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"AmbiTAG"
Why in News?



Indian Institute of Technology, Ropar (IIT Ropar) in Punjab has developed a first-of-its-kind IoT device –
AmbiTag that records real-time ambient temperature during the transportation of perishable products,
vaccines and even body organs and blood.
Significance

 That recorded temperature further helps to know whether that
particular item transported from anywhere in the world is still usable
or perished because of temperature variation.

 This information is particularly critical for vaccines including Covid19 vaccine, organs and blood transportation.



AmbiTag continuously records the temperature of its immediate surroundings “from -40 to +80 degrees in
any time zone for a full 90 days on a single charge.



The device has been developed under Technology Innovation Hub – AWaDH (Agriculture and Water
Technology Development Hub) and its Startup ScratchNest. AWaDH is a Govt of India project.

Pesticides leading cause of poisoning in India


Pesticides are the leading cause of poisoning in India, with two in every three cases of poisoning happening
because of pesticide consumption either intentionally or unintentionally.



Researchers revealed that pesticides were the main case of poisoning, with an overall prevalence of 63 per
cent due to widespread use of pesticides for agricultural and household activities.



The prevalence of pesticide poisoning in the adult population was 65 per cent and 22 per cent in children.



Other types of poisoning included corrosives, venoms, drugs and miscellaneous agents. The second most
common cause of poisoning was miscellaneous agents, followed by drugs, venoms and corrosives.



An analysis of the region-wise distribution of the prevalence of poisoning showed that it was the highest
in north India at 79 per cent (more than three-fourths of the total cases of poisoning), followed by south
India (65.9 per cent), central India (59.2 per cent), west India (53.1 per cent), north east India (46.9 per
cent) and east India (38.5 per cent).
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The World Health Organization and its member countries initiated a programme of safe access of
pesticides, which has resulted in a decrease in the prevalence of fatal poisoning by 10 per cent across the
world.



However, pesticides remain the leading cause of poisoning in south Asian countries including India and in
south east Asia and China.

A space fridge to keep astronauts’ food fresh
Why in News?



A team of researchers is building a refrigerator that can
keep food cold on longer missions in space, at zero gravity. It is
aimed at giving astronauts a supply of food that could last five to six
years.



In a project funded by NASA, a team of engineers from
Purdue University, Air Squared, and Whirlpool are building a prototype that can operate just as well in
outer space as it does on Earth.



The refrigerator can operate in different orientations, even upside down, an important capability for the
variable gravity of lunar and planetary missions.



Team found that the fridge could operate in microgravity without any liquid flooding.



The oil-free vapor-compressor inside the fridge removes concerns about oil not flowing where it should in
zero gravity.



Astronauts have been going to space since 1961, but they still don’t have a refrigerator like this, and have
to eat canned and dried food that have only three years of shelf life.

Key species at risk if planet heats up by more than 1.5C


Corals will bleach, penguins will lose their Antarctic ice floes, puffins
around the UK coast will be unable to feed their young, and the black-headed
squirrel monkey of the Amazon could be wiped out if the world fails to limit global
heating to 1.5C above pre-industrial levels.



Beyond a 1.5C rise, many species will face increasing problems finding food
or surviving, according to a report from WWF on the effects of climate breakdown on 12 key species across
the world.



While warming of 0.5C above current levels may seem small, the report found the effects would be harmful
to a wide variety of species, including snow leopards, hippos, monkeys and frogs, sea turtles and coral.
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Leatherback turtles are sensitive to even slight changes in temperature, as the sex of the turtle is
determined while the egg incubates in the sand – hotter sand means more females and not enough males,
and can mean eggs fail to hatch at all.



Commercial interests around the world will also be threatened if temperatures rise above 1.5C, with coffee
plantations vulnerable to rising temperatures – nearly 90% of arabica coffee plantations in South America
could become unsuitable for the crop by 2050.



WWF also found that protecting vital habitats would be essential to stop warming exceeding 1.5C.



The more landscapes are denuded of vegetation and their complex ecologies, the faster the climate crisis
is likely to take hold.



For instance, degraded and polluted marine environments mean the seas can absorb less carbon,
deforestation destroys carbon sinks, and the drying out of peatlands and wetlands releases more carbon
dioxide into the air.

Boost red blood cells to aid sickle cell and other hemoglobin diseases
Why in News?

 A series of laboratory studies is underway in the United States to improve gene
therapy worldwide for sickle cell disease, a complex and sometimes deadly heritable
blood disorder that dramatically affects the structure and function of oxygenferrying red blood cells.



Sickle cell disease is a devastating disorder that largely affects people of African descent.



The genetic condition derives its name from the shape of patients' red blood cells, which have the
configuration of a crescent moon or sickle.



As one of the heritable hemoglobin diseases, doctors say the condition is related to beta thalassemia,
which is largely seen in populations throughout the Mediterranean, parts of the Mideast and Asia.



In that disease, red blood cells do not sickle but are substantially smaller than normal, and likewise are
impaired as transporters of oxygen.



The aim of all gene therapy technologies for hemoglobin diseases is to produce healthy disc-shaped red
blood cells that efficiently transport oxygen throughout the body.



In the case of sickle cell disease, the treatment corrects a constellation of medical problems—hemolytic
anemia, pain, and organ damage.
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Scientist have designed a new gene therapy strategy for sickle cell disease—and other hemoglobin
diseases—that boosts levels of fetal hemoglobin by increasing gamma-globin concentrations.



Fetal hemoglobin is produced during fetal development and is more efficient at transporting oxygen than
its adult counterpart.



Producing fetal hemoglobin is a capability that can be revived through gene therapy.



Boosting levels of fetal hemoglobin not only increases oxygen transport but dramatically lowers the
frequency of disease complications.



