
industry
The Indian Information Technology (IT) services indus-
try, which has been through a roller coaster ride since 
the 2008 financial crisis hit it hard, is transitioning to the 
digital age for growth given the strategic position in which 
technology companies are placed in the IT spectrum.
Infosys, for example, which had been through a few 
troughs in the recent past, is on a turnaround under the 

leadership of Vishal Sikka, its Chief Executive Officer 
(CEO) and Managing Director (MD). With his strategy of 
‘Renew and new,’ the bellwether is now focusing on digi-
tal technologies. Optimism seems to be high given the 
opportunities in digital technologies that IT companies 
are best placed to exploit. The ability to visualise uses for 
new digital technologies combined with execution capa-
bility is driving opportunities for the industry.
“In the current digital business front, the sourcing model 
is changing. Clients are looking at IT services firms as 
partners with whom they can work and can do more co-
discovery, co-sourcing and co-innovation,” said Partha 
Iyengar, Vice President, Gartner.
Consulting
Gordon Coburn, President, Cognizant, recently told The 
Hindu that the company’s combination of investment in 
consultants and the retraining of its employees in digital 
technologies is bearing fruit now. Consultants help clients 
understand what technology can do for them and as to 
how a technology vendor can help implement the same. 
Retrained employees from the technical teams help exe-
cute the project, typically. Clients find this attractive since 
their technology investments in the past and returns from 
them have reached a plateau. The only way for some of 
these large spenders to move forward is to devise dra-
matically new ways to engage their own end-users. In 
today’s economic environment, cutting costs is as critical 
as enabling new revenue. “Clients want savings from the 
way they run their business and then use those savings 
to invest in new ways to change their business” said Mr. 
Coburn.
Digital spend
According to Gartner, of the total IT spend of about $ 3.54 
trillion in 2016, IT services is expected to be about $929 
billion, fuelled by digital technologies. Digital technolo-
gies are certainly more mainstream today than five years 
ago. But they still do not account for a major portion of IT 
services revenue, yet. For TCS, in the last fiscal, digital 
revenues grew 52.2 per cent due to faster adoption of 
digital solutions. Infosys is concentrating on digital solu-
tions through its platform business. 
The company has announced an ambitious plan of 
achieving $20 billion revenue by 2020 of which $2 bil-
lion would be from ‘next generation’ services. Under the 
new leadership of Abidali Neemuchwala, billionaire Azim 
Premji-promoted Wipro has also embarked on a new 
journey equipped with six themes, including digital. “Our 
vision of the digital business across advisory, design and 
technology is securing mindshare amongst existing and 

COMPUTER & IT
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new customers. We believe consulting capabilities in 
business and IT strategy, functional and process excel-
lence are critical to the advisory offering in digital,” said 
Abidali Neemuchwala, CEO,Wipro.
Changes
HfS Research, an analyst firm, said in February it came 
across about 56 large outsourcing deals of which over 50 
per cent are in the digital arena, including social, mobility, 
analytics, cloud, automation, security and IoT. The per-
centage of digital deals stood between 30 per cent and 
40 per cent during the period between September and 
November 2015. But in the last three months, it has risen 
over the 40 per cent mark, the report said.
Hansa Iyengar, Senior Analyst - Large Enterprise Ser-
vices, Ovum, a research organisation, said, “There is 
surely a lot of work being put out on the market. We have 
witnessed an increase in contract activity. Major markets 
like North America and Europe (U.K., Nordics, Germany) 
are showing an increase in the number of contracts com-
ing up for renewal as well as new contracts coming to 
market.”
Niche capability
With new technologies, niche players get an opportunity 
to gain experience. Large outsourcing companies lacking 
in expertise may need to either partner or acquire spe-
cialised players. Now, ‘acquihire’, or buyout of a company 
for skills of its staff is also gaining ground. Infosys’ ac-
quisition of Panaya and Skava, Wipro’s buyout of Desig-
nit, Mindtree buying Magnet 360 and Cognizant buying 
US-based KBACE Technologies are examples. Funding 
start-ups, both external and internal, is gaining accept-
ance as giants value a nimble-footed culture. “We will see 
more collaboration between larger companies and start-
ups that address niche needs,” said P.N. Sudarshan, 
Senior Director, Financial Advisory, Deloitte.
In-sourcing
With new technologies coming in faster than before, cli-
ents today realise that vendors are only a step ahead. 
This has given rise to the in-sourcing phenomenon. Da-
vid Smoley, Chief Information Officer, AstraZeneca, said 
last month on a visit to India that the company’s move to 
get technology operations in-house had resulted in an-
nual IT costs dropping from $ 1.3 billion in 2013 to $ 900 
million now.
Deal sizes are also dropping, moving to the $75 million 
range from $100 million-and-more. While this may worry 
major firms, smaller players see an opportunity. “There 
was a notion that dealing with large companies involves 
less risk than with smaller one. With the focus on digi-

tal and specialisation, smaller players are also getting a 
chance to compete with major players,” said Rostow Ra-
vanan, CEO and MD, Mindtree.
However, large deals have not disappeared. The chal-
lenge for large vendors will be to find ways to retain mar-
gins in smaller deals.
With the focus on digital and specialisation, smaller play-
ers are getting a chance to compete with the majorsRos-
tow Ravanan,CEO and MD, Mindtree HfS tracked 56 
large outsourcing deals, in February, of which over 50 
per cent were in the digital arena

India fifth largest producer of e-waste: 
Study
India, which has emerged as the world’s second larg-
est mobile market, is also the fifth largest producer of e-
waste, discarding roughly 18.5 lakh tonnes of electronic 
waste each year, a study says. Telecom equipment alone 
accounts for 12 per cent of the e-waste, a joint study by 
Assocham-KPMG said.
Matter of concern
The rising levels of e-waste generation in India have 
been a matter of concern in recent years. With more than 
100 crore mobile phones in circulation, nearly 25 per cent 
end up in e-waste annually, it said.
“India has surely emerged as the second largest mobile 
market with 1.03 billion subscribers, but also the fifth larg-
est producer of e-waste in the world, discarding roughly 
18.5 lakh metric tonnes of electronic waste each year, 
with telecom equipment alone accounting for 12 per cent 
of the e-waste,” the study said.

The Ministry of Environment, Forest and Climate Change 
has notified e-waste management rules, 2016, in which 
producers are for the first time covered under extended 
producers’ responsibility (EPR).
Waste collection target
The rules prescribe a waste collection target of 30 per 
cent waste generated under EPR for the first two years, 
progressively going up to 70 per cent in the seventh year 
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of the rule.
The rules prescribe stringent financial penalties for non-
compliance. However, the study said the unorganised 
sector in India is estimated to handle around 95 per cent 
of the e-waste produced in the country.
Given the huge user base and vast reach of telecom in 
India, it is practically difficult and expensive for the hand-
set manufacturers to achieve the targets prescribed in 
the rules from first year, the study said.
Phased manner
“It is suggested that electronic waste collection targets 
are implemented in a phased manner with lower and 
practically achievable target limits. Also, detailed imple-
mentation procedures for collection of electronic waste 
from the market need to be followed,” the study said. — 
PTI
The country discards roughly 18.5 lakh tonnes of elec-
tronic waste each year, say researchers

India to ‘export’ #TwitterSeva
Micro-blogging platform Twitter is now considering the 
roll-out of the Twitter Seva service in other countries such 
as the U.K. and the UAE. This follows the success of the 
service, developed for the India market to help delivery of 
e-governance services.
Large volumes
Twitter Seva helps process a large volume of tweets and 
assigns them to the relevant authority for real-time reso-
lution. It is currently being used by Ministry of Commerce, 
Ministry of External Affairs and Ministry of Railways, be-
sides the Bengaluru Police.
“Twitter Seva is an India-only product right now,” Raheel 
Khursheed, Head of News, Government and Politics 
Partnerships at Twitter India, said in an interaction. He 
added, “It is probably now that it will go from India to other 
geographies like the U.K. and the UAE and a few coun-
tries that are excited to see this work here.”
Made in India
The product had been designed and developed in the 
country, and the processes that Twitter had built into it are 
‘absolutely’ India exclusive, according to him.
Twitter India is also exploring the roll-out of the product 
with more ministries and state governments, he added.
“The objective is to inject this solution as a real-time ser-
vice delivery and feedback-gathering mechanism...With 
the help of the Twitter dashboard, queries and complaints 
can be easily monitored and quick actions can be taken.
“The detailed analysis of the tweets also presents in-
sights about their audience along with the receptiveness 

