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India Science Wire - highlighting Indian science in Indian media

The coverage of science and technology particularly relating to research done in
Indian research institutions, is generally very poor in Indian media. There are
several reasons for this situation, one of them being the lack of credible and
relevant science content. In order to bridge this gap, Vigyan Prasar launched a
unique initiative - India Science Wire (ISW) – in January 2017.
The news service is dedicated to developments in Indian research laboratories,
universities and academic institutions. Almost all news stories released by this
service are based on research papers by Indian scientists published in leading
Indian and foreign journals. All news stories and features are written and edited
by a team of professional science journalists with decades of experience in
science journalism.
News stories based on happenings in Indian research labs are released to media
houses on a daily basis. These stories are also uploaded on ISW website and are
simultaneously promoted though social media – Twitter and Facebook. At
present, the service is available in English and Hindi.
Reach out ISW Editor with story ideas, comments and suggestions at
indiasciencewire@gmail.com

ISW website: http://vigyanprasar.gov.in/isw/isw.htm
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Lab notes: Scientists track how head and neck
muscles form during embryonic development
This mechanism may hold clues to muscular dystrophy and its treatment.

Oct 04, 2018 · 05:30 pm Ratneshwar Thakur

Indian researchers have identified the mechanism by which muscles above the neck, known
as head muscles, are formed during development of embryo in the womb.
The study, done in mice and human stem cells, may help in future to test drugs developed for
treating muscular dystrophies involving head muscles.
Till now scientists had only known about the way muscles below the neck develop in the
embryo. The new study has found that the process is different for development of head
muscles. It was observed that formation of head muscles was triggered by inhibition of two
pathways called Wnt/beta-catenin and Nodal pathways, while muscles below neck require
switching on of two different pathways (Wnt and Fgf).

―We found that muscles in the head, such as jaw and facial muscles, have fundamentally
different developmental program when compared to that of muscles below neck. We have
shown this by mutating two genes in mice embryos,‖ explained Ramkumar Sambasivan, a
member of the research team at the Institute for Stem Cell Biology and Regenerative
Medicine, Bangalore.
―We observed that in the mutant mice embryos, muscle development below neck fails
completely. The head muscle development, however, surprisingly, appeared completely
normal. These findings provided evidence that the two muscle groups have distinct paths of
development,‖ he added.
―The study has traced evolutionary process that allow emergence of head in vertebrates and
identifies mechanistic cues that might be involved in the process. This information can be
used to streamline therapy for muscular disorders affecting distinct parts of the body, rather
than a ‗one therapy fits all muscles‘ approach,‖ commented Dr Suchitra Gopinath of
Translational Health Science and Technology Institute, Faridabad, who was not part of this
study.
Sam J Mathew, Assistant Professor at Regional Centre for Biotechnology, Faridabad, said
―This work raises interesting possibilities to find new treatment strategies for patients who
have weakness and dysfunction of the head muscles.‖
The research team included Nitya Nandkishore of InStem and SASTRA University in
Thanjavur, Bhakti Vyas of InStem and Manipal Academy of Higher Education in Manipal,
Alok Javali of InStem and NCBS, Subho Ghosh and Dr Sambasivan of InStem). The results
have been published in journal Development. The study was supported by Department of
Biotechnology.

This article was first published by India Science Wire.

Why Improved Forecasts Are Not Helping Prevent Floods
and Droughts
Despite the belief of the climate community that more climate information will lead to
better decisions, reality has proven otherwise across the world.

A man pedals his cycle rickshaw during monsoon rains in New Delhi, India August 31, 2016. Credit: Reuters/Cathal
McNaughton/File Photo

Mumbai: Extreme rainfall events that led to the major flood
in Mumbai in August 2017, the disastrous Kerala floods this
year and several less catastrophic ones across the country were
predicted to occur by the India Meteorological Department
(IMD) days in advance. However, the forecasts were not useful
in avoiding such disasters.
A systematic evaluation of the perception of forecast accuracy among engineers and
managers who make decisions and uncertainty on dam operations and water resources is
needed to bridge the gap from forecasts to lifesaving decisions. There is also a need to
create seamless forecasts from weather to climate with the so-called extended range or
sub-seasonal forecasts.

The best examples of sub-seasonal phenomena are the active and break spells in the
monsoon, which can last for multiple weeks. Most agricultural decisions can benefit from
sub-seasonal forecasts. Other sectors that stand to benefit are disaster preparedness and
recovery, energy, water, public health, fisheries and aquaculture.
Short (1-3 days) and medium range (3-10 days) forecasts depend on the initial state of the
atmosphere, ocean and land. Seasonal forecasts are made possible because th e climate is
controlled by ocean temperatures that change slowly due to the ocean‘s ability to store a
lot of heat. For example, reliable forecasts of climate modes such as the El Niño are
possible six to 12 months in advance. Since the monsoon also depends on the El Niño, the
monsoon forecast can be made ahead of the season.
The intervening timescale between weather and climate, viz. the sub-seasonal timescale,
was considered a ‗prediction desert‘ until recently. New insights on its dependence on soil
moisture, snow, sea ice, etc., have led to an internationally coordinated effort in subseasonal forecasts. The combined sub-seasonal-to-seasonal – or S2S – forecasts now cover
two weeks to 12 months.
S2S includes active and break spells as well as seasonal monsoon and the El Niño. The
IMD has made great strides in implementing the S2S forecast system, as seen by the many
successful extreme rainfall event forecasts as well as steady improvements in seasonal
monsoon forecasts. Why then are they not able to reduce the impacts of floods and
droughts?
Many studies show there are multiple barriers to the use of S2S forecasts. These include
institutional or cultural practices, and resource limitations at agencies that must take
decisions. Forecasts seen as useful by forecasters are often not ‗usable‘ according to the
decision-makers because of reliability, access, credibility or legitimacy of the information.
Many enablers have been identified to facilitate the usability of forecasts. Timely and
sector-specific forecasts produced in consultation with stakeholders like dam operators or
water managers are found to affect decisions positively. In the aftermath of unavoidable
disasters, rapid and participatory integrated assessments by forecasters and decision
makers are found to be beneficial. Boundary organisations such as extension agents are
trusted more and them translation of forecasts by them is seen as more reliable.
Continuous communication between forecasters and users could help retailing forecasts to
specific sectors (like dam operators) or wholesaling them to agencies (like water and
agricultural agencies).
Most of these findings on barriers and enablers are from outside India. India needs to
identify its own barriers to forecast use and enablers to enhance the usability of IMD
forecasts. The framework called ―Ready-Set-Go‖ proposed by the International Research
Institute for Climate and Society at Columbia University could suit India as well.

The ―Ready-Set-Go‖ advocates decision-making processes with the full suite of forecasts
from weather to S2S timescales. Seasonal forecasts trigger monitoring of weather and sub seasonal forecasts as well as contingency plans, early warning systems and asset locations
for disaster management (Ready). Sub-seasonal forecasts are meant to alert the
community, volunteers, and disaster workers (Set). Weather forecasts lead to actual
disaster warnings, activation of volunteers, evacuation orders, dam operations, etc. (Go).
Since major disasters in India are now about too much or too little water, a complementary
set of hydrologic forecasts will greatly enhance the usability of weather and S2S forecasts.
Flood and drought management are impossible without sustained monitoring of
hydrological variables: stream flows, soil moisture, groundwater levels, water demand and
withdrawals. These need to cover the short (hours to days), medium (weeks) and extended
(seasons to years) timescales to ensure actions based on forecast information.
Despite the belief of the climate community that more climate information will lead to
better decisions, reality has proven otherwise across the world. India can establish a quick
and effective process to bridge the gap between useful and usable information and
translate its full range of forecasts into actionable information. That is the only way India
can maximise the value of its massive investments in weather and S2S forecasts.
Raghu Murtugudde is a professor of atmospheric and oceanic science and Earth system
science at the University of Maryland. He is currently a visiting professor at IIT Bombay.
He writes for India Science Wire, which originally published this article.

AGRICULTURE

Excess nitrogen fertilisers hamper germination, root
growth in rice: study
Indian scientists have now identified rice varieties that are efficient in nitrogen use

By Aditi Jain
Last Updated: Thursday 04 October 2018

excess of nitrogen compounds such as urea and nitrate in the soil can increase the time required for germination
of rice seeds and also limit their root length. Credit: Getyy images

Excessive use of nitrogen, phosphate and potassium based fertilisers is causing environmental
contamination and abuse of fertiliser subsidies. Now Indian scientists have identified rice
cultivars that are efficient in nitrogen use.
The study also shows that excess of nitrogen compounds such as urea and nitrate in the soil
can increase the time required for germination of rice seeds and also limit their root length.
The study has been published in journal Frontiers in Plant Science.

Researchers surveyed 21 rice varieties and categorised them as slow (Panvel
1, Triguna and Vikramarya) and fast (Aditya, Nidhi and Swarnadhan) based on time they
took to germinate. It was found that all varieties take longer to germinate in soils
supplemented with additional nitrogenous compounds. However, the magnitude of delay is
more for slow germinating varieties as they are more ‗nitrogen responsive‘ and effectively
utilise nitrogen compounds.
In addition, slow germinating varieties (long duration varieties) gave better yields when not
supplied with additional urea relative to fast germinating varieties (short duration varieties).
Also, at the lower levels of the nitrogen, longer duration varieties showed lesser yield losses
as compared to short duration genotypes possibly due to their better nitrogen use efficiency.
―Our study shows that in laboratory conditions, excess of nitrogenous compounds such as
nitrate and urea restrict root growth. In future, we would like to extend our work to field to
check if similar patterns exist there as well,‖ explained N Raghuram, Professor at Guru
Gobind Singh Indraprastha University and a member of the research team.
―This study is important as it suggests that integration of crop varieties that demonstrate
nitrogen-use efficiency will lower fertiliser load in fields and environment. In addition, such
varieties can be grown efficiently in marginalised lands for increased production,‖
commented Anandita Singh, Professor at TERI School of Advanced Studies, who is not
connected to the study.
The research teamincluded Narendra Sharma, Vimlendu Bhushan Sinha, Neha Gupta,
Soumya Rajpal and N. Raghuram (Guru Gobind Singh Indraprastha University); Surekha
Kuchi (Indian Institute of Rice Research, Hyderabad); Vetury Sitaramam (Former professor,
Savitribai Phule Pune University) and Rajender Parsad (Indian Agricultural Statistics
Research Institute, New Delhi). The study was supported by the Indian Council of
Agricultural Research and the Department of Biotechnology.