Gamma-globin is a component of the hemoglobin molecule, the iron-containing oxygen-transport
metalloprotein in red blood cells. Gamma-globin is a member of the globin superfamily of proteins involved
in binding and transporting oxygen.



Hemoglobin disorders fall into two broad categories, either thalassemia syndromes, such as beta
thalassemia or structural hemoglobinopathies, such as sickle cell disease.



In thalassemia syndromes, red blood cells are not only small, the body simply doesn't produce enough
hemoglobin to ferry oxygen to tissues.



In structural hemoglobinapathies red blood cells are abnormally contorted, thereby limiting the transport
of oxygen to tissues.



Among patients with sickle cell disease, the crescent shape can cause severe logjams of misshapen red
blood cells that have difficulty moving through vessels and capillaries. The configuration of these cells
prevents them from gliding effortlessly though the vasculature, as do disc-shaped healthy erythrocytes.

Lithium
Why in News?



Scientists from the Indian Institute of astrophysics have pinned down the
mechanism behind the Lithium production in low mass red clump stars.



Having found lithium excess to be common among the low mass red clump
giants, they have now traced Helium (He)-flashing phase of the star's evolution
as the site for high lithium production.



Recently, a group of Astronomers at the Indian Institute of Astrophysics (IIA), Bengaluru, found
observational evidence for Li enhancement during the helium-flashing phase of 2 million years, followed
by a rapid decrease in Li abundances of such stars.



According to their work, it seems Li excess in giants is a transient phenomenon.
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The researchers used asteroseismology (seismic study of stars using time-resolved photometry from Kepler
space telescope) combined with spectroscopic abundances of elements to track the evolution of lithium in
a sample of giant stars.



In addition to the evidence for Li production site, a first-of-its-kind correlation between the two
independent observed quantities Li abundance and stellar oscillations (gravity mode period spacing) will
serve to track the He-flashing phase of converting RGB giant of an inert, electron-degenerate He-core into
a fully convective He-burning core by a series of core He-flashes, a theory developed in the 1960s.

Fossil plant study


About 14,500 to 5,000 years ago, North Africa was green with vegetation and the period is known as the
Green Sahara or African Humid Period.



Until now, researchers have assumed that the rain was brought by an enhanced summer monsoon.



Now, a study of pollen and leaf waxes extracted from sediments have shown that there were two monsoon
systems.



We have winter rain on the northern margin of the Sahara, the monsoon on the southern margin, and
between the two areas an overlap of the two rain systems which provides rains there during both summer
and winter, albeit rather sparsely.

Trust the wild bird


A new study on Siberian jay, a group-living bird, showed that these birds have great trust in the warning
calls from members of their own group, but ignore calls from conspecifics in the neighbouring territory.



The researchers note that this finding is interesting as similar mechanisms could have played a role in the
formation of human languages and dialects.

Timed pause


Just like humans, electric fish also take a small pause before communicating important news, notes a new
study.



Human auditory systems respond more strongly to words that come right after a pause, and during normal,
everyday conversations, humans tend to pause just before speaking words with especially highinformation content.



Saw parallels in fish where they respond more strongly to electrosensory stimuli that come after a pause.

5

http://www.gesreporter.com/

© GES Reporter



Fish tend to pause right before they produce a high-frequency burst of electric pulses, which carries a large
amount of information.

China’s ‘artificial sun’ experimental fusion reactor
Why in News?



China’s Experimental Advanced Superconducting Tokamak (EAST), which mimics the energy generation
process of the sun, set a new record after it ran at 216 million degrees Fahrenheit (120 million degrees
Celsius) for 101 seconds.



For another 20 seconds, the “artificial sun” also achieved a peak temperature of 288 million degrees
Fahrenheit (160 million degrees Celsius), which is over ten times hotter than the sun.
So, what is China’s ‘artificial sun’ EAST?

 The Experimental Advanced Superconducting Tokamak (EAST)
reactor is an advanced nuclear fusion experimental research device
located at the Institute of Plasma Physics of the Chinese Academy of
Sciences (ASIPP) in Hefei, China.

 The purpose of the artificial sun is to replicate the process of
nuclear fusion, which is the same reaction that powers the sun.



The EAST is one of three major domestic tokamaks that are presently being operated across the country.
Apart from the EAST, China is currently operating the HL-2A reactor as well as J-TEXT.



The EAST project is part of the International Thermonuclear Experimental Reactor (ITER) facility, which will
become the world’s largest nuclear fusion reactor when it becomes operational in 2035.



The project includes the contributions of several countries, including India, South Korea, Japan, Russia and
the United States.

How does the ‘artificial sun’ EAST work?



The EAST Tokamak device is designed to replicate the nuclear fusion process carried out by the sun and
stars. Nuclear fusion is a process through which high levels of energy are produced without generating
large quantities of waste.



Previously, energy was produced through nuclear fission — a process in which the nucleus of a heavy atom
was split into two or more nuclei of lighter atoms.
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While fission is an easier process to carry out, it generates far more nuclear waste. Unlike fission, fusion
also does not emit greenhouse gases and is considered a safer process with lower risk of accidents. Once
mastered, nuclear fusion could potentially provide unlimited clean energy and very low costs.



For nuclear fusion to occur, tremendous heat and pressure are applied on hydrogen atoms so that they
fuse together. The nuclei of deuterium and tritium — both found in hydrogen — are made to fuse together
to create a helium nucleus, a neutron along with a whole lot of energy.



Fuel is heated to temperatures of over 150 million degrees C so that it forms a hot plasma “soup” of
subatomic particles.



With the help of a strong magnetic field, the plasma is kept away from the walls of the reactor to ensure it
does not cool down and lose its potential to generate large amounts of energy.