and impact of their tweets,” Mr Khursheed said.
Through the service, the Railway Ministry processes 
about 5,500 tweets per day, responding to any citizen 
query related to catering, cleanliness, or even urgent 
medical support on board a train.
Similarly, Ministry of External Affairs processes over 
6,000 tweets in a month, while the number is over 40,000 
per month for Commerce Ministry and over 3,000 in a 
month for Bengaluru Police.
Talking about the use of Twitter by the NDA-government, 
Mr. Khursheed said, “While the government is using Twit-
ter to communicate what it wants to, it is also making a 
shift to (using the platform to) deliver services as well. 
This is not a coincidence… it is an innovation happening 
pretty much only in the Indian market.”
Citizen connect
Mr Khursheed added that in the two years of being in 
power, Prime Minister Modi’s following on Twitter has 
grown by 400 per cent from 4 million to 20 million follow-
ers, making him the most-followed political leader in India 
and second in the world after American President Barack 
Obama.
Further, 95 per cent of ministers in the ruling government 
are active on Twitter, according to him.
A simulation of early human migration
Modeling population migration in early times (prehistoric) 
as a diffusion process and using current topographical 
data, scientists from Tata Institute of Fundamental Re-
search, Mumbai, have simulated the diffusion of prehis-
toric population through the British Isles. Cross-checking 
their results, published in PLOS One,with known genetic 
data, they find that the pathways of migration derived 
from their simulation match with those observed in the 
genetic data.
This method can now be used to understand the early 
migration of populations in any place in the word and to 
predict where archaeological remains could exist. “We 
chose England because it is isolated and also because 
good genetic map of the island is available,” Dr Mayank 
Vahia of TIFR, the first author of the paper, said in an 
email.
In the model, people enter the islands from five points: 
Cornwall, Wales, Scotland, North England and South 
England. The input for this comes from Protohistorical 
and Prehistorical sites in England. Then the populations 
diffuse through the country, or move along a gradient of 
“habitability,” which itself is defined as a function of geo-
graphical factors such as altitude and those relevant to 
survival such as availability of food, game etc. The prem-
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ise is that migration of the bulk of people would have 
been motivated more on the need to settle and survive 
than on seeking adventure. Since the topography chang-
es only on geological scales while the timescale they are 
looking at is more on the order of ten thousand years, the 
authors can justify the use of current topographical data 
in their study.
On the use of genetic data to validate their results, Dr Va-
hia says, “Each isolated group has its own unique genetic 
signal and where the populations merge, we get mixed 
signals. In our simulation, we assume that the people en-
ter England as specific locations (with unique genes) and 
check where they meet. At the meeting points, you will 
get mixed genetic signals. This agrees with direct obser-
vations.”
However, the model does not include human conflict or 
technological advancements and is limited to that ex-
tent. This still makes it possible to study early population 
migration, when vast tracts of open country would have 
been available to the population. “We can predict how 
people must have moved and suggest where one is most 
likely to find ancient archaeological remains will be found. 
The model can also be used to understand cross cultural 
influences etc,” he says.
Now that the model has been validated by the observed 
correlation with genetic data,
It can go further and pinpoint places where populations 
merged and parted, even in places like India where the 
tracking of migration patterns using genetic data yields 
very broad features and cannot help archaeology, for in-
stance.
To the authors, the model “probably suggests that by na-
ture humans have been more accommodative of each 
other’s and we have been wrong in assuming that two 
groups coming against one another will fight.”

AI that mimics human thinking and 
analogy
In the field of artificial intelligence, Ken Forbus and team 
of researchers in Northwestern University, U.S., have 
found a way to make a computer learn through analogy 
and have the ability to reason and make decisions by 
using analogies, in much the same way a human does.
The new additions to the SME model make it possible 
to scale up to more complex analogies and engage with 
complex functions such as visual perception and tackling 
moral dilemmas. The research is published in the journal 
Cognitive Science.
The latest work on SME adds five extensions that were 

needed to model analogy in large-scale tasks. “These 
extensions have also enabled us to use analogy in a 
sketch-based intelligent tutoring system, CogSketch, 
which is freely available on the web,” said Dr Forbus in 
an email to this correspondent.
The model relies on the structure mapping theory of 
analogy and similarity developed by psychologist Dedre 
Gentner of Northwestern University.
Earlier models of SME and those using analogies in com-
puter learning were unable to tackle the size of complex-
ity demanded by human activity.
Analogies can be simple or complex, and humans use 
complex analogies to help in decision-making. The im-
proved idea of the structure-mapping engine can handle 
the size and complexity of relational representations that 
are needed for visual reasoning, tackling textbook prob-
lems and moral dilemmas.
“Conceptually, SME is very simple, but there are ample 
subtleties in the implementation. That is why we made 
source code publicly available at the same time, so that 
other researchers can start with it,” says Dr. Forbus.
The SME way of using analogies, needs fewer examples 
to learn from; however, the use of analogies needs to be 
guided by a feeling for the way humans produce knowl-
edge and how they relate different bodies of knowledge.
“...The systems which produce representations need to 
produce structured, relational representations. Such re-
lationships seem to be an essential part of human knowl-
edge: We think about relationships between objects, 
people and ideas, we plan and explain and construct the-
ories. But many of today’s artificial intelligence systems 
only use vectors of features, which are not expressive 
enough to capture relationships at scale,” he adds.
Developing artificial intelligence can be done in two ways 
— by emulating humans and by trying a totally different 
tack. Other systems of artificial intelligence use meth-
ods such as deep learning, which in turn make use of 
the power of computers to handle huge sets of data and 
learn by sifting through huge data banks.
It is a moot point whether simulating human thinking is 
the best way to create artificial intelligence. There are in-
stances of the success of both, namely, imitating nature 
and modelling something totally at variance, in the his-
tory of technology. For instance, humans had tried unsuc-
cessfully for years to emulate nature for the purpose of 
flying, by imitating birds.
However, aircraft which work on a completely different 
principle were the first to take off.
In the field of artificial intelligence, deep learning and 
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SME mark these two different paths to artificial intelligence.
Deep learning is a non-human way of modelling artificial intelligence, whereas SME follows the more complex, hu-
manlike, route of analogies.
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NEW MR SAM – BEEFING AIR 
DEFENCE
India successfully test-fired a new surface-to-air missile, 
developed jointly with Israel, from the Integrated Test 
Range (ITR) at Chandipur, of the Odisha coast. Apart 
from the missile, the system includes a Multi-Functional 
Surveillance and Threat Alert Radar (MF STAR) for de-
tection, tracking and guidance of the missile. The Re-
search Center Imarat (RCI), a laboratory of DRDO based 
at Hyderabad, has jointly developed this missile in col-
laboration with Israel Aerospace Industries (IAI). This is 
the first time India test-fire a land based version of Barak 
8 surface-to-air missile (SAM), successfully hitting the 
target pilotless target aircraft (PTA).
The missile was again test fired for second time around 
noon where it again successfully hit a pilotless target air-
craft over the Bay of Bengal. The test-firing of the mis-
sile was jointly carried out by Indian defence personnel, 
DRDO and Israel Aerospace Industries.
MR SAM (land based version) was tested for the third 
time from the same integrated test range and the mis-
sile successfully hit a pilotless target aircraft, proving its 
reliability. This MRSAM has been manufactured at the 
Hyderabad-based Bharat Dynamics Limited (BDL). Many 
Indian industries like BEL, L&T, BDL, TATA group of com-
panies plus some other private industries contributed to 
the development of a number of subsystems which were 
put to use in these flight tests. Earlier on 29 December 
2015 and 30 December 2015 the Indian Navy had suc-
cessfully test-fired the Barak 8 missile from INS Kolkata; 
two missiles firing at high speed targets during naval ex-
ercises in the Arabian Sea.
The Barak 8 missile has been described for potential use 
as a point defenc anti-ballistic missile due to combina-
tion of advanced qualities including: long range; two-way 
data link – GPS band; active radar seeker missile; 360 
degree coverage; vertical launch, and multiple simulta-
neous engagements. The Barak 8 has a length of about 
4.5 meters, a diameter of 0.225 meters at missile body, 
and 0.54 meters at the booster stage, a wingspan of 0.94 
meters and weighs 275 kg including a 60 kg warhead 
which detonates at proximity. The missile has maximum 
speed of Mach 2 with a maximum operational range of 70 
km, which was later increased to 100 km. Barak meaning 

‘Lightening’ in Hebrew, the Barak 8 missile has been de-
signed to counter a wide variety of air-borne threats, such 
as; anti-ship missiles, aircraft, UAVs drones and super-
sonic missiles. Barak 8-ER is also under development. In 
January 2007, India and Israel had signed a US$330 mil-
lion deal to co-develop an all new generation of the Barak 
SAM. It can identify and destroy airborne threats like jets, 
missiles and rockets, including projectiles launched si-
multaneously. The Mach 2 speed missile possesses high 
degrees of maneuverability at target interception range.

The successful conduct of the test has been the result 
of sustained efforts by all stake holders over the years 
which would provide a fillip to the air strike operations. 
A new production facility to deliver 100 missiles per year 
has been established for such type of long and medium-
range surface-to-air missiles at Bharat Dynamics Limited. 
These missiles would be inducted in all three services of 
the military after user trials are completed, filling the gap 
of existing SAMs that India has in its armory at present. 
The Army will be particularly happy with its air defence 
equipment holdings largely obsolete.