(India Science Wire)

Scientists find genomic segments that decide zinc
density in wheat
UMASHANKAR MISHRA

NEW DELHI, OCTOBER 4
Scientists have identified regions in the wheat genome responsible for concentration of zinc in
wheat grain. They have also identified candidate genes involved in zinc concentration in wheat.
The findings can potentially help in developing wheat varieties with enhanced levels of the
micronutrient, scientists said.
Researchers have found 39 new molecular markers and two genome segments that carry
important genes for zinc uptake, translocation, and storage by analyzing zinc concentrations. A
total of 330 wheat lines were analysed from different environments in India and Mexico. The
genome-wide association approach, used in human disease research, was applied in this study to
locate genome segments linked to zinc uptake.
―We found few key hotspot genomic regions for grain zinc concentration in wheat. The results
will be validated in breeding lines and mapping populations. We hope to consequently use it to
develop new wheat varieties to improve food and nutritional security in India and globally,‖ said
Dr. Govindan Velu, wheat breeder at International Maize and Wheat Improvement Centre
(CIMMYT) which led the study.
This study was jointly conducted by researchers from CIMMYT, Flinders University, Australia;
Punjab Agriculture University, Ludhiana; Indian Institute of Wheat and Barley Research, Karnal;
and Banaras Hindu University (BHU), Varanasi.

Dr. Vinod Kumar Mishra, a researcher from BHU explained that ―there are varieties of wheat
with different grain zinc concentration but we wanted to find out genes responsible for higher
zinc level in wheat. When we studied 330 wheat germplasm under similar environmental
conditions and agriculture practices, we found zinc concentration to be different across them.
This helped in identifying genes responsible for this variation.‖
In this study higher number of genetic markers was used than earlier studies. Markers play an
important role in identifying genes responsible for traits of an organism or plants, Dr Mishra told
India Science Wire.
About 30 per cent of Indian population is estimated to have zinc deficiency. Children below 5
year of age and pregnant women are more vulnerable for nutrient deficiency. ―It is becoming
increasingly possible to improve nutritional values of major staples like wheat by combined use
of traditional breeding and cutting edge genomic approaches. The hotspot genomic regions and
the molecular markers identified by the study would, for instance, facilitate precise selection of
promising progeny lines through marker assisted breeding‖, added Dr Velu.
The study results have been published in journal Scientific Reports. Apart from Dr. Velu and Dr
Mishra, the research team included Ravi Prakash Singh, Leonardo Crespo-Herrera, Philomin
Juliana and Susanne Dreisigacker (CIMMYT, Mexico); Ravi Valluru (Cornell University); James
Stangoulis (Flinders University); Virinder Singh Sohu and Gurvinder Singh Mavi (PAU); Arun
Balasubramaniam (BHU); Ravish Chatrath and Vikas Gupta, Gyanendra Pratap Singh (IIWBR);
and Arun Kumar Joshi (CIMMYT, Global Wheat Program, New Delhi).
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Science festival opens in
Lucknow
The four-day festival being held at Lucknow with focal theme “Science for Transformation”
features 23 special events, and is being attended by about 10000 delegates
By BioVoice News Desk - October 6, 2018

Addressing a conference of young scientists, science and technology minister Dr Harsh
Vardhan reiterated the government‘s resolve to apply science and technology for
transformation of the country and as an enabler of social and economic progress. He
emphasized the role of science and technology in driving inclusive growth. The Minister
urged scientific organizations to work closely with all stakeholders.
―Like Corporate Social Responsibility, scientific community has Scientific Social
Responsibility,‖ the minister added. He also inaugurated the Global Indian Science and
Technology Stakeholders (GIST) meet.
Dr Renu Swarup, Secretary, Department of Biotechnology said, ―science and technology has
tremendous power to contribute to the economic development and growth of society. And
young scientists have a vital role to play and hopefully this event would be a turning point
towards their goals.‖
Prof Ashutosh Sharma, Secretary, Department of Science and Technology, said the youth
hadresponded to the festival with great enthusiasm. The young scientists‘ poster session
featured a range of new ideas and technologies like early diagnosis of type 2 diabetes,
biosensors for lung cancer detection and synthesis of silver nanoparticles using leaf extracts.
Dr Afzal Hussain, who is working on the idea of personalized medicines for cancer, said,
―differential gene expression analysis was done on kidney tumour using next generation
sequencing data analysis.‖
The analysis can pave the way for development of personalized medicines in future.
Another researcher Ruchika Shandilya from National Institute for Research in Environmental
Health, Bhopal, is working on biosensors for detection of lung cancer. She said that in her
experiments she noticed there was considerable elevation in various parameters before the
onset of disease. Biosensors can help in early diagnosis of lung cancer.
The aim of Young Scientists‘ Conference is to provide a platform to young scientists,
entrepreneurs and researchers where they can present their research work and innovative
ideas.

The four-day festival with focal theme ―Science for Transformation‖ features 23 special
events, and is being attended by about 10000 delegates including students, teachers, students
from North-East Region, besides international delegates and startups.
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President calls for improving women’s representation in
science
October 07, 2018

President calls for improving women‘s representation in science
President Ram Nath Kovind on Saturday rued that there was not adequate representation of
women in higher science and called for speedy efforts to overcome the problem.
"There are 3,446 scientists working at the Council of Scientific and Industrial Research. But,
of them, only 632, or 18.3 percent, are women. In a week when women scientists have won
Nobel Prizes for physics and for chemistry, this is a telling statistic. It is a reminder of the
scientific potential of our daughters that we are not adequately harnessing. This is both a
social and systemic challenge. It is our collective responsibility to overcome it‖, he said.
Formally inaugurating the four-day India International Science Festival, which began here
yesterday, he also called for converting science into a mass movement and promoting
tinkering and innovation as an everyday activity in laboratories, universities and schools.
―Jugaad, cut-paste experiments and frugal innovation have their role. Even so, if we are to
transform India into a middle-income economy and an advanced industrial power, we need to
upgrade the engines of knowledge creation. Science and technology are not a mere add-on –
their cross-cutting nature and role in every field and in all our flagship programmes and
developmental efforts have to be appreciated,‖ the President said.
Further, he noted that science had always been a part of Indian culture and it was time there
was a quantum jump. ―Centuries ago, our ancestors were uncovering the secrets of
mathematics and the concept of the zero. They were applying the lessons of science in fields
as far apart as medicine and metallurgy. From the Green Revolution to our space programme
to the creation of a thriving biotech and pharmaceutical industry, science has driven our post-

1947 modernisation. Today, in the first quarter of the 21st century, in the age of robotics and
precision manufacture, of bioinformatics and gene editing, of the Fourth Industrial
Revolution and Artificial Intelligence, it is time for a quantum jump‖, he said.
Besides, he observed that India‘s R&D investments were on the rise and the government had
announced the Prime Minister‘s Research Fellowship Scheme. ―It (the fellowship scheme)
will promote development through innovation and has a budget of Rs 1,650 crore for seven
years beginning 2018-19. These are exciting times for science in India. The resources are
now available. It is for our talent pool to respond‖.
The President also urged the scientific community to mentor and open its doors to budding
researchers and students in universities. ―Budding researchers and students look to senior
scientists for guidance, support and access to laboratories and equipment. With such
generosity of spirit and of intellect, Indian science will carry much greater weight. It will
move closer to building a best-in-class ecosystem‖, he said
Science and Technology Minister Harsh Vardhan said the government had been working to
encourage scientific endeavours across the country. ―The Start-Up and Stand-Up programmes
are helping people with bright ideas to realise their dreams without any reservation.‖
(India Science Wire)

Positioning India as a global leader in science and
technology
Positioning India as a global leader in science and technology...

By Jyoti Singh
Lucknow, October 6 (India Science Wire): The second day of the India International
Science Festival (IISF) evoked huge response from students, young researchers, teachers and
the scientific community. Speakers in different sessions discussed ways of connecting science
with society.
―Science is not all about books and research work. Science is what we do on daily basis and
based of observation. Small observations can make big discoveries,‖ said Dr Manu Prakash
of Stanford University, who has pioneered foldscope. It is a foldable microscope that can be
kept in the pocket and made available at the cost of just rupees 150 to rupees 200.Dr Prakash
was speaking at the Global Indian Science and Technology Stakeholders‘ Meet at India
International Science Festival on Saturday.

Policy makers spoke about connecting global researchers with Indian labs and academic
institutions. ―Along with government programmes, it is important that there should be
citizen-driven initiatives. It should be like signal and reception both the ends working
together,‖ observed Prof K VijayRaghavan, Principal Scientific Advisor, while speaking
with India Science Wire.
―Don‘t let science be in closed environment. Researchers should think out of the box and
researches should create their own niche with new ideas and products to meet societal needs,‖
said Dr Renu Swarup, secretary, Department of Biotechnology.
Prof Ashutosh Sharma, Secretary, Department of Science and Technology in his address said,
―it is desirable that countries work together on mega science projects. It is like sharing the
best practices together and bringing science on one platform making it available for
everyone.‖
A series of parallel events are being held at the IISF such as North East Students‘ Conclave,
Agriculture Conclave, Health Conclave Health Exhibition, Industry Academia Interaction
Meeting. Women Scientists and Entrepreneurs conclave will be inaugurated on Sunday.
International Science Film and Literature Festival was also inaugurated on Saturday. A
number of science films are being screened and ways to promote science communication are
on the agenda.

Sci-Connect promotes spirit of inquiry among young minds in NE
UMASHANKAR MISHRA

Agartala, October 6 (India Science Wire): Sarupa, a resident of Janki Bazar in remote Hailakandi
district of Assam, was happy as her team got first place in Sci-Connect 2018, a science
competition for children in the north-eastern states. It came as a big achievement for class 8th
student whose father is a farmer. Sarupa‘s life goal is to become a scientist.
The levels of enthusiasm was high among participants from Mizoram, Nagaland, Manipur,
Tripura, Meghalaya, Assam, Sikkim and Arunachal Pradesh, who had gathered here this week for
the pre-finals and final of the competition organized by Vigyan Prasar. While the team from
Assam won the first prize, those from Mizoram and Tripura got second and third rank
respectively. State science and technology minister Sudip Roy Burman gave away the prizes to
winning teams.
Sci-Connect is aimed at developing interest in science among students in the region. It includes
activities such as film screening, popular science lectures, interaction with scientists, written
exams, science quiz and science drama. Participants are shown science films and asked questions
about them. Some questions are also based on school curriculum.
The films included biographies of eminent scientists like S.N. Bose and J.C. Bose, and themes
like network theory, probability, calculus, Large Hadron Collider, climate change and relativity.
A set of CDs of science films were sent to registered schools, which were screened to the
students. Hands-on demonstrations by experts make the learning joyful for students.