The plasma is confined for long durations for fusion to take place.

H10N3 bird flu
Why in News?



A 41-year-old man in China’s eastern province of Jiangsu has been confirmed as the first human case of
infection with a rare strain of bird flu known as H10N3.
What do we know about H10N3?



Little is known about the virus, which appears to be rare in birds and does
not cause severe disease.



There was no indication of human-to-human transmission yet.

What are the risks?



The risk of further infection with H10N3 is currently believed to be very low.



Such cases occur occasionally in China which has huge populations of both farmed and wild birds of many
species.



In February, Russia reported the first human infection with the H5N8 virus that caused huge damage on
poultry farms across Europe, Russia and East Asia last winter.



Flu viruses can mutate rapidly and mix with other strains circulating on farms or among migratory birds,
known as “reassortment,” meaning they could make genetic changes that pose a transmission threat to
humans.
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Oxygen Sensor
Why in News?



Indian Scientists have developed a nanorods-based oxygen sensor which works at room temperature with
assistance of UV irradiation and can detect oxygen gas concentrations in places such as underground
mines, at higher altitudes, inside aeroplanes and research labs.



Monitoring O2 concentration in very low ppm-level is of paramount importance, and a fast and selective
oxygen sensor working at room temperature can save lives in places like underground mines, higher
altitudes and improve the accuracy of numerous experiments being conducted in research labs.



A team of scientists have fabricated a metal oxide semiconductor (MOS) nanorods array-based oxygen
sensor which works at room temperature with assistance of UV irradiation and can detect broad ppm range
of oxygen gas concentrations. They used titanium oxide for the purpose and work.



The sensor gives the best sensitivity with low power consumption and works at room temperature.



The sensor works in oxygen concentrations ranging from 25 ppm to 10 lakh ppm (100%) with good stability.

Reason behind decline in star formation activity 8 billion years ago
Why in News?

 Astronomers tracking star formation activity of the young Universe billions
of years ago have long been intrigued by the fact that star formation in
galaxies which was at its highest about 8-10 billion years ago, had declined
steadily thereafter.

 Searching for the reason behind this, they have found that the likely cause
for the decline is that galaxies were running out of fuel.

 The fuel critical to hydrogen formation is atomic hydrogen gas content of
galaxies.



A team of astronomers from the National Centre for Radio Astrophysics (NCRA-TIFR) in Pune, and the
Raman Research Institute (RRI), Bangalore used the Giant Metrewave Radio Telescope (GMRT) to measure
the atomic hydrogen gas content of galaxies 9 billion years ago.



The measurement of the atomic hydrogen gas mass was done by using the GMRT to search for a spectral
line in atomic hydrogen, which can only be detected with radio telescopes.
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SDG India Index and Dashboard 2020–21
Why in News?



India saw significant improvement in the Sustainable Development Goals
(SDGs) related to clean energy, urban development and health in 2020,
according to the NITI Aayog’s 2020 SDG Index.



However, there has been a major decline in the areas of industry,
innovation and infrastructure as well as decent work and economic growth.



Kerala retained its position at the top of the rankings in the third edition of the index, with a score of 75,
followed by Tamil Nadu and Himachal Pradesh, both scoring 72.



At the other end of the scale, Bihar, Jharkhand and Assam were the worst performing States. However, all
States showed some improvement from last year’s scores, with Mizoram and Haryana seeing the biggest
gains.

Holistic development



Developed by a global consultative process on holistic development, the 17 SDGs have a 2030 deadline.



The NITI Aayog launched its index in 2018 to monitor the country’s progress on the goals through datadriven assessment, and foster a competitive spirit among the States and Union Territories in achieving
them.



In 2019, the indicators for inequality included the growth rates for household expenditure per capita
among the bottom 40% of rural and urban populations, as well as the Gini coefficient — a measure of the
distribution of income — in rural and urban India.



The 2018 indicators included the Palma ratio, another metric for income inequality.

Greater weightage



Such economic measures have been omitted from the indicators used for this SDG in the 2020 edition of
the NITI Aayog’s Index.



Instead, it gives greater weightage to social equality indicators such as the percentage of women and SC/ST
representatives in State legislatures and the panchayati raj institutions, and the levels of crime against
SC/ST communities.



The only economic indicator this year is the percentage of population in the lowest two wealth quintiles.



The country’s score on the SDG related to industry and infrastructure dropped 10 points to 55, while the
scores on decent work dropped three points to 61.
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The Clean Water and Sanitation SDG also saw a five-point drop, despite flagship government schemes in
this sector. In a more welcome development, the SDGs on eradication of poverty and hunger both saw
significant improvement.

New geometrical lines discovered in Thar Desert
Why in News?



Using Google Earth images, drone observations and field visits, two
independent researchers from France have identified eight sites around
Jaisalmer in the Thar Desert, that show linear features resembling
geoglyphs. Geoglyphs are large, un-explained geometrical patterns on
land usually proposed to be man-made features.



The largest concentration of geoglyphs is reported from southern Peru.



Main area of interest was Boha, a small village 40 km to the north of Jaisalmer where they noticed a series
of concentric and linear features.



They named these features Boha geoglyphs and suggested that the features could be at least 150 years
old.

Exploration of Venus Mission
Why in News?



NASA has selected two missions to the planet Venus, Earth’s nearest neighbour. The missions called
DAVINCI+ and VERITAS have been selected based on their potential for scientific value and the feasibility
of their development plans.



These missions will launch between 2028-2030.
About Venus



For those on Earth, Venus is the second-brightest object in the sky after
the moon.



It appears bright because of its thick cloud cover that reflects and scatters
light.