With the Akash missile failing as substitute for the vintage 
Russian Kvadrat system for providing air defence cover 
to mechanized formations on the move, if the Barak 8 MR 
SAM can eventually meet this requirement also, it will be 
a tremendous plus. As per reports, the Barak 8-ER (ex-
tended range) variant of the Barak 8 is also under devel-
opment, which will see the missiles maximum range in-
creased to 150 km. Designed to engage multiple beyond 
visual range threats, the Barak 8-ER booster increases 
the length of the missile at launch from its current 4.5 
m to nearly 6 m, although the length in flight after the 
booster has been jettisoned may be slightly less than the 
base Barak-8 missile. The missile diameter and fin spans 
are thought to be the same as the base Barak-8. The 
booster weight is currently unknown, although the mis-
sile’s weight after the booster has been jettisoned is the 
same as that for the current Barak-8 configuration. These 
long and medium range Barak 8 SAMs coupled with the 
S-400 Triumf long-range surface-to-air missile systems 
from being procured from Russia will provide big boost to 
air defene cover in the country.

CHINA’S SECRET WEAPON IN THE 
SOUTH CHINA SEA: CYBER ATTACKS

DEFENCE
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The US today called for “candour and openness” ahead 
of NSA-level talks with China here, the first such high-
level political dialogue since an international tribunal re-
jected Beijing’s expansive claims over the strategic South 
China Sea.
US National Security Advisor Susan Rice began her visit 
here by holding talks with her counterpart Yang Jiechi af-
ter China’s outright rejection of the tribunal, questioning 
its legality.
Welcoming Rice, Yang said ahead of their talks that the 
US and China have been cooperating more closely on 
global issues such as nuclear nonproliferation and the 
Ebola epidemic and both sides should carefully manage 
their differences.
Acknowledging that US and China faced other “global is-
sues and challenges”, Rice said “to the extent that we are 
able to surface those challenges in candour and open-
ness, I’m confident that we will be able to work on them 
as we have many others in the past”.
The Permanent Court of Arbitration in The Hague noted 
there was no legal basis for Beijing’s claim to nearly the 
entire waterway. While quashing China’s claims, it also 
upheld the Philippines’ rights over the area.
China claims sovereignty over almost all of the South 
China Sea. The Philippines, Vietnam, Malaysia, Brunei 
and Taiwan seriously differ with Beijing’s claims and ac-
cuse China of illegally reclaiming land in contested areas 
to create artificial islands with facilities that could poten-
tially be for military use. Yang said the sovereignty issue 
is China’s bottom line.

“Though China is large, we cannot lose one centimetre of 
inheritance left by the ancestors,” Yang, who is the State 
Councillor, holding a rank higher than Foreign Minister, 
said in an interview rejecting the tribunal verdict.
Earlier the commander of the People’s Liberation Army 
Navy Wu Shengli told US counterpart Admiral John Rich-
ardson during their meeting here that “we will never stop 
our construction on the Nansha (Spratly) Islands half-
way... the Nansha Islands are China’s inherent territory, 
and our necessary construction on the islands is reason-
able, justified and lawful”.
Besides discussing the management of tensions in the 
South China Sea after the tribunal verdict, Rice also was 
expected to focus her talks on the preparations for the 
US President Barack Obama visit to take part in the G20 
summit to be held in the Chinese city of Hangzhou in 
September this year.
She is also expected to call on top Chinese leadership. 

The South China Sea, rich in natural resources, is also a 
major shipping lane. Over half of the world’s commercial 
shipping passes through the Indo-Pacific waterways - in-
cluding one-thirds of the world’s liquefied natural gas.

GOVERNMENT PLAN TO LEGALIZE 
DRONE USE STUCK IN 
REGULATORY MAZE

The government’s plan to legalise the use of drones has 
hit a hurdle, with uncertainty over who will regulate these 
unmanned aerial vehicles that promise big commercial 
potential but are also seen as a threat to security and 
privacy by many.
The home ministry has asked the Directorate General of 
Civil Aviation (DGCA) to regulate the use of drones, but 
the civil aviation regulator said it will be difficult with its 
current resources, and unless states and police pitch in 
with help.
“With our current strength and reach, it will not be pos-
sible for us to regulate it (drone activity) across the coun-
try,” said a DGCA official, who did not want to be named.
DGCA had circulated among ministries a draft policy on 
commercial operations of drones and the home ministry’s 
suggestion, received by the regulator in the third week of 
this month, came in response to that. All other ministries 
have supported the plan — while the defence ministry 
has given a go ahead, the IT ministry is pushing hard to 
legalise the use of drones.
The concept of delivery through drones has picked up 
in recent years, but the actual use of them is still in early 
stages. On Friday, US retailer 7-Eleven made aviation 
history by delivering a chicken sandwich, doughnuts and 
hot coffee on a drone in the state of Nevada. It was the 
first legal delivery of items using drones. US online re-
tailer Amazon, which had been talking about delivery of 
goods through drones for some time, had said that it was 
looking to do so first in India.
The DGCA had banned the use of drones for commer-
cial purposes in October 2014, since the International 
Civil Aviation Organisation did not have any standards 
for their operations. Subsequently, the DGCA came out 
with a draft policy for operations of drones in April 2016.
The DGCA official said the commercial use of drones can 
be allowed only if state governments and police take the 
responsibility of the regulation. “We will call a meeting 
soon to discuss the responses and discuss alternatives 
and solutions,” said the official. 
“All commercial aerial vehicles including unmanned aer-
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ial vehicles should logically come under DGCA’s juris-
diction. DGCA should set up a separate department for 
smoother licensing and monitoring of UAVs. Care should 
be taken that inter-ministerial clearances especially from 
home and defence ministries should be time-bound and 
not get mired in red tape,” said Amber Dubey, partner 
and India head of aerospace and defence at global con-
sultancy KPMG.
He added that the operator will have to maintain the video 
in its archive just like companies do with financial records 
for tax authorities.
“There will be no-fly zones. If the drone enters that area, 
it will be tracked, maybe destroyed and the operator 
prosecuted,” said Dubey.
An IT department official said the ministry has recom-
mended that drones be allowed outside a 10km radius 
of the airport. “We have observed that they are having a 
huge impact in governance — we have seen that in Gur-
gaon — and could have significant usage for industry as 
well,” said the official.
ET reported recently how Haryana is deploying drones in 
both urban as well as rural areas for land record manage-
ment and city planning. After a pilot program in Sohna 
and Manesar, the administration is soon planning to de-
ploy drones in Gurgaon, which could have multiple usage 
for a host of cityplanning and management issues such 
as land dispute resolution, rain water management, iden-
tifying illegal colonies and for crop-damage assessment 
in rural areas. Drones are already being used in Gurgaon 
for mapping a 16 sq km area for a smart grid project.
The administration had to take multiple permissions for 
the deployment. The private sector is suffering due to the 
country’s restricted stance on drones. For instance, Xi-
aomi, which recently launched a drone in China, may not 
be able to bring it to India due to the current regulations 
here.

SEARCH FOR MISSING AN-32 
CONTINUES, NO SIGNS OF SURVI-
VORS: COAST GUARD
Stating that the search operation for the missing aircraft 
AN-32 is still on, the Indian Coast Guard (ICG) on Mon-
day said there have been no signs of debris or survivors. 
“This is the fourth day of search operations conducted 
by the Coast Guard, IAF and the Indian Navy. When the 
first message was received about the aircraft, the first 
thing which was done by Maritime Rescue Coordination 
Centre was to issue a ISN, i.e. International Safety Net 
alert which all the merchant vessels which were passing 

through the area are alerted about the loss of aircraft at 
that moment,” 
Rajan Bargotra, IG, Coast Guard, told the media here. He 
said the aircrafts were launched by respective services to 
carry out a linear search initially along the aerial track 
from Chennai to Port Blair. “Side by side, the search was 
also launched close to the datum position, which by now 
is known to all of you…it’s about 150 nautical miles away 
from Chennai in the east-ward direction,” he added. Bar-
gotra said once the search was done close to the datum 
position (real position) and there was no trace of debris 
or survivors, the search was expanded based on the sur-
face drift which was predominating that area. “For the last 
four days the search area has been extended gradually.
As far as today is concerned there are surface vessels 
which are carrying out the search over an area which is 
expanded from 120/120 nautical miles. Similarly, the aer-
ial search is being done over an area which is 200/300 
nautical miles. The surface search area is almost about 
14,400 square nautical miles and the aerial search area 
is almost about 60,000 square nautical miles. It’s a huge 
search area,” he added. Bargotra further said the search 
area is planned everyday taking the drift pattern into con-
sideration, which is given to them by the Coast Guard 
and Naval ships available in the area. “As of now, at sea 
we have 13 naval vessels and two coast guard ships 
which are deployed from the east coast in addition to the 
assets which have been deployed from Port Blair. 
Also for last three days, there have been 12 air sorties 
which have been undertaken by the aircrafts deployed 
by Air Force, Navy and Coast Guard,” he added. He said 
Fleet Commander, East Fleet, who is himself on board, 
is coordinating the large number of assets available. “All 
the emission assets, which have been given to us by the 
Air Force, Navy and also our own assets of Coast Guards 
are being coordinated.