"This initiative can be helpful in inculcating science temperament among students of remote areas
as well as creating a vision in new generation to fight challenges such as climate change and
pollution,‖ said Sudip Roy Burman, Minister of Science and Technology, Tripura.
Kapil Tripathi, a senior scientist from Vigyan Prasar, told India Science Wire that ―around 9000
students were registered in Sci-Connect program in which average 150 schools were involved
from each state. Best 15 students from each state were selected for the second level of
competition.‖ This competition has emerged as a resource for popularization of science. This
competition has been filmed and will be broadcast on Doordarshan in future.
Renewable energy expert Dr Shantipada Gon Chowdhary, who interacted with children, said
"such efforts are much needed in North-Eastern states as students here are living in the
hinterlands. Sci-Connect provides a platform to students of various states to interact with each
other. Children get an opportunity to ask questions. Their curiosity is being reflected in their
questions."
Sachin C. Narwadia, coordinator of Sci-Connect said "last year 6000 students participated in the
competition. This time the number of students and the level of competitors was improved vastly.
Northeast is full of talent, which does not get a proper forum. The purpose of this initiative is to
promote that talent. "
Twitter handle: @usm_1984
(India Science Wire)
Published on October 06, 2018

Osteoporosis Drug May Find Use In Cancer Therapy
written by BioTech Times Desk October 7, 2018
By Sunderarajan Padmanabhan

Lucknow, October 7: In their quest to find new drugs to treat cancer, scientists are looking to
old drugs and trying to repurpose them.
A team of researchers at Icahn School of Medicine at Mount Sinai in the U.S. led by Mone
Zaidi, a scientist of Indian origin, has found that a group of drugs called bisphosphonates,
which are used for the treatment of osteoporosis, could also be used for treating some lung,
breast and colon cancers.
Several studies had earlier shown that the drug group was associated with slower growth of
tumors in some patients but not in others. However, the mechanism behind these patterns was
unknown.
The team led by Dr. Zaidi have filled the gap by finding out that bisphosphonates blocks
abnormal growth signals that passe through a family of proteins called human epidermal

growth factor receptors. Considering that several cancers are related to these receptors, they
could help shut down the ability of these cancers to spread. This is of importance since these
cancers tend to be more aggressive than other types.
Bisphosphonates are already approved for human use as effective at preventing bone loss,
and have had a long track record of safety. They can be applied to cancers quickly if clinical
trials for cancer also prove successful.
Speaking to India Science Wire on the sidelines of the India International Science Festival,
which is underway here, Prof. Zaidi said the team had already tested with mice models and
human cells. ―The safety tests have been conducted. Tests on effectiveness remain to be
performed.‖
Asked if he had any plan to collaborate with Indian researcher, he said, ―we would love to
work with Indian scientists. We will discuss with the Department of Biotechnology and see
how we could take it forward‖.
He was among the invited speakers at the `Global Indian Science and Technology
Stakeholders Meet‖ at the festival. The meet provided a platform for Indian origin scientists
to interact with policymakers, scientists and other stakeholders and explore
collaboration. (India Science Wire)

Research Stash

State Science and Tech Councils Should Work in Synergy

―There is a strong need for various state science and technology councils to be strengthened.
State councils need to be more active in terms of making science accessible to the people,‖
said Dr. Harsh Vardhan, Minister of Science and Technology while speaking at the S&T
ministers‘ conclave at the India International Science Festival 2018.
He urged all state science and technology councils should work in synergy. Dr. Harsh
Vardhan suggested that every year 4-5 state should hold a science festival covering the host
state as well as neighboring states. Such events help people to come closer to science. He said
state councils need to be more active so that they can cater to the needs of the community.
These councils should think out of the box, share their experiences with others.

Representatives of about 20 state science and technology councils participated in the
programme. The aim of the conclave was to provide an opportunity to S&T ministers of
states and Union Territories to interact with other stakeholders and discuss possible
interventions of S&T in achieving the objectives of various national mission

Innovative products and solutions on display at IISF
LUCKNOW, OCTOBER 8

A cost-effective, cloud-enabled device for diabetes care, an obstacle avoiding robot, a weed
that can be used to make useful items and many more. These are some of the ideas and
products on display at the Science and Technology for Harnessing Innovations (SATHI)
exhibition which concludes at the fourth India International Science Festival (IISF) here
today.
The programme was aimed at providing common platform for students, innovators,
researchers and policymakers engaged in innovation. Seminars and round table discussions
on innovations, incubation and entrepreneurship also held to encourage young aspirants to
take innovations for start-ups.
Among the participants was a start-up named Skywalkers. It is an aero-modelling startup
funded by the Delhi government. ―Our objective is to improve practical skills of students by
making them learn aerodynamics in simple language. We have made some very cost efficient
aero models that would help then to learn the basics of aero modelling,‖ said Jyoti Bakshi,
founder member of Skywalkers.

Tactopus, an interactive audio- tactile learning tool was also exhibited. ―We design inclusive
educational resources for the needs of children with vision loss. The inclusive and multisensory nature of this tool provides an opportunity for children with different abilities to
share experience on a level playing field,‖ said Garima.
Swarnim Electronics has made an automatic wash basin sensor that can help in saving water
as well as stop spreading bacteria through wash basins especially at public places. While
explaining the mechanism Dheeren, the innovator said, ―there are wash basins that work on
sensor technology but they are expensive and have high maintenance cost. They work on
photo sensor mechanism while our product works on proximity sensors. As we bring our
hands close to it the sensor will sense the hand and water would start flowing and would stop
as we take our hands away.‖
The innovative products attracted huge crowd at the exhibition. ―This is really thrilling to see
that how people have made such innovative products. I really got inspired,‖ quipped
Sabreena, a ninth standard student. She came to see the exhibition with her friend who was
equally excited to see all the exhibits. ―I can spend my whole day here observing these
exhibits and getting ideas. Hopefully next year I would also come here with my exhibit,‖ said
Amreen.
Over 60 exhibits based on innovative ideas were displayed. Among the participants were All
India Council for Technical Education (AICTE), Biotechnology Industry Research
Assistance Council (BIRAC) and schools having Atal Tinkering labs, informed Dr Nitin Jain,
coordinator and scientist with the Department of Biotechnology.
(India Science Wire)
Twitter handle: @ashajyoti11
Published on October 08, 2018

Research Stash
School Kids Showcase Talent in Science Film Making

The International Science Literature and Film Festival held here as part of the India
International Science Festival (IISF)attracted participants including kids from both from
metro cities and remote villages. The common goal was to learn how to communicate science
through films.
Ruchi is a short film dealing with the importance of plants and green environment, made by
Ruchi and Aakash. The film was among the ten entries in the ‗short films made by school
students‘ category. ―We are from a very remote village. There were no trees in our school and
we were not at all aware of the importance of trees. One of our teachers taught us about it.
We got the idea came from there and with help of our teacher we made this three-minute
film,‖ said Aakash.
Another young filmmaker was Newton Kushwaha who comes from a village in Uttar Pradesh
and aspires to become a computer engineer. He showcased his film named ‗e-book‘. ―My
film shows drawbacks of e-books such as likely adverse effects on our sight,‖ he explained.

Afreen, who studies in ninth standard in a Delhi school, has made two films – ‗Dunk the
junk‘ which deals with ill-effects of junk food and ‗We didn‘t start the fire‘ about of global
warming. ―The ideas for these films came from real life experiences. One of my friends is
struggling with diabetes which is basically a lifestyle-related problem. So I tried to find out
the reason behind this and got to know that junk food is one of the major causes,‖ said
Afreen.
The idea behind the festival is to take science beyond laboratories and involve children to
work on science around them. Rishu Tiwari, whose short film was also shown at the film
festival, said though he lived in the national capital he was aware of farmers‘ problems. This
made him make a film on ‗Automated Agriculture‘, highlighting how drones can be used to
apply right amounts of insecticides, pesticides, and manure in fields.
Noted science film and documentary maker Mike Pandey was the special invitee for the
programme. ―Students should be encouraged to see more and more science. Events like these
are an excellent opportunity to bring them closer to science. And science films are the best
tool to make them learn science as the more they see the more they learn,‖ observed Pandey
while speaking with India Science Wire.
The film festival gave an opportunity to school and college students as well as research
scholars to showcase their filmmaking talent and win cash prizes. There were 23 films under
three different categories. Capacity building workshops in science communication, science
film appreciation, discussions, interactive sessions with eminent science communicators,
authors, filmmakers, and a science book fair were also held during the event. (India Science
Wire)
By Jyoti Singh
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Centre To Help States Hold Science Festivals
The four-day India International Science Festival came to a close here this evening with
Science and Technology Minister, Dr. Harsh Vardhan, announcing that the Central
Government would soon identify a few States and help them organize similar state-level
science festivals to help create a social movement for science.
Emphasizing the role of science and technology as the engine of social and economic
development, he also urged scientific community to put its heart and soul to utilize their
talents and skills to help solve health and other problems that continue to plague the people of
the country.
―I have visited the laboratories of Sir C.V.Raman, Jagdish Chandra Bose and other eminent
scientists of the past and it was amazing to see that they had produced global-level science
even with primitive infrastructure. They achieved what they did because of their passion.
Young scientists of today must draw inspirations from them‖.
Minister for Road Transport and Highways, Shipping and Water Resources and River
Development and Ganga Rejuvenation, Nitin Gadkari, urged scientists to help improve the
economic status of the agricultural sector through the more effective application of
biotechnology and other tools of science and technology.
―There is an immense possibility for converting even farm wastes into useful products such
as biofuel. An Indian institution has already demonstrated that it was possible to fly aircraft
over long distances with the help of a mixture of aviation fuel and biofuel. There is a need to
promote such opportunities‖. (India Science Wire)
By Sunderarajan Padmanabhan

Science/Environment

Millet pasta anyone? It may be healthier
option

Pasta made from pearl millet or bajra may be a healthier alternative to wheat pasta, suggests a
new study.
As grey colour of millet may not be very appealing, researchers tried removing the pigment
and see if pasta made from depigmented millet is still healthy. It was found that removing the
pigment improved the colour of pasta and it looked almost like wheat pasta.
Results of the study, published in journal Current Science, also show that pasta made from
millet and wheat-millet combination was healthier than pasta made only from wheat.
In the study, pigment responsible for the colour of millet was removed by soaking the grains
in diluted hydrochloric acid, which is commonly used in food industry. The grey colour is
due to polyphenols which are sensitive to low pH. Soaking the grains in acid solution leaches
out pigments and improves the colour.