But while Venus, which is the second closest planet to the Sun, is called the Earth’s twin because of their
similar sizes, the two planets have significant differences between them.

Have humans visited Venus?
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Because of the planet’s harsh environment, no humans have visited it and even the spacecraft that have
been sent to the planet have not survived for a very long time.



So far, spacecraft from several nations have visited the planet.



The first such spacecraft was the Soviet Union’s Venera series (the spacecraft, however, could not survive
for long because of the planet’s harsh conditions), followed by NASA’s Magellan Mission that studied Venus
from 1990-1994.



As of now, Japan’s Akatsuki mission is studying the planet from Orbit.

So what are these missions?



Both missions are part of the space agency’s Discovery Program, which began in 1992 to give scientists the
chance to launch some missions that use fewer resources and have shorter developmental times. The two
selections are a part of the ninth Discovery Program and were made from proposals submitted in 2019.



DAVINCI+ is short for ‘Deep Atmosphere Venus Investigation of Noble gases, Chemistry, and Imaging’ and
is the first US-led mission to the planet’s atmosphere since 1978. It will try to understand Venus’
composition to see how the planet formed and evolved.



This mission also consists of a descent sphere that will pass through the planet’s thick atmosphere and
make observations and take measurements of noble gases and other elements.



Significantly, this mission will also try to return the first high resolution photographs of a geological feature
that is unique to Venus. This feature, which is called “tesserae” may be comparable to Earth’s continents.



The presence of tesseraes may suggest that Venus has tectonic plates like Earth.



The second mission called VERITAS is short for ‘Venus Emissivity, Radio Science, InSAR, Topography, and
Spectroscopy’ and will map the planet’s surface to determine its geologic history and understand the
reasons why it developed so differently from Earth.



VERITAS will orbit Venus with a radar that will help to create a three dimensional reconstruction of its
topography which might be able to tell scientists if processes such as plate tectonics and volcanism are still
active there.



This mission will also map the emissions from Venus’s surface that may help in determining the type of
rocks that exist on Venus–a piece of information that is not exactly known yet.



It will also determine if active volcanoes are releasing water vapour into the atmosphere.

Why Venus?
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The results from DAVINCI+ are expected to reshape the understanding of terrestrial planet formation in
the solar system and beyond.



Taken together, both missions are expected to tell scientists more about the planet’s thick cloud cover and
the volcanoes on its surface.



Further, scientists speculate about the existence of life on Venus in its distant past and the possibility that
life may exist in the top layers of its clouds where temperatures are less extreme.

World Environment Day


World Environment Day is celebrated on June 5 every year to remind people about the importance of
nature.
History of World Environment Day:

 The United Nations Assembly established World Environment Day in 1972, which
was the first day of the Stockholm Conference on the human environment.

 In 1974, it was celebrated with the theme 'Only One Earth'. Since then, various
host countries have been celebrating it, and the idea for rotating the center of these activities started.
World Environment Day was first observed in 1974 in the US.
The theme for this year:



The theme for World Environment Day 2021 is 'Ecosystem Restoration' and Pakistan will be the global host
for the big day.



This day will also see the launch of the UN Decade on Ecosystem Restoration. In 2020, the theme was
'Celebrate Biodiversity'.

In India



World Environment Day event jointly organized by the Ministry of Petroleum & Natural Gas and the
Ministry of Environment, Forest and Climate Change.



The theme for this year’s event is ‘promotion of biofuels for better environment’.



During the event, Prime Minister will release the “Report of the Expert Committee on Road Map for ethanol
blending in India 2020-2025”.



To commemorate World Environment Day, Government of India is releasing E-20 Notification directing Oil
Companies to sell ethanol blended petrol with percentage of ethanol up to 20% from 1st April 2023; and
BIS Specifications for higher ethanol blends E12 & E15.
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India’s First Indigenous Tumour Antigen SPAG9
Why in News?



Cancer kills8.51 lakh people in India every year (International Agency for Research on Cancer, 2020,
Globocan). As per World Health Organization (WHO), one in 10 Indians will develop cancer during their
lifetime, and one in 15 will die of cancer.



Researchers at the New Delhi-based National Institute of Immunology (NII), and clinicians at Cancer
Institute, Adyar, Chennai have been working together to translate new scientific discoveries into improved
care for cancer patients.



India's first indigenous tumour antigen SPAG9 was discovered by Dr Anil Suri in 1998 who is heading the
Cancer Research Program at NII. In a recent development, theSPAG9 antigen has received the trademark
ASPAGNIITM .



Currently, ASPAGNIITM is being used in dendritic cell (DC) based immunotherapy in cervical, ovarian cancer
and will also be used in breast cancer.



Immunotherapy is a new approach that exploits the body’s inner capability to put up a fight against cancer.



With this approach, either the immune system is given a boost, or the T cells are “trained’’ to identify
recalcitrant cancer cells and kill them.



In this personalised intervention,those patients expressing SPAG9 protein can be treated with DC-based
vaccine approach.



In DC-based vaccine, patient’s cells called monocytes from their blood are collected and modified into what
are called dendritic cells.



These dendritic cells are primed with ASPAGNIITM and are injected back to the patient to help the ‘fighter’
cells, or T-cells, in the body to kill the cancer cells. DC-based immunotherapy is safe, affordable and can
promote antitumor immune responses and prolonged survival of cancer patients.

Anti-hail guns
Why in News?



To help out horticulturists who face crop damage due to hailstorms, the Himachal Pradesh government
will be testing the use of indigenously developed ‘anti-hail guns’.

What are anti-hail guns and how do they ‘prevent’ a hailstorm?



An anti-hail gun is a machine which generates shock waves to disrupt the growth of hailstones in clouds.
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It comprises a tall, fixed structure somewhat resembling an inverted tower, several metres high, with a
long and narrow cone opening towards the sky.