Presently, the search is continuing in the same area. We 
would keep revising the search area and continue with 
our operation. We have taken help from the government 
departments like ISRO as well as INCOIS, NIOT and 
INMCC. Whatever best can be done is being done by 
all these agencies. We will continue this endeavor,” he 
added. Chief of Naval Staff, Admiral Sunil Lanba, earlier 
today said in New Delhi that all the family members of 
the 29 people onboard the aircraft have been kept in loop 
regarding the operations, asserting that the search was 
ongoing. 
Admiral Lanba said that there was a coordinated search 
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going on between the Indian Navy, the IAF and the coast 
guard. “There are a total of 17 ships, 13 from the Navy 
and four from the Coast Guard including 17 to 18 air-
crafts carrying out a coordinated search. Search areas 
have been designated. Over 250 hours of aircraft sorties 
have been flown,” he said.
The Admiral further said that they have received im-
age inputs from satellite images plus also the sensors 
of the aircraft, adding that all leads have been followed. 
Meanwhile, the search operation for the missing aircraft, 
code named “Operation Talash,” continues for the fourth 
day today in the Bay of Bengal. An international safety 
network has been activated to alert the merchant ships 
passing by the zone of search operation to look out for 
any survivors or the debris.
The Andaman and Nicobar Command of the defence 
forces are keeping a watch for it even beyond the search 
zone. As part of the procedure, a formal complaint about 
the missing aircraft has been registered with the Selaiyur 
police station in Chennai by the Air Force authorities. In-
dia’s largest ever search operation over the sea to trace 
the missing twin-engined AN32 aircraft is getting image-
ries of the search area from the ISRO through its radar 
imaging satellite RISAT. The Indian Mission Control Cen-
tre of the space agency responsible for Satellite Aided 
Search and Rescue in the region is supplementing the 
Operation Talash by offering its services. However, no 
clues on the whereabouts of the aircraft are yet known 
and the sharp look out continue unabated.

INDIAN OCEAN TO BECOME FOCUS 
OF TRADE AND WARFARE: IS INDIA’S 
EAST COAST PREPARED?
An Indian Air Force (IAF) plane, AN-32, is missing on a 
routine flight from Chennai to Port Blair, and nobody has 
any idea about its whereabouts. Some time ago, Malay-
sian Air MH 370 disappeared over the Indian Ocean, and 
we would have no idea even if it appeared close to the 
southern peninsula. So far as I know, the only military 
radar we have in the area is somewhere in the Andaman 
and Nicobar Islands chain, and it is not turned on all the 
time.
Now imagine if enemy aircrafts, from, say, Pakistan, or 
from a Chinese aircraft carrier coming through the Strait 
of Malacca attack the East Coast of the peninsula. There 
are sensitive civilian and military establishments there, 
including the Koodankulam atomic complex, Thoothuk-
kudi port, Mahendragiri (ISRO’s rocket testing station) 
and further north, Sriharikota rocket launching station.

India is woefully unprepared for any enemy activity on 
the East Coast. And the Deep South is not far from the 
shipping lines in the Indian Ocean, and there will be in-
creased infiltration by both Chinese naval vessels and 
submarines. As is rather clear, the Indian Ocean (through 
which 80 percent of oil shipments pass already between 
the straits of Hormuz and Malacca) will increasingly be-
come a focus of both trade and warfare.
India needs to be prepared for both. On the one hand, 
Thoothukkudi port has been refurbished and upgraded, 
and it should enjoy increased traffic as the national high-
ways from Bangalore and Chennai have become func-
tional. However, it suffers from its location, which requires 
a bit of a detour, discouraging larger vessels from dock-
ing there. But it could be perfect for smaller feeder craft.

On the other hand, two major ports are coming up on the 
West Coast, both near Trivandrum: Vizhinjam container 
transhipment port (in Kerala), and the recently-approved 
deep-water Colachel port (in Tamil Nadu). There is some 
confusion about their relative merits and how they can 
complement each other as Chennai (in TN) and Ennore 
(north of Chennai) do. Colachel could be a deep-water 
conventional port, and Vizhinjam the container port, and 
both can share the local infrastructure, being close to 
Trivandrum international airport and railway divisional 
headquarters. With goods and services tax (GST) close 
to becoming a reality, the state boundaries will cease to 
be bottlenecks.
But a more interesting idea would be to connect the coasts 
with a freight and industrial corridor from Vizhinjam and 
Colachel to Thoothukkudi, via Nagercoil and Tirunelveli. 
As part of the Sagarmala initiative, all this would need is 
a widening of the existing Trivandrum-Nagercoil National 
Highway 66 (which is already in the works), and also the 
doubling of the Trivandrum-Nagercoil railway line (also 
being surveyed now).
The road connectivity from Nagercoil to Thoothukkudi on 
NH 44/138 is already quite good, and there is a rail link, 
but that would need to be upgraded. Bulk cargo can then 
be shipped to/from either coast, and from both the north-
south Golden Quadrilateral trunk routes are only 50 kms 
away.
This could lead to a few industrial clusters in the sparsely 
populated Tirunelveli district, which has plenty of vacant 
land (but is semi-arid, lacking much by way of fresh wa-
ter sources). This would also be a boon to both TN and 
Kerala (which can design, say, electronics products in 
crowded Kerala, but manufacture an hour or two away 
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in Tamil Nadu).
In addition to industrial clusters, it should also host a large 
airbase with long-range radar as well as P3-C Orion-type 
submarine hunter killers patrolling the sea, keeping an 
eye on traffic to and from Colombo as well. If you remem-
ber, Chinese submarines docked at Colombo last year.
Besides, even though the Southern Air Command is in 
Trivandrum, most of its aircraft sit elsewhere: in Car Nico-
bar, in Sulur (Coimbatore) and Port Blair. This, I presume, 
is due to lack of available space in Kerala. But if a large 
new airbase can be set up in the Tirunelveli area, the 
flight time from there for emergency operations in the In-
dian Ocean will be barely minutes, as compared to half-
an-hour from Sulur. Indeed, the fate of the AN-32 aircraft, 
which was on a mission from Chennai to Port Blair, falls 
directly under this Southern Air Command, and its inabil-
ity to locate the debris in the Indian Ocean points to be 
urgent need to upgrade its capability.
As for industrial clusters, the most obvious would be an 
aerospace cluster. There is Mahendragiri; then there’s 
Thumba and Valiamala in Trivandrum. There is also talk 
of setting up India’s second launch pad at Kulasekhara-
patnam, an old port in Tirunelveli district. Between these 
centres, most of India’s manufacturing and testing of 
launch vehicles happens in this general area, and pos-
sibly now some launches as well.
Let us go back the specific case of the IAF aircraft. Star-
tlingly, nobody seemed very interested in its fate, or that 
of the 29 personnel abroad. It was shocking to see that 
the mainstream media, as well as social media, were full 
of self-congratulatory stories about the release of hos-
tage Judith D’Souza from Afghanistan, but there was vir-
tual silence about the IAF personnel and others on board 
the ill-fated plane. Shame on us, when the lives of 29 
military personnel do not seem to matter at all, but the 
rescue of a civilian who ignored travel advisories to work 
for a wealthy NGO is big news.

RUSSIA’S F-15 KILLER: WHY AMER-
ICA (AND THE WORLD) FEARS THE 
SU-27 FLANKER
To the West, most of the legendary Soviet aircraft of 
the Cold War came from the design bureau Mikoyan 
Gurevitch, which spawned such aircraft as the MiG-15 
“Fagot,” MiG-21 “Fishbed,” MiG-25 “Foxbat” and MiG-29 
“Fulcrum.” The single best Soviet fighter of the Cold War, 
however, was Sukhoi’s Su-27 “Flanker.” Intended both 
to defeat U.S. fighters over central Europe in a NATO-
Warsaw Pact conflict and to patrol the airspace of the 

Soviet Union against U.S. bomber incursions, the Su-27 
survived the end of the Cold War to become one of the 
world’s premier export fighters.
Origins
The Flanker emerged as part of the high part of the high-
low fighter mix that both the United States and the Soviet 
Union adopted in the 1970s and 1980s. In the U.S. Air 
Force this manifested in the F-15 and F-16; in the U.S. 
Navy, the F-14 and F/A-18. The MiG-29 “Fulcrum” played 
the light role in the Soviet partnership.