The study also compared millet in its original form and after removing the colour to see if
benefits were reduced in any way. Four kinds of pasta were made — wheat, millet grain,
depigmented millet grain and wheat-millet combination. The grains were all of the same size
and were compared for their nutritional value, cooking qualities, texture and visual appeal.
It was found that the amount of protein, fat and mineral content of pearl millet pasta was
higher than that of pasta prepared using wheat only. However, cooking properties and texture
were better in wheat pasta than others. This is because wheat contains gluten which keeps the
pasta together resulting in better consistency and reduced losses during cooking.
Dipping pearl millet grains in acidic solutions like tamarind pods, vinegar or sour milk
decreased the grey colour of the grain faster. However, it also tends to drain out proteins. The
heat used during processing tends to breakdown larger proteins into smaller substances.
Though the protein content is higher in grey-coloured natural millet, depigmented millet is
also nutritious because certain anti-nutrients (substances that interfere with the body‘s ability
to digest proteins and reduce the availability of minerals and carbohydrates) get removed
during soaking and processing of natural millet.
Cooking and texture properties such as hardness, sticking together, springiness and chewiness
of pasta were not affected by removing the colour. The colour of pasta after removal of the
pigment was as good as pasta made using refined flour.
The study has been done by Kirti Jalgaonkar and Manoj Kumar Mahawar from the Central
Institute of Post-Harvest Engineering and Technology, Abohar; and S. K. Jha (Indian
Agricultural Research Institute, New Delhi).
Twitter handle: @monikaksrivast1
(India Science Wire)

India‟s timekeeper says country
need two time zones
By Dinesh C Sharma -October 10, 2018

A new analysis by the National Physical Laboratory (NPL) – India‘s official timekeeper – has
supported long-standing demand for a separate time zone for eastern states – Assam,
Meghalaya, Nagaland, Arunachal Pradesh, Manipur, Mizoram, Tripura – and Andaman and
the Nicobar Islands.
In the northeast region, the sun rises and sets ahead of the official working hours which are
based on the Indian Standard Time (IST). In winters, the daylight hours are further shortened
as the sun sets much early. This has adverse impacts on productivity and electricity
consumption. In fact, tea gardens of Assam for long have been following ‗chaibagaan time‘
which is one hour ahead of IST. In order to overcome difficulties in coping with IST,

parliamentarians and other groups from the region have been demanding a separate time zone
for the northeast.
The new study, published in journal Current Science, supports this demand with scientific
evidence and says that it is technically feasible to have two time zones and two ISTs in India
– IST-I for most of India and IST- II for the Northeastern region – separated by a difference
of one hour.

Team of NPL researchers.

At present, the country observes a single time zone based on the longitude passing through
82°33′ E. This, under the new proposal, will become IST-I, covering the regions falling
between longitudes 68°7′ E and 89°52′ E. And IST-II (UTC + 6:30 h, represented by
longitude passing through 97°30′ E) will cover the regions between 89°52′ E and 97°25′ E.
This will include all the northeastern states as well as Andaman and Nicobar Islands.
The additional time zone for the northeast takes into account several factors like the impact of
sunrise and sunset timings on biological activities of people; synchronizing sunrise and sunset
timings with office hours; minimization of spatial extension at the proposed border of time
demarcation; and feasibility of technically managing two time zones.
―The demarcation line will pass through the border of West Bengal and Assam and will be
very narrow. Only two railway stations – New Cooch Behar and Alipurduar – will need to be
managed for time adjustment. Since the signaling system is not fully automatic, two time

zones will not cause any disruption in railway operations,‖ explained NPL director Dr. D K
Aswal, while speaking to India Science Wire.
When sunrise and sunset timings were mapped at ten locations across the country – Dong,
Port Blair, Alipurduar, Gangtok, Kolkata, Mirzapur, Kanyakumari, Gilgit, Kavaratti and
Ghuar Mota – it was found that time difference between the extreme east (Dong) and extreme
west (Ghuar Mota) is close to two hours. ―From the body‘s circadian rhythm point of view,
the existing IST is highly suitable for Kanyakumari, Kavaratti, and Ghuar Mota; manageable
for Alipurduar, Kolkata, Gangtok, Mirzapur, and Gilgit; but highly unsuitable for Dong and
Port Blair,‖ the study notes.
NPL, a laboratory under the Council of Scientific and Industrial Research (CSIR), is
responsible for generation and dissemination of the IST and houses an ensemble of time
clocks synched with the UTC at International Bureau of Weights and Measurers (BITM) in
France. For the second time zone, NPL will have to establish another lab in the northeast and
sync the same with UTC. ―We have the capability to provide two Indian Standard-Times to
the country,‖ Dr. Aswal said. ―Two time zones will allow us to align standard time with
daylight time.‖
The research team included Lakhi Sharma, S. De, P. Kandpal, M. P. Olaniya, S. Yadav, T.
Bhardwaj, P. Thorat, S. Panja, P. Arora, N. Sharma, A. Agarwal, T. D. Senguttuvan, V. N.
Ojha and D. K. Aswal. (India Science Wire)
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Startup shows how crop residue can generate useful products
Incubated in the Indian Institute of Technology, Delhi, Kriya Labs can convert any agro-residue into
paper, tableware, bioethanol or fabric

By Dinesh C Sharma Last Updated: Tuesday 16 October 2018

Crop residue burning has begun in the Northern states, posing a threat to air quality in the
region. While several measures are being tried to prevent burning of paddy straw and
mitigate the pollution, a startup incubated in the Indian Institute of Technology Delhi (IITD)
has demonstrated how waste biomass can be converted into useful products like
biodegradable tableware.

Using a process innovated by them, three students have established a demonstration unit to
convert rice straw into cups and plates which can be a substitute for currently used plasticlined paper plates.
Rice straw contains up to 10 percent of silica, with which existing industrial processes
involving chemical recovery can‘t cope with. The team has developed a proprietary solventbased process overcomes this problem. It enables industrial usage of agro residue,
irrespective of its silica content.
―Using our technology, we can convert any agro-residue or lignocellulosic mass into
holocellulose fibres or pulp and lignin. This pulp can be converted into paper, tableware,
bioethanol or fabric. Lignin can be used as binder in cement and ceramics industries,‖
explained Ankur Kumar, chief operating officer of the startup, Kriya Labs, while speaking
to India Science Wire. To begin with, Kriya is making tableware from rice straw pulp.
Millions of tonnes of paddy straw is burnt in Punjab, Haryana, Uttar Pradesh every year
around this time. According to the Ministry of Environment, Forests and Climate Change,
this season about 700 fires in Punjab and over 900 in Haryana have already been detected.
The plume of smoke and haze caused by crop residue burning in the Northwest, according
a study led by NASA, is spreading as far as Maharashtra, Madhya Pradesh, Telangana,
Chattisgarh and even parts of Odisha.
The initiative - by Ankur Kumar, Kanika Prajapat and Pracheer Dutta - began as a summer
project in May 2014, while they were pursuing B Tech. The idea was to develop a technology
to replace plastic-lined non-biodegradable tableware with recyclable and biodegradable
material. The team developed a process and a machine, and applied for a patent. ―Soon we
realised that the problem was to make pulp from agro waste and not merely convert pulp into
tableware,‖ said Ankur Kumar.
Around the same time, the problem of air pollution in Delhi National Capital Region emerged
and its link with straw burning became a big issue. It was then that the trio started working on
a process to make pulp and even extract byproducts in the form of lignin-silica from agro-

waste, including rice straw. Their initial calculations indicated the market potential of using
unused rice straw and providing compensation to farmers for the same so that they stop
burning the straw. Kriya was thus founded in September 2017. It has established a
demonstration plant that can process 10 to 15 kilograms of straw every day.
Kriya founders say they have demonstrated the technology and are now ready to establish a
pilot plant with daily capacity of processing three tonnes of agriculture residue to produce
two tonnes of pulp. Such plants can be established in regions where straw is available. ―We
can customise manufacturing units to make fabric, bioethanol etc. as per the market demand,
if we get strategic partners and investment for co-development,‖ said Ankur Kumar.

India Science Wire

New centre to help farmers become climate
resilient
The centre would focus on real-time structured surveillance for insect-pests and diseases using GPStagging techniques
By BioVoice News Desk - October 17, 2018

By Sunderarajan Padmanabhan

New Delhi: The Department of Science and Technology (DST) has established a centre of
excellence on climate change research for plant protection at the Hyderabad-based
International Crop Research Institute for the Semi-Arid Tropics (ICRISAT). Its objective will
be to help make agriculture more resilient to vagaries of climate change.
The centre would focus on real-time structured surveillance for insect-pests and diseases
using GPS-tagging techniques. It will also develop a model to for alert policy makers and
farmers of any changes in the pattern of plant diseases and insect-pests. In addition, it will

work on prediction of future climate scenarios and develop GIS-based risk maps for diseases
and insect-pests at zonal, regional and State-levels.
The centre was formally launched by Dr Akhilesh Gupta, Adviser and Head of the Climate
Change Programme of DST.
―Providing advanced information and tools is important to strengthen resilience of
smallholder farmers,‖ said Dr Peter Carberry, acting director general of ICRISAT.
―Research on changing patterns in plant diseases and insect-pests will induce shifts in the
regional priority, strengthen location-specific crop breeding programmes under climate stress
conditions and help us identify climate smart and pest-resistant crop cultivars,‖ said Dr P M
Gaur, Research Programme Director-Asia at ICRISAT.
The Centre will operate like a consortium. Its partners include Indian Institute of Rice
Research; University of Agricultural Sciences, Raichur; Indian Agricultural Research
Institute; Punjab Agriculture University; Tamil Nadu Agricultural University; and centres of
CGIAR, the global network of research institutions working in the area of agriculture.
Current estimates of climate change indicate possible increases in global mean annual
temperatures in the order of 1 degree C by 2025 and 3 degree C by 2100. Coupled with
variability in rainfall pattern and increase in global precipitation levels, this could result in
new diseases and insect-pests, and increased risk of invasion by migrant diseases and insect
pests. Climate change, plant diseases and insect-pests are estimated to cost an annual loss of
USD 8.6 billion.