The gun is “fired” by feeding an explosive mixture of acetylene gas and air
into its lower chamber, which releases a shock wave (waves which travel faster
than the speed of sound, such as those produced by supersonic aircraft).



These shock waves supposedly stop water droplets in clouds from turning
into hailstones, so that they fall simply as raindrops.



Hail is produced by cumulonimbus clouds, which are generally large and
dark and may cause thunder and lightning.



In such clouds, winds can blow up the water droplets to heights where they
freeze into ice.



The frozen droplets begin to fall but are soon pushed back up by the winds and more droplets freeze onto
them, resulting in multiple layers of ice on the hailstones.



This fall and rise is repeated several times, till the hailstones become too heavy and fall down.



It is this hail formation process that the shock waves from anti-hail guns try to disrupt in a radius of 500
metres, so that the water droplets fall down before they can be lifted by the updrafts.



The machine is repeatedly fired every few seconds during an approaching thunderstorm.

How are the number of stars in the Universe counted?
Why in News?



A NASA-funded rocket’s launch window will open at the White
Sands Missile Range in New Mexico, USA. The aim of this mission is to
count the number of stars that exist in the Universe.



While this is not the first time that such a mission has been
undertaken, the CIBER-2 instrument has been improved upon to see if
any stars had been undercounted in the previous counting attempts.
How will CIBER-2 count stars?



Once the instrument is above Earth’s atmosphere, it will survey a patch of sky that will include dozens of
clusters of galaxies.
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Even so, NASA notes that the instrument will not actually count individual stars but it will instead detect
the extragalactic background light, which is all of the light that has been emitted throughout the history of
the Universe.



From all of this extragalactic background light, the CIBER-2 will focus on a portion of this called cosmic
infrared background, which is emitted by some of the most common stars.



Essentially, this approach is aiming to look at how bright this light is to give scientists an estimate of how
many of these stars are out there.



The ESA infrared space observatory Herschel also counted the number of galaxies in infrared and measured
their luminosity previously.

Aquatic Ecosystem
Why in News?

 The sustainability and conservation of our aquatic ecosystem which
constitutes of various freshwater habitats, with oceans and seas covering
more than 70 percent of the Earth, has gained a lot of attention in recent
times at national and international forums.



It also underpins key economic sectors, such as fisheries and tourism.



However, today these habitats are constantly facing huge threats from various actors.



Millions of tonnes of plastic waste released into these habitats by humans are harming creatures, including
seabirds, turtles, crabs and other species.

Blue Revolution



“Blue Revolution”, the flagship scheme of the Department of Fisheries, Ministry of Fisheries, Animal
Husbandry and Dairying launched in the year 2015,

○

Aimed to achieve economic prosperity of the country and the fishers and fish farmers as well as contribute
towards food and nutritional security

○

Through full potential utilization of water resources for fisheries development in a sustainable manner,
keeping in view the bio-security and environmental concerns.



As part of Blue Revolution scheme, various environment friendly technologies were adopted for
safeguarding of our aquatic ecosystem.

Recirculating Aquaculture Systems (RAS) were supported;
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RAS technology is eco-friendly, water efficient, and is a highly productive intensive farming system, with
zero environmental impact.



Likewise, Sea Cages for marine fish culture were promoted and supported, Seaweed cultivation has also
been promoted, fish lean/ban period have been implemented during the breeding season amongst many
other initiatives.



Solar panel units for producing energy to operate water pumps, aerators and carrying out other fisheries
related activities were provided assistance under the Blue Revolution Scheme.

Pradhan Mantri Matsya Sampada Yojana (PMMSY)



Government of India launched a flagship scheme of “Pradhan Mantri Matsya Sampada Yojana (PMMSY)”
in May 2020, with highest ever estimated investment of Rs. 20,050 crore under the Aatmanirbhar Bharat
package.



PMMSY aims at sustainable and responsible development of fisheries sector with focus on infrastructure,
species diversification, sustainable livelihoods, aquatic health management, robust databas e, innovations,
collectivization, modernization of value chain, export promotion, establishing a robust fisheries
management framework, with special focus on implementing technologies that ensure protection of
habitats and fisheries wealth.



PMMSY aims to promote sustainable fish production systems/methods with minimal environmental
impacts to support more crop per drop.

Niclosamide
Why in News?

 CSIR in collaboration with Laxai Life Sciences Pvt. Ltd., has initiated PhaseII clinical trial with anti-helminitic drug Niclosamide for treatment of Covid19.

 Niclosamide has been extensively used in past for treatment of
tapeworm’s infection in adults as well as children.



in a screen to identify drugs that can inhibit syncytia formation, Niclosamide was identified as a promising
repurposed drug.



The syncytia or fused cells observed in the lungs of patients with COVID-19 probably results from the
fusogenic activity of the SARS-CoV-2 spike protein and Niclosamide can inhibit syncytia formation.



Niclosamide is also a potential SARS-CoV2 entry inhibitor blocking the viral entry through pH dependent
endocytic pathway.
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Why mangroves matter
WHAT is a mangrove?

 A mangrove is a small tree or shrub that grows along coastlines, taking root
in salty sediments, often underwater.

 The word ‘mangrove’ may refer to the habitat as a whole or to the trees
and shrubs in the mangrove swamp. Mangroves are flowering trees,
belonging to the families Rhizophoraceae, Acanthaceae, Lythraceae, Combretaceae, and Arecaceae.



The upper trunk, including the branches and leaves, of a mangrove tree lives completely above the
waterline, while the lower trunk and the large root system are partly covered by seawater.