Sukhoi designed the Flanker with the capabilities of the 
F-15 Eagle firmly in mind, and the aircraft that emerged 
resembles the fast, heavily armed, long-ranged Eagle 
in many ways. Whereas the Eagle looks healthy and 
well-fed, the Flanker has a gaunt, hungry appearance. 
Although designed as an air superiority aircraft, the Su-
27 (much like the Eagle) has proven flexible enough to 
adapt to interceptor and ground strike roles. Sukhoi has 
also developed a wide family of variants, specialized for 
particular missions but retaining overall multirole capa-
bilities.
The Su-27 entered service more slowly than its fourth-
generation counterparts in the United States (or the MiG-
29, for that matter). A series of disastrous tests bedeviled 
the program’s early years, with several pilots dying in 
early versions of the Flanker. As it entered service in the 
mid-1980s, production problems slowed its transition to 
front-line status. And of course, the end of the Cold War 
curtailed the overall production run of the aircraft.
The Su-27’s capabilities are formidable. The Flanker can 
reach Mach 2.35 with a thrust-to-weight ratio above one 
(depending on fuel load). It can carry up to eight air-to-
air missiles (generally of short to medium range; other 
variants specialize in Beyond Visual Range combat) or 
an array of bombs and missiles. In the hands of an expe-
rienced pilot, the Su-27 can carry out a bewildering array 
of maneuvers, many of which have delighted air show 
audiences across Russia and Europe.
The basic Su-27 frame has proven remarkably flexible. 
The Russian Air Force has modified most of its existing 
Flanker fleet with a variety of advanced avionics, improv-
ing its air-to-air capacity and also giving it an effective 
ground attack capability. Several Flanker variants have 
acquired their own designations, especially on the export 
side.
Export
The original version of the Flanker has enjoyed tremen-
dous export success, and still flies in eleven air forces 
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around the world. The bulk of aircraft fly in Russian (359) 
and Chinese (fifty-nine) service. In some smoldering con-
flicts (Russia-Ukraine, Ethiopia-Eritrea, Vietnam-China) 
both sides fly Su-27s. Overall, 809 Flankers have entered 
service, plus large production orders for several variants.

The transfer of Su-27s to China caused a surprising 
amount of friction between Moscow and Beijing. China 
purchased some Flankers off the shelf, agreed to copro-
duce another batch, and acquired a license for produc-
tion of additional aircraft. However, Russia soon accused 
China of violating the terms of the agreement by installing 
its own avionics on the J-11 (as the Chinese designated 
their own Flankers), appropriating Russian intellectual 
property and developing a carrier variant (eventually the 
J-16). The dispute cooled Russian enthusiasm for arms 
exports to China, a situation that persists today.
Combat
For such a remarkable aircraft, the Su-27 has seen rela-
tively little combat. It has flown combat missions in sever-
al theaters across the world, although it has yet to serve 
in a sustained air superiority campaign. Flankers flew in 
some of the wars that characterized the disintegration of 
the Soviet Union, and have constituted the core of Rus-
sian airpower in the Wars of Russian Reconsolidation. 
Indeed, Su-27s have flown on both sides of the spas-
modic conflict in Ukraine. Su-27s in Russian service also 
currently fly in Syria.
In Foreign Service, the Su-27 has flown in the Angolan 
Civil War and the Ethiopia-Eritrea War, scoring its only 
air-to-air victories (over Eritrean MiG-29s) in the latter.
The Su-27 was the last of the major fourth-generation 
fighters to enter service, and has proven an exceedingly 
successful design. Big enough and powerful enough to 
sustain a number of modifications and improvements, the 
Flanker should continue to see service (and even pro-
duction) for quite some time. This is especially true given 
the uncertainty associated with the future of the PAK FA, 
the fifth-generation stealth fighter intended to replace 
both the MiG-29 and the Su-27.

ARMY CHIEF PAYS HOMAGE TO MAR-
TYRS OF KARGIL WAR, SAYS INDIAN 
ARMY CAPABLE OF ANY CHALLENGE
General Dalbir Singh, Chief of the Army Staff paid hom-
age to the martyrs of Kargil war at the historic Kargil War 
Memorial at Drass.He was accompanied by Lt General 
DS Hooda, Army Commander, Northern Command, and 
GOC Fire and Fury Corps.

ARMY CHIEF PAYS TRIBUTE AT WAR 
MEMORIAL
The Army Chief also interacted with the Veer Naris, awar-
dees and relatives of martyrs during the event. Speaking 
on the occasion, the Army Chief paid tributes to the sac-
rifices and expressed his gratitude to the martyrs, their 
dear ones and Veer Nazis.
“Indian Army is capable of any challenge and is always 
ready for the service of the nation,” said Army Chief.

17TH KARGIL VIJAY DIWAS
The 17th Kargil Vijay Diwas celebrations started with 
great fervour and enthusiasm under the aegis of Fire and 
Fury Corps. The week long celebrations included many 
events involving the local citizens especially the youth 
and children of Drass and Kargil regions. The solemn 
memorial service is scheduled at the War Memorial in 
the evening on Monday and the celebrations will come 
to a close with formal wreath laying ceremony by Army 
Commander, Northern Command .War veterans and 
family members of martyrs will be also be paying tributes 
to Kargil martyrs at War Memorial in Drass.

INDIAN NAVY TO ACQUIRE 12 JAPA-
NESE AMPHIBIOUS AIRCRAFT FOR 
$1.65 BILLION
The US-2i aircraft will be procured under the ‘buy global’ 
clause of the Defence Procurement Procedure, govern-
ment sources were quoted as saying by Financial Ex-
press.
The deal, which is going to be government-to-govern-
ment, was changed from ‘buy and make global’ to ‘buy 
global’ after amendments were made to two chapters of 
the DPP, and subsequent rounds of discussions with the 
industry association.
The deal found mention in the recent interaction between 
the two nations’ defense ministers in New Delhi earlier 
this month. The Defense Minister of Japan Gen Naka-
tani was paying a bilateral visit to India at the invitation 
of Indian Defense Minister Manohar Parrikar. The two 
ministers held the annual Defense Ministerial Meeting in 
New Delhi.

A senior officer was quoted by FE as saying that, “The 
plan to Buy Global will be sent to the Defence Acquisition 
Committee in a couple of months before any formal deci-
sion is made. Also, there will be a 30% offset clause that 
the Japanese side will be signing. ”
A source in the Japanese company told defenseworld.net 
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last week that, “The case is still to go to Services Capital Acquisition Requirement Categorization Board (SCAP) and 
later to Cabinet Committee for Security and is likely that the SCAP will be appointed in August.”
The deal, which has an approval of the Department of Industrial Policy and Promotion, is waiting for an acceptance 
of necessity (AON) from the Indian Navy.

INDIAN MI-17 1V HELICOPTERS TO UNDERGO MAJOR OVERHAUL IN RUSSIA
Built by Kazan Helicopters, Mi-17 1V choppers are used primarily for disaster rescue operations and transportation 
of troops to remote areas.
A major overhaul will not only include repairs or change of engine, but also avionics and hydraulics, Tribune India 
reports Monday.
Four of Border Security Force Air Wing’s six Mi-17 1Vs were grounded in 2012. The fifth gave away in January last 
year and the last one was grounded last month. At present, all require a complete overhaul.
The Indian Air Force also has four squadrons of Mi-17 1Vs, each having 12 helicopters. Most are grounded as they 
have reached the overhaul stage.
At present, the IAF expects it to strike a deal with the manufacturing firm to open overhauling facility in India. Other 
than the four squadrons of IAF’s Mi-17 1Vs, the remaining have been converted to Mi-17 V5. “The Mi-17 1Vs cannot 
always be sent to Russia. Because it is not practical to establish a servicing facility in India for the 1V, it will be eventu-
ally be phased out,” said an official, adding that a base repair depot for overhauling the Mi-17 V5 will be established 
in Kanpur.

INDIA’S L&T, SAMSUNG TEAM UP FOR $700 MILLION HOWITZER DEAL
In the biggest-ever order for India’s private sector, Larsen & Toubro (L&T) has won a $700 million contract to produce 
100 tracked 155mm howitzer guns at Indian facilities, jointly with Samsung of South Korea, for use by the Indian army.
The contract is likely to be linked with L&T in the next two months as all formalities are completed, said an official at 
the ministry of defense here.
The L&T-Samsung team, offering the K-9 Vajra-T gun, beat an offering for the 2S19 MSTA weapon from Rosoboro-
nexport of Russia.
“More than 50 percent of the work share is with L&T,” a senior L&T executive said. Samsung will supply the turret 
of the gun. The weapons will be produced at L&T’s newly set up manufacturing facilities near Pune in central India.
Besides the 100 guns to be produced, the company hopes to close additional deals to boost what analysts say is a 
slim profit margin on a relatively small number of howitzers. “In case the gun is found attractive and the users [Indian 
Army] are happy with the performance of the supplied product, it is possible that the self-propelled wheeled program, 
which is also under planning stage, could get merged and this could increase the total numbers,” one company ex-
ecutive said.
A senior Indian army official, however, said the 100 weapons are what’s operationally required by the ground service, 
suggesting the number is unlikely to increase.
No executive from Samsung was available for comment. Samsung may be hoping for a large market with at least 
250 to 300 guns, says Rahul Bhonsle, retired army brigadier and defense analyst. Though the market size is about 
250-300 for tracked guns in the long run, Bhonsle said “huge budgetary constraints” may leave the number at 100 in 
the near term.
Despite the big order for the L&T-Samsung team, the two companies are not committing to form a joint venture on an 
equity-sharing basis to execute the contract.