(India Science Wire)
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Breeding dual purpose rubber trees
S SURESH RAMANAN

JAMMU, OCTOBER 17
More than seven lakh hectares is under rubber tree plantation in India. Currently, rubber growers
are facing difficult times with decline in rubber prices, reduced returns and high labour costs.
New developments in rubber science can help farmers overcome these problems to a certain
extent.
Rubber tree – Hevea brasilensis - is a major plantation crop in Kerala and North-Eastern states.
Latex obtained from tapping this tree is used as raw material for tyre production and other
products like condoms and surgical gloves. The productivity of even superior yielding clones
declines after 25 years. So mature trees have to be felled eventually and replanted.
Conventionally, felled rubber wood is used for making packaging cases as it is of poor quality
and deteriorates with fungal decay. Hence, it is not generally useful for other purposes like
making furniture. New developments in wood science and technology like finger jointing
technique, preservative applications have opened new avenues of utilization. There is a good
response for rubber wood furniture in the market because of its good aesthetic look and low cost.
Some rubber growing countries like Malaysia have attempted to develop rubber tree that can be
used for latex production initially. After its latex yield declines, the tree can be felled and
rubberwood used for other applications. Such dual-purpose rubber clone or progeny can provide
double income to growers. Yet rubber improvement projects in India have focused

mainly on increasing latex production and neglected improving wood quality traits. Now this can
change. Earlier studies have proved that selective breeding and hybridization programmes can
improve the wood quality characters in tropical trees.
Recently, scientists from the Rubber Research Institute of India, Kottayam have taken initial steps
towards breeding dual purpose rubber clones. They have studied wood properties variation and
heritability of 11 progenies obtained from crossing superior latex yielding rubber clones which
are cultivated on large scale.
Wood samples were collected from these progenies as well as their individual parental clones for
estimating wood specific gravity and fibre traits. Primarily, wood specific gravity is a highly
heritable character in trees and it decides the timber utility. Researchers interpreted the growth
traits of the trees with wood properties and found that wood specific gravity did not show any
significant correlation with growth traits. Hence, they are hopeful that they can improve wood
specific gravity independently in rubber tree without compromising growth and latex yield.
The wood characteristics like fibre length, fibre diameter, lumen diameter and thickness of fibre
wall determine structural, physical and chemical properties of wood. So information on their
genetic control and heritability becomes vital in planning tree improvement programmes.
Based on the results of this study, scientists have concluded that there is a positive genetic
relationship between rubber tree growth traits and fibre diameter as well as fibre wall thickness.
Therefore, selection for good growth vigour could lead to improved fibre traits. However, they
also state that fibre length was negatively correlated to tree growth. Hence, it may not be possible
to simultaneously attain vigorous growth and longer fibres, researchers have reported in the study
published in journal Tree Genetics & Genomes.
Fibre length, however, is an important criterion for pulp and paper production. This necessitates
different breeding approach if the objective is pulp and paper production from the rubber tree. ―If
not as a sole source, fast growing rubber clones can be a potential source for pulp and paper
industry, which has not been exploited so far,‖ explained Dr Narayanan
Chaendaekattu, who led the research study. In order to use rubber wood for paper and pulp, there
is a need to sort out latex depositing issue on the pulp. This might need an interdisciplinary
research.
Based on this study and other existing information, scientists are confident they can manipulate
wood traits suited to for pulp and paper production. ―As factors like flexibility coefficient and the
Runkel ratio in rubber wood have good heritable nature, we can definitely work on it. This would
require a dedicated long-term breeding programme, which we have already initiated at our
institute,‖ he added.

In addition, the conventional method of developing clones through hybridization and selection in
rubber trees is a long-term programme. ―We expect stable and consistent results in the long run
and there is no short-cut,‖ said Dr Chaendaekattu. This research highlights the significance of tree
breeding programmes for improving productivity and it also necessitates the need for
understanding the basics before initiating tree breeding projects aimed at increasing productivity.
The research team included Narayanan Chaendaekattu and K. K. Mydin of the Rubber Research
Institute of India, Kottayam, Kerala (India Science Wire).
Twitter handle: @sureshramanan01
Published on October 17, 2018
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CSIR transfers technology for disinfecting water

By Sunderarajan Padmanabhan
New Delhi, October 18 (India Science Wire): Scientists at the Council of Scientific and
Industrial Research‘s Lucknow-based Indian Institute of Toxicology Research (CSIRIITR) have developed a technology for disinfecting water that promises to provide safe and
clean drinking water at a cost of just two paise per litre.
The technology is based on the principle of anodic oxidation. Raw water is passed through a
chamber and disinfection occurs with the help of singlet oxygen species generated at the
anode. The technology has been named Oneer – ‗O‘ for singlet oxygen species and `neer‘ for
water.
The knowhow has been transferred to a Delhi firm, Bluebird Water Purifiers. The technology
is modular in design and can be used both at domestic and community level.
Speaking on the occasion, Science and Technology Minster Dr Harsh Vardhan said the
domestic model can provide 10 litres of water in just five minutes and one full charge of the

battery. It is designed to last four cycles totalling 40 litres. The community model, at present,
has a capacity of 450 litres per hour. It can be scaled up to one lakh litre per day and beyond.
A senior CSIR official noted that a key feature of the technology is that purified water will
retain all essential minerals and there will be no wastage as it happens in reverse osmosis
(RO)-based purifiers. In addition, there will be no need to add any chemical and the water can
be stored for around 30 hours without the risk of any recontamination.
The community model will have in-built smart sensor system that will provide real-time
information of all operational steps. It also provides for auto self-cleaning of the system after
fixed number of cycles depending on water quality. The system consumes only around one
unit of electricity per 5000 litres of water and can be operated with solar power as well. The
domestic model can be used at homes, street food vendors and small shops, while the
community model is suitable for schools, hospitals, restaurants, bus/railway stations and rural
community centres.
The water purifier can eliminate disease-causing pathogens such as virus, bacteria, fungi,
protozoa and cyst to provide safe drinking water as per national and international standards,
CSIR officials said.
CSIR Director General Dr. Shekhar C Mande noted that a large proportion of India's rural
community still consumed water of poor quality and expressed the hope that the device will
go a long way in addressing the issue.

(India Science Wire)

Day temperature, not day light, influences
beans flowering: study
Researchers at the University of Agricultural Sciences, Bengaluru, have found that it is the day temperature – rather
than day light – that triggers onset of flowering in sem beans (Lablab purpureus)
By BioVoice Correspondent - October 20, 2018

By Kollegala Sharma
Mysuru: Sem beans is a commonly grown and consumed vegetable in many parts of the
country. It grows and flowers mostly in winter months. Agriculture scientists have now
figured out factors that drive this pattern of flowering in sem.
Researchers at the University of Agricultural Sciences, Bengaluru, have found that it is the
day temperature – rather than day light – that triggers onset of flowering in sem beans
(Lablab purpureus). The information may help farmers in planting right varieties to optimize
yields in future.

Annual plants like sem beans and peas flower only once a year. Till now it was believed that
both temperature and the length of the day – the so-called photoperiod – determine the time
required for the plants to grow and flower.
―Our study indicates that there is a significant role for both photoperiod and temperature but
temperature has a greater role than photoperiod in controlling the time for flowering of the
bean,‖ researchers have pointed out in their study published in journal Current Science.
The team conducted experiments on ten varieties of sem. Half of them were photosensitive –
growing and flowering only during winter – while the rest photo-insensitive, which could
grow in all seasons. All varieties were grown under controlled conditions and the time taken
by each of them to flower was monitored. Researchers also noted the duration of sunlight,
from sunrise to sunset, on all the days of growth, and the average day temperatures.
From the collected data, they calculated the base temperature below which the plant growth is
affected and Growth Degree Days (GDD) or the cumulative temperature required for each
variety to flower. GDD was calculated by a formula which uses average day temperature and
the number of days a plant took to flower.
In addition, researchers calculated critical, optimum and maximum temperatures and
photoperiods for different plants. The critical temperature is the one required for flowering to
occur and the maximum temperature is the one beyond which flowering does not happen.
―The photosensitive and photo-insensitive varieties were found to differ significantly from
each other in terms of base and optimum temperatures, besides GDD and the time needed to
flower. But they had almost similar critical minimum, maximum and optimum photoperiod‖,
the study notes.
―It is an interesting study. We knew both photoperiodism and temperature are important
factors in flowering, but the finding that temperature is more critical than photoperiodism is
new,‖ commented Dr Vasanth Thimakapura, an agro-technologist working on sem. ―Any
stress induces flowering in plants, and high or low temperature is a stress,‖ he said.
The study, scientists say, will help determine how different varieties respond to variation in
photoperiod and temperature. Consequently, it should be possible to predict the time required
for flowering. Farmers can plan sowing and harvesting accordingly. ―The reliable prediction
of time to flowering helps optimize the choice of cultivars to get a harvest at a particular
time,‖ the study says.

The research team included Dr K M Keerthi, S. Ramesh, M. Byregowda, A. Mohan Rao and
G. A. Mary Reena of the University of Agricultural Sciences.
(India Science Wire)
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Scientists Develop Gel That Could Protect
Farmers From Toxic Pesticides
The gel can be applied on the skin and can break down toxic chemicals in pesticides, insecticides and
fungicides, including the most hazardous and widely used organophosphorous compounds.

Members of the research team (left to right): Ketan Thorat, Sandeep Chandrashekharappa and Praveen
Kumar Vemula. Credit: InStem

20/OCT/2018

New Delhi: Indian farmers usually do not wear any protective
gear while spraying chemicals in fields. This exposes them to
harmful toxics contained in pesticides, causing severe health
impacts and even death in extreme cases. Indian scientists have
now developed a protective gel to address this problem.
The gel can be applied on the skin and can break down toxic chemicals in pesticides,
insecticides and fungicides, including the most hazardous and widely used
organophosphorous compounds. The gel deactivates these chemicals, preventing them
from going deep into the skin and organs like the brain and lungs. It has been found to be
effective in tests done in rats and researchers hope to soon test it in humans.
Exposure to chemicals contained in pesticides interferes with an enzyme called
acetylcholinesterase (AChE), which is present in the nervous system and is critical for
neuromuscular functions. When its functioning is disrupted by chemical pesticides

entering the body through the skin, it can cause neurotoxicity, cognitive dysfunction and
even death. When the gel was applied on rats that were then exposed to a lethal dose of a
pesticide called methyl parathion, it did not lead to any change in their AChE levels,
showing it could prevent penetration of the pesticide into the skin.