Many species have roots diverging from stems and branches and penetrating the soil some distance away
from the main stem (like banyan trees).

WHAT are some of the special features of mangroves?



Saline environment: A speciality of mangroves is that they can survive under extreme hostile environment
such as high salt and low oxygen conditions. Mangrove trees contain a complex salt filtration system and
complex root system to cope with salt water immersion and wave action. The roots filter out 90% of the
salt they come into contact with in the saline and brackish water they call home. Some species of mangrove
excrete salt through glands in their leaves.



Low oxygen: Underground tissue of any plant needs oxygen for respiration. But in a mangrove
environment, the oxygen in soil is limited or nil. Hence the mangrove root system absorbs oxygen from the
atmosphere. Mangroves have special roots for this purpose called breathing roots or pneumatophores.
These roots have numerous pores through which oxygen enters the underground tissues.



Mangroves, like desert plants, store fresh water in thick succulent leaves. A waxy coating on the leaves
seals in water and minimises evaporation.



Mangroves are viviparous – their seeds germinate while still attached to the parent tree. Once
germinated, the seedling grows into a propagule. The mature propagule then drops into the water and
gets transported to a different spot, eventually taking root in a solid ground.

HOW do mangrove forests help protect against strong cyclones?



Mangrove forests act as natural barriers against storm surge, coastal flooding and sea level rise. Their
intricate root system stabilises the coastline, reducing erosion from storm surges. Together with the tree
trunks, they work like speed-breakers to slow down the tides.
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They protect shorelines from damaging winds and waves. Mangroves with an average height of 6-10
metres could shorten a cyclone’s waves by 60%.



Mangroves also help prevent erosion by stabilising sediments with their tangled root systems.



A mangrove forest could reduce the effects of a Category 5 storm to the intensity and effects of a Category
3 storm.

WHAT are the other benefits to the environment?



Mangrove thickets maintain water quality by filtering pollutants and trapping sediments originating from
land.



They provide habitat for a diverse array of terrestrial organisms. Their branches provide homes for lizards,
snakes and nesting birds. Many species of coastal and offshore fish and s hellfish rely exclusively on
mangroves as their breeding, spawning, and hatching grounds.



Mangroves also have a big impact on climate. Mangroves are powerhouses when it comes to carbon
storage. Studies indicate that mangroves can sequester (lock away) greater amount of carbon than other
trees in the peat soil beneath. They store this carbon for thousands of years.

WHERE are mangrove ecosystems found?



Mangroves can be found in over 118 countries and territories in the tropical and subtropical regions of the
world. Asia has the largest coverage of the world’s mangroves, followed by Africa, North and Central
America, Oceania and South America. Approximately 75% of the world’s mangrove forests are found in
just 15 countries.

In India:



The deltas of the Ganges, Mahanadi, Krishna, Godavari, and the Cauvery rivers contain mangrove forests.



The backwaters in Kerala have a high density of mangrove forest.



The Sundarbans in West Bengal is the largest mangrove region in the world and a UNESCO World Heritage
Site. It spans from the Hooghly River in West Bengal to the Baleswar River in Bangladesh.



The Bhitarkanika mangrove system in Odisha is India’s second largest mangrove forest.



Pichavaram in Tamil Nadu has a vast expanse of water covered with mangrove forests. It is home to many
aquatic bird species.

WHAT are the threats to mangroves?
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Scientists estimate that at least one third of all mangrove forests has been lost during the last few deca des.
Coastal development, including construction of shrimp farms, hotels, and other structures, is the primary
threat to mangroves.



Mangrove forests are cleared to make room for agricultural land and human settlements.



Mangrove trees are used for firewood, construction wood, charcoal production, and animal fodder. In
some parts of the world, there has been overharvesting which is no longer sustainable.



Overfishing, pollution, and rising sea levels are the other threats to mangrove forests and their ecosystem.

Black Carbon over the Himalaya
Why in News?

 Accurate estimation of black carbon (BC), the second most
important global warming pollutant after CO2, will now be possible
using optical instruments in the Himalayan region.

 Because of a parameter called the mass absorption cross-section
(MAC) specific to the Himalayan region that scientists have estimated.
It will also improve the performance of numerical weather prediction and climate models.



Scientists at the Aryabhatta Research Institute of Observational Sciences (ARIES) in collaboration with
scientists from the University of Delhi, IIT Kanpur and Space Physics Laboratory, ISRO have made extensive
observations of black carbon and elemental carbon and estimated monthly and wavelength-dependent
values of MAC over the central Himalayan region for the first time.



The researchers have derived the values of MAC – an essential parameter which is used for obtaining Black
Carbon mass concentrations.



According to the ARIES team, these higher resolutions multi-wavelength and long-term observations used
in calculating MAC will help improve the performance of numerical weather prediction and climate models
in estimating the warming effects caused by BC emissions.



The precise knowledge on BC at various wavelengths will help in source apportionment studies done to
constrain the sources of BC emissions.



This can thus serve as important information to form the mitigation policies.

WHAT IS BLACK CARBON?



Black carbon, or soot, is part of fine particulate air pollution (PM2.5) and contributes to climate change.
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Black carbon is formed by the incomplete combustion of fossil fuels, wood and other fuels.



Complete combustion would turn all carbon in the fuel into carbon dioxide (CO2), but combustion is never
complete and CO2, carbon monoxide, volatile organic compounds, and organic carbon and black carbon
particles are all formed in the process. The complex mixture of particulate matter resulting from
incomplete combustion is often referred to as soot.



Black carbon is a short-lived climate pollutant with a lifetime of only days to weeks after release in the
atmosphere. During this short period of time, black carbon can have significant direct and indirect impacts
on the climate, the cryosphere (snow and ice), agriculture and human health.