“There is no plan to have a JV formed as this is a one-off contract with no possibility of follow on orders. A JV can only 
be formed if there is a sustainable business plan with visibility of orders over future years,” said one L&T executive.
“Competition in the 155 mm gun market is very tough,” says Bhonsle. “As of now, Samsung is following a model of 
engaging with local partners for production or assembly of its gun platforms separately in each market. Thus, much 
will depend on how the K-9 venture rolls out for a matured partnership with L&T.”
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The tender for the tracked guns was released in 2011, which itself was a re-bid of an earlier tender from 2007 that 
was issued to India’s Tata Power SED, L&T, Bharat Earth Movers Limited (BEML) and Rosoboronexport of Russia.
The Indian army plans to replace all existing field guns with a variety of 155mm weapons at a cost of more than $6 
billion. As part of this purchase plan, named Field Artillery Rationalization Plan, the army plans to buy a mix of around 
3,600 new guns by 2020-25 for over 220 of its artillery regiments.
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CRISPR-edited mushroom cleared
A species of genetically engineered mushroom has been 
freed of regulation by the U.S. Department of Agriculture 
(USDA). This means that it can be cultivated and sold 
without being overseen by the USDA, according to a 
news report published online in Nature. Though about 30 
genetically modified organisms have been similarly freed 
by the USDA, the special thing about this mushroom spe-
cies is that this is the first organism to have been edited 
using the tool CRISPR-Cas9, which has been making 
waves in the field of genome editing.
Known as the common white button mushroom, this fun-
gus species ( Agaricus bisporus ) was genetically engi-
neered by Yinong Yang of Pennsylvania State University 
using CRISPR-Cas9. The engineered mushrooms do not 
brown easily when sliced. This can improve their shelf-
life, thereby rendering them valuable commercially.
The browning of the mushroom is caused by the enzyme 
polyphenol oxidase (PPO) and the above effect may be 
got by removing the genes that code for this enzyme. 
By removing some base pairs from the mushroom’s ge-
nome, Dr Yang succeeded in getting rid of one of the six 
PPO genes which reduced the enzyme’s activity by 30 
per cent.

This process did not introduce foreign DNA from other 
viruses and bacteria. This is perhaps the reason why the 
modified mushroom was given the green signal. Among 
the 30 plant species that have escaped the regulatory 
framework is a rose-coloured pineapple variety.
Cultivating genetically modified crops is a huge industry 
which may be undergoing a massive rethink involving a 
three-pronged argument, with the industry on side, the 

biologists on another and activists opposing it from the 
third. 
There is a spectrum of rules and regulations in countries 
around the world when it comes to research in genetic en-
gineering and implementation of the results of research 
outside the lab. A case in point is that of germline editing 
using CRISPR, in which area many countries have even 
banned research. With regard to genetically modified 
crops, the U.S. has been quite liberal and it is likely to be-
come more so. The organisms that have currently been 
given the green signal involve somewhat simple steps of 
editing such as knocking off a set of genes to create a 
desired effect.

Make GM mustard data public: CIC
The Central Information Commission (CIC), the arbitrator 
on Right To Information requests, has asked the Environ-
ment Ministry to make public all the data pertaining to the 
safety of genetically-modified (GM) mustard, sans pro-
prietary intellectual property data. GM mustard is likely 
to be the first transgenic seed, to be available in farmer 
fields. It has had a tumultuous history in India with activist 
groups claiming that it will be a gateway to several other 
GM food crops — tomato, rice, brinjal, etc. — and that 
these may pose health and ecological risks. Currently 
GM cotton is the only transgenic crop commercially avail-
able in farmer fields.
The GM mustard in question has been developed by 
Deepak Pental, a geneticist at the Delhi University, with 
support from the National Dairy Development Board and 
the Department of Biotechnology. The technology in-
volves using a complex of genes, sourced from soil bac-
terium, which makes it easier for seed developers to eas-
ily develop hybrid varieties of mustard, generally a self 
pollinating plant. Hybrids varieties are generally known 
to produce greater yields but they necessitate farmers to 
keep going to seed companies every year to buy fresh 
seed.
The technology, according to Pental, will contribute to in-
creasing yields of such hybrids by 25% of existing varie-
ties. Kavitha Kuruganti, who leads the Alliance for Sus-
tainable and Holistic Agriculture, which also campaigns 
against GM crops. Kuruganti—who petitioned the CIC— 
avers that the GM seeds so produced aren’t substantial-
ly better than existing mustard varieties and that seed 
developers and biotechnology regulators have colluded 
to “push” GM mustard. She’s also argued that inspite of 
multiple requests the department hasn’t made a copy of 

AGRICULTURE
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the biosafety dossier, which details the GM mustard variety’s performance, available publicly.
“The Commission directs the public authority to verify and provide such information…specifically the bio-safety dos-
sier as submitted by the crop developer… and any other material submitted by them and under review, after sepa-
rating confidential information if any, as per their independent decision. The Commission also directs all biosafety 
data pertaining to all other GMOs in pipeline as that is part of voluntary disclosure under Section 4 of the Right to 
Information Act..” reads the order, seen by The Hindu. These details are expected to be made available by April 30 
after the seed developers have edited out potential proprietary information, Kuruganti added. “Through the hearing 
the environment ministry was asked why this data wasn’t voluntarily uploaded…I’m not sure if it will be available on 
the website but once we get it we will certainly make it public,” Kuruganti.
A spokesperson for the Genetic Engineering Appraisal Committee, the environment ministry body that adjudicates on 
tests and the safety of potential GM crops and against whom the petitions were filed to make biosafety data available, 
declined comment. “There are nearly 5000 pages of data…unless the regulators themselves first go through it how 
can it be meaningfully analysed by those outside,” said a scientist associated with the GEAC’s GM-mustard evalua-
tion process.

Himalayan varieties help scientists develop blight-resistant pomegranate
The wild varieties of pomegranate that have survived in the Himalayan region for centuries have now helped scien-
tists in developing a hybrid pomegranate variety that has resistance to the deadly disease of bacterial blight.
Bacterial blight has turned out to be a major destroyer of this premium fruit crop, especially in south India.
Indian Institute of Horticultural Research (IIHR) has developed the hybrid bacterial blight-resistant variety after nearly 
15 years of research. The disease-resistant variety, which is set for field trials at multiple locations, is expected to be 
released for commercial cultivation by farmers in about two years, according to B.N.S. Murthy, principal scientist and 
head of fruit crops division of the IIHR, who is heading this research project for the last four years.
“These wild varieties of pomegranate being grown in the Himalayan region, including in Kashmir and Himachal 
Pradesh, for hundreds of years have natural resistance to bacterial blight. But they are not high yielding.
On the other hand, the commercial varieties of this crop are high yielding and have attributes such as quality, softness 
of seeds and bright colour. The commercial varieties, however, lack resistance to the bacterial blight. We have intro-
duced disease-resistance traits from the wild varieties into the commercial varieties through hybridisation,” explained 
Dr. Murthy. 

Under the project, 73 wild varieties of pomegranate had been collected by the scientists for developing the new hybrid 
variety. The new hybrid variety may turn out to be a boon for pomegranate growers as over 60 per cent of the fruit 
crop is being lost every year in the country owing to bacterial blight. The loss level is very huge considering the fact 
that India accounts for about 110 million tonnes of pomegranate crop a year.
The disease-resistant variety is also bound to contribute to the environment-friendly cultivation of this crop by sub-
stantially reducing the quantum of pesticides being sprayed to protect it. At present, farmers spray pesticides for 
nearly 50 days of the 180-day fruiting period. Of this about 40 days of application of pesticide is for handling the bac-
terial blight alone, Dr. Murthy pointed out.
IIHR Director M.R. Dinesh noted that even as the bacterial blight-resistant variety was set to be taken up for multiple 
location trials, the further research on development of more disease-resistant varieties was on.
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A new pattern in primes
Major subject of interest among mathematicians who 
work in number theory is the study of prime numbers. 
Prime numbers are divisible only by 1 and themselves, 
and large primes are used, among other things, in en-
crypting data. But perhaps, the best motivation for math-
ematicians to study them has been the aesthetics of see-
ing patterns among them.
A new and interesting pattern has emerged among prime 
numbers thanks to the work of Kannan Soundararajan 
and Robert Lemke Oliver of Stanford University. They 
have found a pattern in the last digits of successive prime 
numbers, by analysing numerically the first 100 million 
numbers. For example, they see that a prime number 
ending in 9 is much less likely to be followed by another 
prime number ending in 9; it is more likely to be followed 
by one ending in 1, and so on.
This study is important because it is a hitherto unexplored 
idea in the quest of understanding the blend of random 
distribution and patterns in prime numbers.
Though prime numbers occupy definite positions on the 
number line, thereby are not random at all, studying dis-
tributions of numbers comes in useful to predict proper-
ties which haven’t been proved yet. One example is the 
twin primes conjecture which can be simply stated that 
for infinitely many prime numbers, n, the number n +2 is 
also a prime.
“Randomness enters in as a convenient model to help 
understand which properties are likely to happen infinitely 
often and which we should expect to be so rare that they 
may only occur finitely many times. The guiding principle 
is that once we take into account all the facts that we are 
aware of, what remains may be expected to be roughly 
random,” says Kannan Soundararajan in an email to this 
correspondent.
For example, this mixture of randomness and order is 
taken into account by the Hardy Littlewood conjecture, 
from which Soundararajan and Lemke Oliver’s results 
take off: Says Dr Soundararajan, “The Hardy-Littlewood 
conjecture takes into account… facts of [numbers] being 
odd or even, or being a multiple of 3 or 5 or 7 etc, and 
after taking all these known facts into account pretends 
that the rest is random. This precise conjecture was for-
mulated almost a hundred years back and has been ex-

tensively tested, although there is as yet no mathematical 
proof.”
Inspiration for their work came at a talk by Tadashi Tok-
ieda on the “rock, paper, scissors in probability”.
“We started thinking about this inspired by a lecture of 
a colleague Tadashi Tokieda on curious non-transitive 
phenomena (like the rock-paper-scissors game) in coin 
tosses. That made me wonder if there were similar phe-
nomena in the primes, which eventually led to this joint 
work with my colleague Robert Lemke Oliver,” Dr Sound-
ararajan says.