The gel, named poly-Oxime, has been prepared by researchers at the Institute for Stem
Cell Science and Regenerative Medicine (InStem), Bengaluru, from a nucleophilic
polymer. In lab studies, rats treated with poly-Oxime survived pesticide treatment,
whereas rats with no gel or sham gel showed symptoms of poisoning or died. The results
of the study were published in the journal Science Advances on October 18.
The gel does not act like a physical barrier but like a catalyst to deactivate
organophosphate. An oxime could hydrolyse multiple organophosphate molecules, one
after another. And it can do so at temperatures ranging from 20º to 40º C, and even after
long exposure to ultraviolet light. ―Our data suggests that a thin layer of poly-Oxime gel
can hydrolyse organophosphates on the skin,‖ the study notes. ―Therefore, it can prevent
AChE inhibition quantitatively in blood and in all internal organs such as brain, lung, liver
and heart.‖ It has also been found that the catalytic gel can work against a range of
commonly used commercial pesticides, insecticides and fungicides.
―At present, we are conducting extensive safety studies in animals which will be
completed in four months. Subsequently we plan a pilot study in humans to demonstrate
efficacy of the gel,‖ Praveen Kumar Vemula, a senior member of the research team,
told India Science Wire.
As the next logical step, the research group plans to develop an active mask to deactivate
pesticides since the gel now developed does not provide any protection from inhalation of
pesticide vapours, according to Vemula.

In order to understand the problem of toxicity caused by pesticides, researchers interacted
with several farmers and their families. While many of them said they experienced pain
right after spraying pesticides, they had no access to protective equipment or substances.
Farmers, according to the researchers, showed a willingness to adopt any low-cost topical
method that could prevent pesticide exposure.

Dinesh C. Sharma writes at India Science Wire and
tweets @dineshcsharma.

Injectable gel may replace frequent insulin injections
for Diabetes: study
India Science Wire 22 Oct 2018 6:45 PM
Researchers at the Indian Institute of Technology, Guwahati develop an injectable gel using silk
proteins to deliver insulin producing cells needed to address Type1 Diabetes. The gel has been
tested in rats. The innovation is promising as it may help Type 1 diabetes patients to get rid of
frequent insulin injections in future.

Guwahati (ISW) - Researchers at the Indian Institute of Technology, Guwahati have
developed an injectable gel using silk proteins to deliver insulin producing cells needed to
address type1 diabetes.
The gel has been tested in rats. Normally islets in pancreas are surrounded by extracellular
matrix which provides structural and biochemical support to cells. The components of this
matrix bind to transmembrane proteins on the islet surface to facilitate cell to cell connection,
proliferation and insulin secretion.
Previous studies had suggested hydrogels have potential to deliver islets as they contain high
water content and mimic hydrophilic content of extracellular matrix. However, use of harsh
chemicals in making gels makes them unsuitable to deliver cells or bioactive molecules.

To address this problem, researchers used mixture of two silk proteins (mulberry Bombyx
mori and non-mulberry Antheraea assama) which leads to self-gelation. Insulin-producing
islet cells were harvested from rats and encapsulated in hydrogel. The hydrogel was loaded
with immunosuppressive drugs to prevent immune rejection. It was then injected under the
skin of rats.
"The islet delivery matrix could be easily injected in a minimally invasive manner while
maintaining islet cell viability and glucose responsive insulin production at the
transplantation site. The hydrogel could be highly affordable as raw materials for making the
hydrogel are abundantly available," said Dr. Biman B. Mandal, who led the research. The
study results have been published in journal Biomaterials.
The development, he said, is promising as it may help Type 1 diabetes patients to get rid of
frequent insulin injections in future.
Diabetes is a growing challenge in India with estimated 8.7% population in the age group of
20 and 70 years affected by the disease, according to World Health Organisation. The rising
prevalence of diabetes and other non-communicable diseases is driven by a combination of
factors - rapid urbanization, sedentary lifestyles, unhealthy diets, tobacco use, and increasing
life expectancy. Much of the diabetes burden can be prevented or delayed by behavioural
changes favouring a healthy diet and regular physical activity.
According to a joint study by Indian Council for Medical Research, Institute for Health
Metrics and Evaluation and Public Health Foundation of India, India currently represents 49
percent of the world's diabetes burden, with an estimated 72 million cases in 2017, which is
expected to almost double 134 million by 2025. This presents a serious public health
challenge to the country, with a burgeoning population. Source: India Science Wire Image:
For representative purpose only

New tool may help classify craters on
planetary surfaces
SUNDERARAJAN PADMANABHAN

Gale crater as seen by Mars colour camera on board Mars Orbiter Mission. - Photo
:ISRO
NEW DELHI, OCTOBER 23

Researchers at Dehradun-based Indian Institute of Remote Sensing (IIRS) and Gujarat
University have developed software that can help scientists classify images of craters on
moon and planetary surfaces.
Knowing the nature of a crater helps scientists understand evolution of planetary surfaces.
Planetary missions from different countries are continuously beaming large volumes of
images and other data constantly, but available systems can only identify if an image is a
crater or not. There is no reliable way to figure out the nature of craters straight away.
The new interactive software has been designed to automatically evaluate parameters from a
given digital elevation model of a crater image and classify if it was a fresh crater or a
degraded one or a ‗floor-fractured crater‘. The algorithm has been tested on 12 craters of
different types and has been found effective.

Image and topographic profile of Martian crater Richardson

Craters differ from each other in terms of morphology, age, composition and origin. Fresh
craters are the ones created due to impacts within the last 1–2 billion years. Such craters have
well-pronounced, sharp features. They are bowl-shaped, deep and have sharp rims. The
degraded class comprises craters over 3 billion years old and show dull topography. The
erosion process is responsible for transformation of fresh craters into degraded ones.
Lunar craters get eroded with solar winds. They are characterized by shallow floors because
the repeated ejecta spray discharged by nearby impacts and diminished rims. The floor
fractured craters are characterized by shallow plate-like floors with fractures of various
depths and orientations like radial, concentric or polygonal, and have other features like
moats, ridges, pits of mare material and dark-holed pits.
Researchers across the world have over the years proposed several crater classification
schemes. But, none of them involved floor-fractured craters. Moreover, the morphological
descriptions used in the schemes were qualitative resulting in subjective classification. The
new system addresses both these shortcomings, according to a research study published
journal Current Science.
The research team included Dr Prakash Chauhan (IIRS); Dr Savita Gandhi and Suchit Purohit
(Gujarat University). The study was supported by the Indian Space Research Organisation
(ISRO).

CSIR labs develop ‘green’ crackers
The new products emit 25% to 30% less particulate matter than the traditional crackers, said minister for science
and technology Dr Harsh Vardhan

By Sunderarajan Padmanabhan Last Updated: Tuesday 30 October 2018

Picture is for representation only. Credit: Getty Images

Minister for science and technology Dr Harsh Vardhan has announced the development of a
set of new firecrackers that promise to be less polluting without compromising on the sound
or light effect.
The new crackers have been developed by scientists of two national labs—Central
Electrochemical Research Institute (CECRI) based in Karaikudi, Tamil Nadu and National
Environmental Engineering Research Institute (NEERI) in Nagpur.
The researchers at CECRI have developed green crackers by modifying the chemical
formulations for flower pots, 'jiljil' and so-called atom bombs. Crackers essentially comprise
of alkali nitrates, aluminum powder of different grain sizes and in some cases a binder to
enhance luminescence. Aluminum is used as a primary heat source and to produce the flash.
Researchers decided to replace aluminum with magnesium on the understanding that it would
reduce ignition temperature and subsequently minimise particulate matter coming from the
cracker. The trick worked. Field trials were conducted at Sivakasi, which is also in Tamil
Nadu and which is a major firework manufacturing centres in the country and the new
composition showed positive results.
The minister said the new products had reduced emission of particulate matter and toxic
gases, had less smoke and was less noisy. PM emission was reduced by 25 to 30 per cent.

The researchers at NEERI have developed greener version of what are called `bijli‘ crackers.
Three prototypes have been developed and named SWAS (safe water releaser), SAFAL (safe
minimum aluminum) and STAR (safe thermite cracker). The particulate matter was reduced
by 30-35 per cent in SWAS and 35 to 40 per cent in SAFAL and STAR.
Dr Harsh Vardhan said greener crackers have been demonstrated to the manufacturers and
their reaction has been positive. There was, however, a need for approval from Petroleum and
Explosives Safety Organisation (PESO), which is the nodal agency for safety requirements in
manufacture, storage, transport and use of all types of explosives and petroleum. The
manufacturers will have to approach it.
He said work on several other greener crackers including electronic-based ones are underway
in six other CSIR laboratories -- Central Mechanical Engineering Research Institute,
Durgapur, Central Leather Research Institute, Chennai, Indian Institute of Chemical
Technology, Hyderabad, National Chemical Laboratory, Pune and Industrial Toxicological
Research Institute and National Botanical Research Institute at Lucknow.
Dr. Vardhan, however, declined to set a time frame for the crackers to be commercialised.
―We are working on them. We will let you know when they are ready for the market‖, he
said.

(India Science Wire)

Scientists develop transgenic rice that can grow under
high salinity and drought

Dr Ashwani Pareek and his team have developed transgenic rice that can grow under high salinity
and drought. Credits- India Science Wire

A group of researchers from Jawaharlal Nehru University (JNU), International Centre for
Genetic Engineering and Biotechnology (ICGEB) and University of Illinois have developed
transgenic rice that promises to generate high yields even under conditions of high salinity,
high temperature and drought.
The scientists hit upon the idea while studying a wild rice variety, Pokkali, grown in coastal
regions of Kerala. When they tried to figure out its ability to survive and thrive in highly
saline environment, it emerged that it had very high level of a gene, OsIF.
Tests showed that the plant expressed the gene four times more than in traditional plants.
Using this insight, researchers raised another rice plant, IR 64, with OsIF over-expressed in it.
They did so by using a promoter derived from cauliflower mosaic virus (CaMV).
It was found that over-expression of OsIF improved the growth and yield of this plant
significantly in adverse conditions of high salinity, high temperature and drought. This plant
had a yield of 20 per cent more than a normal one.
Further studies showed that over-expression helped by stabilising the process of
photosynthesis in the plant.