GM crops


As the name suggests, GM food involves the editing of genes of a crop in such a way that it incorporates
beneficial traits from another crop or organism.



This could mean changing the way the plant grows, or making it resistant to a particular disease. Food
produced using the edited crop is called GM food.



This is done using the tools of genetic engineering.
How is it done?



Let us assume that scientists want to produce wheat with
high protein content and they decide to incorporate the high
protein quality of beans into wheat.



To make this possible, a specific sequence of DNA with
protein-making trait is isolated from the bean (which is called the
donor organism) and is inserted into the gene structure of wheat, in a laboratory process.



The new gene or the transgene thus produced is transferred into the recipient cells (wheat cells).



The cells are then grown in tissue culture where they develop into plants. The seeds produced by these
plants will inherit the new DNA structure.



A DNA from a plant that has high resistance to pests can be introduced into another so that the second
plant variety will have the pest-resistant trait.

What are the advantages of GM crops?



GM crops are perceived to offer benefits to both producers and consumers. Some of them are listed
below...
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Genetic engineering can improve crop protection. Crops with better resistance to pest and diseases can be
created. The use of herbicides and pesticides can be reduced or even eliminated.



Farmers can achieve high yield, and thereby get more income.



Nutritional content can be improved.



Shelf life of foods can be extended.



Food with better taste and texture can be achieved.



Crops can be engineered to withstand extreme weather

Why is there stiff opposition to GM crops?



Genetically engineered foods often present unintended side effects. Genetic engineering is a new field,
and long-term results are unclear. Very little testing has been done on GM food.



Some crops have been engineered to create their own toxins against pests. This may harm non-targets
such as farm animals that ingest them. The toxins can also cause allergy and affect digestion in humans.



GM crops are modified to include antibiotics to kill germs and pests. And when we eat them, these
antibiotic markers will persist in our body and will render actual antibiotic medications less effective over
a period of time, leading to superbug threats. This means illnesses will become more difficult to cure.



Besides health and environmental concerns, activists point to social and economic issues. They have voiced
serious concern about multinational agribusiness companies taking over farming from the hands of small
farmers. Dependence on GM seed companies could prove to be a financial burden for farmers.



Farmers are reluctant because they will have limited rights to retain and reuse seeds.



Their concern also includes finding a market that would accept GM food.



People in general are wary of GM crops as they are engineered in a lab and do not occur in Nature.

‘Sea Snot’
Why in News?



There has been growing environmental concern in Turkey over the accumulation of ‘sea snot’, a slimy layer
of grey or green sludge in the country’s seas, which can cause considerable damage to the marine
ecosystem.



Turkey’s Sea of Marmara, that connects the Black Sea to the Aegean Sea, has witnessed the largest
outbreak of ‘sea snot’. The sludge has also been spotted in the adjoining Black and Aegean seas.
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As the slimy layer spreads across the country’s seas, there are urgent calls now to tackle the crisis.
What is causing ‘sea snot’ in the seas of Turkey?



‘Sea snot’ is marine mucilage that is formed when algae are overloaded
with nutrients as a result of water pollution combined with the effects of climate
change. The nutrient overload occurs when algae feast on warm weather caused
by global warming. Water pollution adds to the problem.



Overproduction of phytoplankton caused by climate change and the uncontrolled dumping of household
and industrial waste into the seas has led to the present crisis.

How badly can the crisis affect the marine ecosystem?



The growth of the mucilage, which floats up on the surface of the sea like a brown phlegm, is posing a
severe threat to the marine ecosystem of the country.



It has caused mass deaths among the fish population, and also killed other aquatic organisms such as corals
and sponges.



If unchecked, this can collapse to the bottom and cover the sea floor, causing major damage to the marine
ecosystem.

Colombo’s coral reefs, marine wildlife in danger


A fire that broke out on Singapore’s X-Press Pearl container ship
due to leaking nitric acid recently, now threatens to bleach coral reefs
near Sri Lanka’s capital Colombo and kill marine life.



An estimated three billion tiny pellets have spilled in the water and
are clogging the beaches near Colombo harbour.



These low-density pellets float over the water and can absorb the
oil and other toxins present in the water. Marine animals like sea turtles and fish, mistaking them for food,
can ingest these pellets and eventually die.



Fishing activity in an 80-kilometre-long stretch has been banned, fearing contamination due to toxins and
floating pellets in water.

Negombo’s barrier reefs



Barrier-type reefs are found in Colombo and the Negombo region. Most reefs near the shore are affected
by human activities, including destructive fishing and coral mining.
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The spilling of oil would damage and bleach the coral reefs by cutting off light and oxygen. It can also make
the regulation of temperature difficult, leading to the death of aquatic life.

Genes to improve fertiliser nitrogen use efficiency in rice
 Indian biotechnologists have identified candidate genes for nitrogen use
efficiency (NUE) in rice in what is a major boost to the scientific efforts for
crop improvement to save nitrogenous pollution and fertilisers worth
billions.

 The researchers analysed over 16,600 genes compiled from their own
research and dozens of others. They then systematically shortlisted ‘62
candidate genes’. They further narrowed them down to ‘06 high priority target genes’ for their potential
to improve NUE in rice.



Every year, urea worth Rs 50,000 crore is lost from Indian farms, with rice and wheat accounting for about
two-thirds of it.



India is emerging as one of the global hotspots of nitrogen pollution of water and air, adversely affecting
our health and climate change.



Half of the solution lies in biological crop improvement, while the other half can come from improving
fertiliser formulations and cropping practices. Rice is an ideal target crop for this.



According to Indian Nitrogen Assessment, rice is important for NUE, as it consumes 37 per cent of all Nfertilisers in India, the highest among all crops on account of its lowest NUE. Fertilisers like urea emit
ammonia, which can deposit on particulate matter and impact human health.