Kannan Soundararajan is a leading mathematician who 
also shared the first SASTRA Ramanujan prize with Man-
jul Bhargava. This is a prize given for outstanding work 
done by mathematicians under 32 years of age.

Ramanujan encyclopedia launched
An encyclopedia of Srinivasa Ramanujan and his math-
ematics is being launched by Springer. This was an-
nounced by Marc Strauss, Editorial Director, Math-
ematics, of Springer, North America, at an international 
conference of mathematics held at the University of Flor-
ida. “The comprehensive encyclopedia of about 1000 
pages, in two volumes, will contain everything impor-
tant about Ramanujan’s life and mathematics,” said Mr. 
Strauss during his announcement at the recently held 
International Conference on Number Theory at the Uni-
versity of Florida. “We have assembled a team of lead-
ing researchers as Editors-in-Chief, who are experts on 
Ramanujan, and who have considerable editorial expe-
rience, to ensure the success of this massive project,” 
he added. The Editors-in-Chief of the Ramanujan ency-
clopedia are Professors Krishnaswami Alladi (University 
of Florida), George Andrews (The Pennsylvania State 
University), Bruce Berndt (University of Illinois), and Ken 
Ono (Emory University). “
The Ramanujan Encyclopedia is a comprehensive refer-
ence book that will contain information on all the math-

MISCELLANEOUS
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ematical contributions of Ramanujan and their impact 
on scientific fields, as well as on important aspects Ra-
manujan’s life including the individuals who have played 
significant roles in his life and with regard to his work. 
The themes that the encyclopedia will include are: (1) 
Ramanujan’s life, (2) persons closely connected with 
Ramanujan’s life or mathematics, (3) Ramanujan’s 
notebooks and work in India, (4) Ramanujan’s letters 
to Hardy, (5) Ramanujan in England, (6) Ramanujan’s 
published papers, (7) Ramanujan’s lost notebook, (8) 
Ramanujan’s work and its influence, (9) Books/exposi-
tions on Ramanujan’s life and work, (10) Ramanujan in 
the media, (11) honouring and preserving Ramanujan’s 
legacy, (12) modern developments in research and (13) 
Ramanujan’s health.
“The encyclopedia will contain several hundred entries in 
the form of articles by experts that will provide a detailed 
treatment of these themes. But all entries will be listed 
alphabetically to facilitate easy reference,” said Professor 
Alladi. “The encyclopedia will be updated periodically to 
keep abreast of current developments,” he added.
The Ramanujan encyclopedia is planned not only as a 
historical document, but also as a valuable reference for 
those pursuing research on, or related to, Ramanujan’s 
work. It will be of interest to experts and the lay person 
alike.
“Springer is already playing a big role in the world of Ra-
manujan with the publication of the edited versions of Ra-
manujan’s Notebooks authored by Bruce Berndt, and Ra-
manujan’s Lost Notebookauthored by George Andrews 
and Bruce Berndt, as well as The Ramanujan Journal, 
for which Alladi is the Editor-inChief. The Ramanujan en-
cyclopedia is the next big step in Springer’s commitment 
to fostering the legacy of Ramanujan,” said Mr. Strauss.

Independence comes early for 
Rapetosaurus dinosaur
Starting from a reasonable size of about 3.5 kg at birth, 
a specimen of the dinosaur Rapetosaurus krausei shot 
up to about 40 kg in just about 39-77 days, when it suc-
cumbed to starvation. Kristina Curry Rogers from Maca-
lester College, U.S., and collaborators, who were stud-
ying the fossil remains of a young one of this species, 
deduced that the juveniles closely resembled the adult 
in shape. This meant that the young ones were quite in-
dependent at an early age unlike other species where 
young ones enjoyed parental care till they were able to 
fend for themselves. The results were published recently 
in the journal Science.

Identifying the fossils
The fossils of these titanosaurs, so called for their huge 
size, were originally collected during the researchers’ 
field seasons in Madagascar, but were not “discovered” 
until they had been prepared in the lab, and placed within 
drawers along with unidentified fossils of smaller animals 
from the same geological formation.
“I was working in those drawers in search of bones for an-
other research project about growth in those reptiles, and 
began finding so many tiny titanosaur bones,” writes Dr 
Curry Rogers in an email to this correspondent. In fact, in 
2001, along with Catherine Forster, it was Dr Curry Rog-
ers who gave this dinosaur its name.
R. krausei is a dinosaur that used to inhabit the Mada-
gascar islands about 70 million years ago. A fully grown 
Rapetosaurus could measure about 15 metres in length, 
which is about two metres longer than a Volvo bus. The 
generic name Rapetosaurus itself stands for “giant liz-
ard,” suggestive of the fact that it was among the largest 
dinosaurs that walked the earth. While paleontologists 
knew the shape and size of this dinosaur from observa-
tions of skeletal remains, until recently, the early life of 
these so-called titanosaurs has remained a mystery.
“We have lots of adult, sub-adult, and juvenile Rapeto-
saurus bones, and these tiny specimens literally look like 
little miniatures of the bigger bones in our sample. We 
could tell right away that the skeleton was from Rapeto-
saurus, on the basis of the shapes of bones and the posi-
tions of muscle scars...it was just from a baby, only 11 per 
cent the size of the biggest known specimen,” she says.
Using bone histology and x-ray computer tomography, 
the researchers were able to understand the dinosaur’s 
growth pattern. From the compactness of the bones, the 
researchers deduced that the bones likely retained their 
shape as the young one grew into the adult. Thus the 
young ones resembled the adults to a very close de-
gree, unlike in the case of other dinosaurs like theropods 
and ornithischians. The authors further propose that the 
young ones must have been independent at a very early 
age.
Lines of evidence
Dr Curry Rogers explains, “We used three lines of evi-
dence to support this hypothesis [that the young ones were 
precociously independent]: (1) bone proportions stay the 
same throughout life, as in modern precocial animals; (2) 
under the microscope, bones show evidence of remod-
eling, which indicates that bones are being stressed dur-
ing locomotion, and need to repair themselves already — 
this is not seen in other baby dinosaurs (like Maiasaura, 
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a duck-billed dinosaur; or Troodon, a theropod dinosaur); 
and (3) we looked carefully at the preserved calcified car-
tilages at the ends of long bones — these provide a clue 
about how bones growth in length, and their thickness 
in baby Rapetosaurus was very similar to the observed 
thicknesses in modern precocial birds.” These led the 
authors to propose that R. krauseimust have been inde-
pendent of parental care even at very early stages in their 
development.