The OsIF gene encodes a protein in rice for cell components called intermediate filaments
(IFs). These filaments protect cells from external forces, besides participating in cell adhesion
and tissue integrity.
They also act as a molecular scaffold that controls intracellular organisation and contribute to
signalling events in response to cell stress.
The research group has been engaged in understanding biochemical and molecular basis of
salinity tolerance of the Pokkali rice for the past two decades.
―Pokkali is a beautiful example for how new stress tolerant genotypes have evolved under
natural selection pressure. It posed a challenge before us to find out as to how it is able to
survive and set seeds under salinity stress, through relatively less in number,‖ said Dr
Ashwani Pareek, research team leader at JNU, while speaking to India Science Wire.
Besides OsIF, he said, ―we have identified and functionally validated over one dozen stress
responsive genes from the plant. Our study has shown unique involvement of intermediate
filaments in cellular protection against abiotic stress in rice.‖
Besides Dr Pareek, the research team included Neelam Soda, Khalid Anwar, Ashutosh
Sharan (School of Life Sciences, JNU); Brijesh K.Gupta and Sneh Lata Singla-Pareek
(ICGEB); and Govindjee (University of Illinois). The research results have been published
journal Scientific Reports.
By Sunderarajan Padmanabhan
Twitter handle: @ndpsr
(India Science Wire)
Published on October 25, 2018

3D scanning technology can tell how clean Indian cities are
The new method is cost-effective and could readily be used by municipal bodies across the country to estimate
the waste collection efficiency at neighbourhood level, say experts

By Dinesh C Sharma

At any given point, the national capital has about 5.57 lakh tonnes of Municipal Solid Waste
(MSW) illegally dumped on the roadside or in open plots. This is 62 times higher than the
daily MSW generated in the city, according to a new study.
The estimate has been arrived at by using a new method that deploys 3D sensor scanning
technology to quantify the mass of illegally-dumped MSW, combined with the ―urban
transect‖ sampling technique. The method can not only help estimate the volume of waste
piles but also the type of waste dumped— debris, plastic, biodegradable and so on.
For scanning of waste dumped on roadside, researchers used USB-powered hand-held
scanners based on very short-range scanning technology. Using high definition colour
cameras and a highly sensitive infrared projector, this technology allows scanning any objects

with precise volume measurement. The scanners were taken around street-by-street in four
localities representing different socio-economic strata—Jangpura extension, Brijpuri, Bhogal
and Safdarjung Enclave. The data was then extrapolated for the whole city.
The commercially-available scanners are normally used for creating images for 3D printers
so that those objects can be printed. ―Since we were using these scanners for the first time for
measuring municipal solid waste, we validated the 3D sensors before deploying into the field.
Objects having different regular and irregular shapes with a known volume were scanned by
3D sensor and compared with real volume of the object. The difference found was less than
1%,‖ explained Dr. Ajay Singh Nagpure from the University of Minnesota, who conducted
the study in Delhi. The results of the study have been published in the journal Resources,
Conservation & Recycling.
The study estimated the amount of illegally-dumped MSW on the roadside or in open plots in
four neighbourhoods with different economic status for estimating annual municipal waste
collection efficiency.
As per official estimates, the annual average waste collection efficiency in the city is 83 per
cent, meaning this much MSW is collected and transported to landfills. But the study has
found that the collection efficiency differs from locality to locality and is linked with
economic status. It is 67 per cent in poor localities, while it is up to 99 per cent in higher
income areas. The difference is due to better waste management infrastructure including
door-to-door waste collection, waste collection centres and municipal street sweepers in
higher income colonies. On the other hand, poor localities only depend on municipal street
sweepers and trucks for collecting the waste and, there is no door-to-door waste collection.
The composition of illegally-dumped MSW also differs significantly across all wealthy and
poor neighborhoouds. High quantity of inert material—construction material and debris—
were found in higher income localities while more food material and plastic was observed in
poor areas.

Any waste that was dumped in open areas and plots other than the community dump
or dhalao was considered illegal in the study. ―It is true that illegally-dumped waste also
makes its way to the landfill, wherever there is public outcry. In the study, the estimated
illegally accumulated dumped waste includes both time-to-time removal (to the landfill) and
dumping of waste,‖ Dr Nagpure explained while speaking to India Science Wire.
The MSW collection efficiency in most Indian cities ranges from 50 to 90 per cent of per day
generated MSW. The remaining waste is left uncollected every day, resulting in accumulation
of a large quantity of waste on roadside and open plots in cities.
Dr Nagpure said the new method is cost-effective and could readily be used by municipal
bodies across the country to estimate the waste collection efficiency at neighbourhood level,
which, in turn, could help in designing appropriate policies. Till now, there was no field
method available to estimate MSW collection efficiency at the neighbourhood level.
The study was supported by the U.S. National Science Foundation. (India Science Wire)

As gutkha stands banned, dohra rising in UP
Oncologists have red flagged a smokeless tobacco product prevalent in parts of eastern Uttar Pradesh
as a possible carcinogen....

s gutkha stands banned, dohra rising in UP

By Dinesh C Sharma
New Delhi. (India Science Wire): Oncologists have red flagged a smokeless tobacco
product prevalent in parts of eastern Uttar Pradesh as a possible carcinogen.
The product called dohra is a mixture of areca nut (supari), catechu (kattha), edible lime,
peppermint, cardamom and flavouring agents. It is mainly consumed in parts of eastern Uttar
Pradesh and its use is growing as people perceive it to be safer than gutkha which stands
banned in the state, a new study has observed.
―The dohra does not contain any statutory warning label in the form of any sign or picture or
written warnings, and hence, consumers are unaware of its harmful health hazards, leading to
higher consumption,‖ pointed out the study published in the Indian Journal of Medical
Research (IJMR).

Dohra is used with and without tobacco and sold without any brand name. There is evidence
that chronic use of this product is a major risk factor of oral submucous fibrosis in the
younger age group which might later progress to oral cancer, researchers said. ―People prefer
to consume dohra than gutka considering it to be harmless since there are no warnings,‖ the
study said.
The information on dohra was collected from Jaunpur, Allahabad and Pratapgarh through
group discussions with vendors and community members. It was found that dohra is prepared
either by users themselves or by small scale units. It is available in betel shops and other
roadside kiosks. The shelf life of wet dohra is just a few days while dry one can last for
months. The packets are priced from Rs 5 to Rs 50 depending on weight. It is available for Rs
500 per kilo in Jaunpur, Rs 1200 per kilo in Allahabad and for Rs 800 per kilo in Pratapgarh.
―Dohra contains areca nut (betelnut or supari) leading to oral submucous fibrosis which is a
potentially malignant condition. It decreases salivary secretions, causes dental
problems, digestive system problems as well as may cause cancer,‖ explained Prof Ravi
Mehrotra, Director ICMR-National Institute of Cancer Prevention and Research, and coauthor of the study. ―Around 80 to 90 percent of consuming dohra do so with tobacco. Its
continuous consumption tends to make people addicted to it and difficult to quit.‖
Prof Mehrotra said urgent steps were needed to make people aware of dangers of dohra.
Otherwise it could go the same way as gutkha and khaini, which were first sold as unbranded
and home-made products but eventually became branded products manufactured at industrial
scale.
Hazardous to human health
Smokeless tobacco products are hazardous to human health but are largely unregulated and
underreporte, observed an editorial in the same issue of IJMR. ―Limited data are available on
the properties, production, ingredients and health hazards of these preparations. Many of
these products are consumed with areca nut (a Group I human carcinogen) and are culturally
acceptable,‖ the editorial said. In fact, it said, tobacco manufacturers regularly try to
introduce newer smokeless tobacco products, increasing consumer appeal by adding
flavouring, new delivery methods and brand mimicking.
The study team included Vishwas Sharma (Department of Health Research), Amrita Nandan
(Society for Life Science and Human Health, Allahabad), Ajay Kumar Shukla (Ganpat Sahay
P.G. College, Sultanpur), Anshika Chandra (WHO FCTC Global Knowledge Hub on
Smokeless Tobacco, NICPR ), Ravi Kaushik (DHR), Dhirendra Narain Sinha (School of
Preventive Oncology, Patna), besides Prof Ravi Mehrotra.

All Eyes on a Glacial Lake in Sikkim: Can We Prevent
More Disasters?
By Jyoti Singh 29 September 2018 TWC India

Floods caused due to outbursts of glacial lakes are a subject of concern in the Sikkim
Himalayan region.
To prevent any disasters due to outbursts from such lake, a project was started in the
South Lhonak lake.

Disaster managers and scientists in Sikkim are keeping a close watch on a lake formed due to
the melting of glaciers. Why? To see how successful an experiment that they began two years
back is. The experiment was to syphon off excess water from the lake to prevent it from
bursting.
Floods caused due to outbursts of such lakes, known as Glacial Lakes Outburst Floods
(GLOFs), are a subject of concern in the Sikkim Himalayan region as several lakes have been
formed due to the melting of scores of glaciers in the region. To prevent any disasters due to
outbursts from such lake, a project was started in the South Lhonak lake wherein high-density
polyethene (HDPE) pipes have been installed to syphon off water from the glacial lake.
The disaster mitigation initiative is important as many glacier lakes have been formed due to
the melting of glaciers. The retreat of glaciers in the wake of global warming is expected to
increase the number of glacier lakes and also expand the size of the existing ones.
―Three pipelines have been installed, and they are discharging water at the rate of 50 to 60
litres per second each,‖ Dhiren G. Shrestha, additional director in the Remote Sensing
Division of Sikkim State Council of Science and Technology, explained.
Each pipe has a diameter of eight inches. Transporting the pipes to high altitudes poses
serious challenges. Yaks were used to carry the pipes and other materials to the lake situated
at 17,000 ft. ―The way to the lake is full of steep and narrow passages. Only Yaks could
manoeuvre them and take the pipes safely to the destination,‖ he said.

Yaks carrying the pipes

The Sikkim State Climate Change Cell under Sikkim State Council of Science and
Technology carried out the work in collaboration with the Land Revenue and Disaster
Management Department. Sonam Wangchuk of Ladakh-based NGO, Students' Educational
and Cultural Movement of Ladakh (SECMOL), was also involved in the project.
During a recent expedition, a team managed to survey the area and found that a huge amount
of water is flowing from the North Lhonak glacier. The inflow is almost same as what South
Lhonak Lake is discharging. ―It would be difficult to assess how water level decreased by
how much. We see the discharge as purely a disaster mitigation effort,‖ Shrestha added.

Syphoning off South Lhonak Lake

The size of the South Lhonak lake was small during the 1960s and it has since grown
manifolds. It is one of the fast-growing lakes out of 14 potentially dangerous lakes
susceptible to Glacial Lakes Outburst Floods (GLOFs) in the Sikkim Himalaya region. It has
a history of bursting, as evident in remnants of huge floodplains formed a few meters
downstream of the outlet area.
This article was originally published on India Science Wire

Digging Deep Into the Mysteries of the Universe
By Dr T V Venkateswaran 30 September 2018 TWC India

Representative Image (Pixabay)
At a Glance

The clumping of matter in the universe has happened more slowly than expected, says
study.
The results were obtained by studying images of 10 million distant galaxies captured by
an in-depth survey.
The results of the study will shed more light on dark matter and dark energy.

An international group of researchers have released the most in-depth wide-field map of the
three-dimensional distribution of matter in the universe ever made. The study suggests that
the clumping of matter in the universe has happened more slowly than suggested in earlier
estimates.
The results were obtained by studying images of 10 million distant galaxies captured by the
Hyper Suprime-Cam Survey (HSC) of Japan located in Hawaii. The team includes Surhud
More, an Associate Professor at the Inter-University Center for Astronomy and Astrophysics
(IUCAA), Pune.
From the Earth to superclusters of galaxies, the distribution of matter is not even, but it is
clumped with a vast void in between. The study has revealed for the first time much sharper
picture of the distribution of matter and void.
―If the universe had too much of mysterious dark matter or too little of enigmatic dark
energy, it would be more clumpy than today. Conversely, if the dark energy is more and dark

matter is less we would not have the lumpy structures we see today,‖ explained Aniket Sule,
Chairperson of the Public Outreach and Education Committee of Astronomical Society of
India, while speaking to India Science Wire.
Dark matter interacts gravitationally with ordinary matter forming lumps such as stars,
galaxies and superclusters while dark energy accounts for the observed accelerated expansion
of the universe. There is no direct way to detect or study both dark matter and dark energy
except by examining the imprint they leave in the large-scale structure during the evolution of
the Universe.
Just at the nick of Big Bang 13.8 billion years ago, all the matter and energy of the universe
was concentrated in a single point. Once the universe commenced expanding, the distribution
of mass and energy should have been even, except for the teeny-weeny effect of gravity and
quantum fluctuations. Hence, at any given moment and location, the distribution of matter
and energy will exhibit an incredibly tiny, sub-microscopic volatility, which then becomes
‗seed‘ for lumps. The relentless pull of the gravity then takes over, and even a tiny mass
fluctuation snowball into runaway clumping of matter.
About 400,000 years after the Big Bang, just a blink of an eye in the cosmic timescale, a
colossal flash occurred all over the universe, whose relic is still observable as the Cosmic
Microwave Background radiation, or CMB. Primordial clumps of matter and energy that was
present in the new-born universe left an imprint in the CMB. Very high precision images of
CMB obtained by the European Space Agency‘s Planck mission revealed the pattern of the
primordial lumps in the baby universe.
What about today? The earth is a lump of matter surrounded by empty space. With 99% of
the mass of the solar system concentrated in the Sun, it is an example of local
unevenness. Even at a larger scale, galaxies and dark matter are not spread uniformly across
the Universe. Under the pull of gravity and dark matter, they are concentrated into a web-like
structure of clusters and filaments, with enormous voids in between. ―Just as we expect facial
anatomical features found in baby photographs to match with the adult, one would expect the
lumpiness in the baby universe (imprinted in the CMB) obtained by the Planck mission to
match the lumpiness we see today,‖ said Sule.
"Fluctuations measured by Planck are like a precise arrow shot from the early universe, and
we have measured where the arrow landed with Hyper Suprime-Cam instrument of the
Subaru Telescope,‖ says Surhud More.
―From the CMB data on primordial lumps, one can compute what should be the lumpiness
today. Surprisingly, the lumpiness is less than the expected. This implies that the universe is
accelerating little less than assumed, which in turn implies that the amount of dark energy in
the universe is little less than theorized‖ said Aniket Sule. If confirmed by further studies, this
can have huge implications for new physics that goes beyond the Standard Model.
Astronomers estimate that together dark matter and dark energy make up 95 per cent of our
Universe. Yet we know very little about it. Like a galaxy or a distant astronomical object,
dark matter cannot be seen directly. We can only infer its presence from the gravitational
effect it has on the fabric of space-time. According to Albert Einstein‘s general theory of
relativity, mass, including dark matter warps space. As light travels from distant galaxies
towards the earth, if it encounters dark matter in its way, then the light bends in the warped

space. As a result, the images of galaxies telescopes capture are slightly distorted; a
phenomenon called weak gravitation lensing.

Dark matter with borders (India Science Wire)

By analysing minute distortions caused by gravitational lensing, researchers have
reconstructed a highly precise 3D distribution of dark matter in the universe. The data
collected in this study showed how fluctuations of dark matter across the sky have changed
over billions of years, and how dark energy has influenced this growth of structure.
HSC is an 820-megapixel camera attached to the 8.2 meter Subaru telescope at the summit of
Maunakea, Hawaii. Since 2014, researchers from Japan, Taiwan and the US led by Kavli
Institute for the Physics and Mathematics of the Universe (Kavli IPMU) Project. Assistant
Professor Chiaki Hikage and a collaboration group co-chaired by Surhud More, have been
engaged in the survey.
"This is just a first step, and the complete data of HSC survey promises to advance our
understanding of dark matter and dark energy,‖ said Kavli IPMU Principal Investigator,
Masahiro Takada. HSC is still taking images, and the current results are based on only 11 per
cent of the full survey which is expected to be completed by 2020.
IUCAA is also involved in the Large Synoptic Survey telescope which will survey about 100
times more area within the next decade with about 100 times more galaxies to map out the
unseen dark matter and the properties of dark energy. All these are expected to shed more
light on dark matter and dark energy.
This article was originally published on India Science Wire
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Lab notes: New study shows that air pollution
significantly increases diabetes risk
India already accounts for nearly half of the world’s diabetes burden with 72
million afflicted people in 2017.

SAUMYA KHANDELWAL
Sep 21, 2018 · 05:30 am Raghu Murtugudde

Raghu Murtugudde
The ill-effects of air pollution on human health have been reported extensively. Some
estimates attribute nearly one fourth of all deaths in India to air pollution, particularly
exposure to particulate matter smaller than 2.5 microns in size or PM 2.5. Now a new study
by epidemiologists from America, published in The Lancet Planetary Health, has reported
that PM2.5 also impacts disease burden of diabetes.
India accounts for nearly half of the world‘s diabetes burden with 72 million afflicted people
in 2017. The number is projected to double by 2025. The cost of treating diabetes is estimated
to be over 15 billion dollars a year in India. States with high per capita income such as
Punjab, Karnataka and Tamil Nadu have higher incidence of diabetes. Even urban poor are
showing a high propensity for diabetes because of changing lifestyles and food habits. One in
four Indians under 25 is diagnosed with adult-onset diabetes. South Asians are also
genetically predisposed to diabetes.
Air pollution is not only a major cause of death, especially in developing countries, but is also
responsible for increased morbidity of cardiovascular and respiratory diseases as well as
reduced cognitive performance and dementia. Even dogs in Mexico City have shown signs of
brain damage which was attributed to air pollution. This should make us wonder about
mental health of the ubiquitous stray dogs in India breathing toxic air.

The new study linking PM2.5 to diabetes was grounded on tracking 1.7 million US veterans
with no prior history of diabetes for 8.5 years. The range of PM2.5 they were exposed to from
all sources including firsthand and secondhand smoking ranged from 5 to 22 micrograms per
cubic meter of ambient air.
Diabetes risk was found to increase significantly beyond 10 micrograms per cubic meter of
air and plateaued at 22 micrograms. The recommended safe level is 10 micrograms. The
measured air quality in Delhi and Kanpur shows levels at 143 and 173 micrograms,
respectively.
Based on the relation thus derived between PM2.5 and attributable burden of disease for
diabetes, the study has calculated the burden for India. For 2016, the number of deaths
attributable to PM2.5 was at almost 6 lakhs. While this may appear small with respect to the
total number of people with diabetes, it should be noted that the Disability Adjusted Life
Years due to diabetes in the same year was the highest in the world for India at more than 16
lakhs. The number of years of life lost due to premature mortality was about 7 lakhs while
years lost to disability was over 9 lakhs. The total impact of PM2.5 on diabetes healthcare
cost, productivity loss, and the quality of life can hardly be ignored.
Studies in mice have indicated that PM2.5 can reach the brain from nasal passages via thin
cell membranes. The conjecture is that PM2.5 can also make it into the bloodstream and
cause liver damage, thus enhancing diabetes risk. It is now established that air pollution can
create oxidative stress, meaning it can reduce body‘s ability to fight pollutant toxicity and
cause damage to cellular structure and DNA. This oxidative stress is found to be higher for
smaller pollutants such as PM2.5.
A team led by Rajesh Kumar of the National Center for Atmospheric Research in USA,
writing in September 6 issue of journal Nature, has suggested a global network of monitoring
stations for air pollution with modeling and interpretation as well as wide dissemination of
real-time air quality forecasts. The researchers have also highlighted the importance of
international collaboration and exchanges for training and education in air quality
measurements, climate change and use of air quality forecasts. India will stand to benefit
from being a full member of such a global network considering that the seasonal monsoon
circulation sweeps in air-masses from different regions across its borders.
Many measures such as the right to sports and exercise in Colombia and restrictions on
driving and industries on high-pollution days in Chile have had measurable impact on
pollution-related mortality and morbidity. The failure of vehicle restriction measures in Delhi
in reducing pollution levels must be investigated in the context of the regional monsoon
circulation and non-local contributions. Considering that the number of vehicles across India
is increasing, additional incentives like improved public transportation, bike sharing
programs, exhaust filters, no-driving days, etc., must be encouraged.
The writer is a professor of Atmospheric and Oceanic Science and Earth System Science at
the University of Maryland. He is currently a visiting professor at IIT Bombay.
This article was first published by India Science Wire.