Oligocene fossils can explain anthropoid 
distribution, say experts
The climate change that occurred about 34 million years 
ago may hold the reason as to why humans originated 
in Africa and not in Asia. More specifically, the deteriora-
tion of climate marking the Eocene-Oligocene Transition 
(which occurred about 34 million years ago) could have 
acted as an evolutionary filter, allowing different types 
of primates to evolve in Africa as compared to Asia. The 
ensuing dominance of the subset of primates known as 
anthropoids in African regions must have led to the evo-
lution of humans there, according to a paper in Science. 
Therefore, even though the earliest primate fossils have 
been found in Asia, the actual evolution of humans took 
place in Africa.
The geological calendar relating to the evolution of pri-
mates and humans encompasses the so-called periods 
of which two are of interest here — the Paleogene and 
the Neogene. The Paleogene, which lasted over 43mil-
lion years, beginning 66 million years ago (mya) and end-
ing about 23 mya, was the time when mammals evolved 
from simpler forms. This was followed by the Neogene 
period (starting from the end of Paleogene to about 2.5 
mya) during which time early humans evolved.
The Paleogene itself is divided into three epochs: the 
Paleocene, Eocene and Oligocene.
Nearly 55 mya, the earth suffered a global increase in 
temperature of about 5 degrees Celsius. This is known as 
the Paleocene-Eocene Thermal Maximum. During this, 
the primates, from a subset of which humans eventually 
evolved, being highly sensitive to temperature changes, 
migrated from their place of origin in lower latitudes, to 
the northern land regions. Subsequently, temperatures 
fell during the Eocene-Oligocene Transition. Marking this 
was a deterioration of climate which caused these pri-
mates to again retreat to lower latitudes.
Asian anthropoids
In a paper published in Science, Xijun Ni and co-workers 
study a recently discovered set of fossils of primates from 

the early Oligocene period found in the Yunnan province 
of southern China. These fossils point to an African origin 
of humans in the Neogene period, even though anthro-
poids originated in Asia.
“The global climate deterioration, which happened 34 
million years ago, changed the fate of anthropoids. We 
suggest that this global climate deterioration is an evo-
lutionary filter for primates,” says Xijun Ni in an email to 
this correspondent. The authors find that of the six fossils 
studied, only one is an anthropoid. Earlier known records 
of primate fossils from the Late Eocene period from Chi-
na, Myanmar and Thailand have shown a domination of 
stem anthropoids. So the lack of anthropoids in the set 
of fossils discovered now, which date later geologically, 
could be attributed to the filtering mechanism caused by 
lowering of temperature and deterioration of climate that 
marked the Eocene-Oligocene Transition, the authors in-
fer.
Dr Ni clarifies, “In Asia, this [evolutionary] filter removed 
most of the anthropoids but left lemur-like primates. In 
Africa, the effect of this filter is on the opposite side. It 
removed most of the lemur-like primates but gave anthro-
poids more opportunities. After the filtering, the evolution-
ary center of anthropoids moved from Asia to Africa.”
They also consider a fossil collection from Pakistan, dat-
ed at a late early-Oligocene and find evidence of a few 
primates. However, these were identified as belonging 
to those species of small-bodied primates which did not 
evolve into humans later.
In a complementary manner, the late Eocene-early Oligo-
cene primates from the Afro-Arabian region had shown a 
very different response to the Eocene-Oligocene Transi-
tion. There the anthropoids diversified “taxonomically and 
ecologically,” leading to the eventual evolution of humans 
in the Neogene period.

‘Improved tech can cut emissions’
Technology holds the key to achieving the government’s 
goals of reducing carbon dioxide emissions and oil im-
ports by 10 per cent and introducing BS-VI-compliant fuel 
across the country, according to Dharmendra Pradhan, 
Oil Minister.
“To reduce carbon dioxide emissions and oil imports, 
to be more energy efficient and to introduce BS-VI fuel, 
technology is a major way to do it,” Mr.Pradhan said in-
augurating Honeywell UOP’s Recycle Hydrocracker Pilot 
Plant at Gurugram.
New facility
The facility is used to mimic a full-scale refinery’s func-
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tioning on a smaller scale, thus allowing tests and new 
methods to be developed at a lower cost. “This pilot plant 
emulates a refinery unit,” Anant Maheshwari, President, 
Honeywell India told The Hindu. “A refinery plant can be 
anywhere between tens to hundreds of millions of dol-
lars of investment. The pilot plant that we are doing here, 
with the same amount of precision, is about a $5 million 
investment.”
The plant could prove particularly useful at a time when 
the country is looking to transition to less polluting fuel. 
The country has been running on BS-III fuel since 2010 
with BS-IV currently being used inmajor cities.
BS-VI deadline
The Ministry of Petroleum and Natural Gas has set a 
deadline of 2017 by which time all the vehicles in the 
country must be BS-IV-compliant and 2020 for the rollout 
of BS-VI fuel.
“If we were looking at a new process or catalyst for BS-
VI and low-sulphur diesel, we can do the testing here,” 
Steven Gimre, Managing Director, UOP India said. “We 
can partner with companies here and they can provide us 
feedstock. So, if they want to know if their feedstock can 
meet product specifications, then they can send it to us 
and we can test it.”
Key clients
“IOCL, BPCL, HPCL are our key clients,” Mr. Gimre said.
“IOCL is one of our biggest customers as a company and 
is one of the biggest refiners in the country.”
Regarding the direct transition to BS-VI and the leapfrog-
ging of BS-V — something car companies have pointed 
out as being a significant jump and difficult to implement 
— Mr. Gimre said the technology was available since it 
had already been implemented in Europe.
“From a technology standpoint, the (BS-VI) solutions are 
there,” he said.
“For our customers, it is a matter of them deciding what to 
do in each refinery, how to apply the technology in each 
specific case.”
Growing usage
Hydrocarbon usage in the country is growing rapidly and 
it is imperative that technology moves apace to ensure 
the damage to the environment is limited, he said.
‘Adopting BS-VI norms will make diesel vehi-
cles costlier’
The government’s decision to leapfrog the Bharat Stage 
(BS)-V Emission Standards and implement the BS-
VI norms by April 2020, four years ahead of the earlier 
schedule, will make diesel vehicles costlier by Rs.70,000 
to Rs.1,50,000, according to a statement issued by ICRA 

Ratings.
The diesel segment is likely to witness a sizeable price 
increase due to introduction of additional components, 
the note said. This will make diesel passenger vehicles 
costlier (vis-à-vis petrol variants) and may deter demand 
for diesel vehicles, it added.
“The cost of petrol passenger vehicles may increase by 
20,000-30,000 per vehicle, while the increase for diesel 
passenger vehicles could be in the range of Rs.75,000-
100,000 per vehicle. For medium and heavy com-
mercial vehicles, the cost differential is expected to be 
Rs.100,000-150,000 (or 10 per cent of current vehicle 
cost),” said Subrata Ray, Senior Group V-P, ICRA ratings.
As diesel vehicles would require significant technology 
changes, the cost differential between petrol and diesel 
passenger vehicles would expand further. “This will wid-
en the payback period for diesel vehicles,” Mr. Ray said.
Price gap
The narrowing price gap between petrol and diesel, the 
recent ban on registration of diesel vehicles in the Na-
tional Capital Region, along with the potential risk of re-
stricting diesel-powered taxis could have significant im-
plications for diesel investments by Original Equipment 
Manufacturers (OEMs), he said. ICRA Ratings said while 
availability of technology would not be an issue, the key 
challenge for OEMs would be adapting the available so-
lutions to Indian market conditions in a short time-frame, 
in a cost-effective manner. Availability of BS-VI compliant 
fuel on nationwide basis by 2020 may be a challenge, it 
said.

New emission norms pose huge 
challenge: Srivats Ram
The transition to Bharat Stage VI (BS-VI) emission norms 
for vehicles will pose a significant technological chal-
lenge, according to a top official of Wheels India.
Adaptation of Euro-VI norms to Bharat Stage VI (BS-VI) 
is not a minor challenge. It’s a significant technological 
development challenge, said Srivats Ram, Managing Di-
rector, Wheels India, a TVS Group Company.
Even for Europe, the transition from Euro 5 to Euro 6 
norms took a lot of time, he said. “Technologies had to be 
adapted, innovations relating to manufacturing had to be 
done, and, more importantly, testing and validation to the 
new standards had to be performed,’’ Mr. Srivats Ram 
pointed out.
The climatic conditions, driving habits and road condi-
tions, leave alone fuel conditions and maintenance prac-
tices, were significantly different in India compared to 
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Europe, he said.
Innovation must
Significant developments in terms of automotive technology and pace of innovation must happen first if the industry 
had to meet the target that had been set for BS-VI, , he said.
The government recently announced that India would leapfrog from BS-IV emission norms that are now in force to 
the BS-VI norms by 2020. Introduced in 2000, the Bharat norms are emission control standards put in place by the 
government to check air pollution. Based on European regulations (Euro norms), these standards prescribe specifi-
cations/limits for the release of air pollutants from equipment using internal combustion engines, including vehicles. 
Implementation of the BS-V standard was originally scheduled for 2019. This has now been skipped. BS-VI, originally 
proposed to come in by 2024, has now been advanced to 2020 instead.
Pricing concern
To a question, he admitted that pricing was one of the concerns in adapting Bharat Stage VI norms. “With the new 
regulations, there are a lot of technological changes that need to be made in the vehicles which will have an impact 
on pricing. And that will not be an insignificant impact. The price part, however, is one part of the equation. But leaving 
aside the price part, the technology and the adaptation of technology to Indian road conditions need to be done,’’ he 
said.
“Everything said, India is a price-sensitive market. They have to see how to adapt the technology to make it afford-
able,’’ he said. To a specific question, he said “some of these features that we talk about have come about in the 
West only after the regulations have been announced.” Be it Euro norms or crash test norms, vehicle firms in Europe 
started implementing these standards only after these had come into force.
“I don’t think India in that sense is any different from any other market. The difference between India and the other 
markets is that other markets have had time to actually develop the technology and implement it. India seems to be 
on a fast path judging by the current road map that has been laid out,’’ he said.
There are a lot of technological changes that need to be made in the vehicles which will have an impact on pricing