Urea also accounts for 77 per cent of all agricultural nitrous oxide emission to the Indian environment.



Nitrous oxide is a greenhouse gas that is 296 times more powerful than carbon dioxide in causing climate
change.



N-fertilisers also cause water pollution and algal blooms, killing fish and affecting livelihoods.

Early Detect Tropical Cyclones
Why in News?



Indian Scientists have found a promising technique for early detection of development or strengthening of
tropical cyclones in the atmospheric column prior to satellite detection over ocean surface in North Indian
Ocean region.



So far, remote sensing techniques have detected them the earliest.
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However, this detection was possible only after system developed as a well-marked low-pressure system
over the warm ocean surface.



A larger time gap between the detection and the impact of the cyclone
could help preparation activities.



Prior to the formation of cyclonic system over the warm oceanic
environment, the initial atmospheric instability mechanism, as well as the vortex
development, is triggered at higher atmospheric levels.



These cyclonic eddies are prominent features in the vertical atmospheric column encompassing the
disturbance environment with a potential to induce and develop into a well-marked cyclonic depression
over the warm ocean surface. They could be used for detection of prediction of cyclones.



A team of Scientists devised a novel method using Eddy detection technique to investigate the formative
stages and advance detection time of tropical cyclogenesis in the North Indian Ocean region.



The method developed by the scientists’ aims to identify initial traces of pre-cyclonic eddy vortices in the
atmospheric column and track its Spatio-temporal evolution.



The method could bring about genesis of prediction with a minimum of four days (~ 90 h) lead time for
cyclones developed during the pre-and post-monsoon seasons.

Aurora borealis mystery


Aurora borealis, also known as northern lights, is phenomenon that has been studied for decades.



Now, a new paper has decoded its origin.



The researchers note that interaction between electrons and Alfvén waves (a type of electromagnetic
wave) plays an important role.

Earth vs Meteorite


Every year thousands of meteorites land on the Earth.



By studying over 10,000 different meteorites that represent the past 500 million years, researchers have
now described the major collision events Earth has witnessed.



"Future impact from even a small asteroid for example in the sea close to a populated area could lead to
disastrous outcomes. This study provides an important understanding that can be used to prevent this
from happening; for example, by attempting to influence the trajectory of rapidly approaching celestial
bodies".

24

http://www.gesreporter.com/

© GES Reporter

Eagle flight


Turbulent winds and gusts are known to influence the flight of birds and a new study has pointed out that
golden eagles (Aquila chrysaetos) flying in the wild, maybe using this turbulence to their advantage.



By studying wind speed data and eagle’s accelerations the team notes that there may be a linear
relationship between the two.



Understanding this in detail can help us design aircraft that can fly in turbulent environments.

Brain immunity


Two new studies in mice have found out the origin of immune cells that surround the brain and spinal cord.



The immune cells are “supplied not from the blood, but by the adjacent skull and vertebral bone marrow,”
notes the study.



“Understanding where these cells come from and how they behave is a critical part of understanding the
basic mechanisms of neuro-immune interactions, so can design new therapeutic approaches for
neurological conditions associated with inflammation”.

Carbon dioxide in the air at highest level
Why in News?

 Despite a massive reduction in commuting and in many commercial
activities during the early months of the pandemic, the amount of carbon in
Earth's atmosphere in May reached its highest level in modern history, a
global indicator released recently showed.



The findings, based on the amount of carbon dioxide in the air at NOAA's weather station on Mauna Loa
in Hawaii, was the highest since measurements began 63 years ago.



The measurement, called the Keeling Curve after Charles David Keeling, the scientist who began tracking
carbon dioxide there in 1958, is a global benchmark for atmospheric carbon levels.



Because carbon dioxide is a key driver of climate change, the findings show that reducing the use of fossil
fuels, deforestation and other practices that lead to carbon emissions must be a top priority to avoid
catastrophic consequences.



The amount of carbon in the air now is as much as it was about 4 million years ago, a time when sea level
was 78 feet higher than it is today and the average temperature was 7 degrees Fahrenheit higher than it
was before the Industrial Revolution.
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Despite the pandemic lockdown, scientists were not able to see a drop in the overall amount of carbon in
the atmosphere partly because of wildfires, which also release carbon, as well as the natural behavior of
carbon in the atmosphere.

The Keeling Curve



The Keeling Curve is a graph that represents the concentration of carbon dioxide (CO2) in Earth’s
atmosphere since 1958. The Keeling Curve is named after its creator, Dr. Charles David Keeling.



Keeling began studying atmospheric carbon dioxide in 1956 by taking air samples and measuring the
amount of CO2 they contained. Over time he noticed a pattern.



The air samples taken at night contained a higher concentration of CO2 compared to samples taken during
the day.



He drew on his understanding of photosynthesis and plant respiration to explain this observation: plants
take in CO2 during the day to photosynthesize—or make food for themselves—but at night, they release
CO2.

CHIME telescope


Scientists with the Canadian Hydrogen Intensity Mapping
Experiment (CHIME) Collaboration, who include researchers at the Punebased Tata Institute for Fundamental Research (TIFR) and the National
Centre for Radio Astrophysics (NCRA), have assembled the largest
collection of fast radio bursts (FRBs) in the telescope’s first FRB catalogue.



While catching sight of an FRB is considered a rare thing in the field
of radio astronomy, prior to the CHIME project, radio astronomers had
only caught sight of around 140 bursts in their scopes since the first FRB was spotted in 2007.
About Fast Radio Bursts (FRBs)



FRBs are oddly bright flashes of light, registering in the radio band of the electromagnetic spectrum, which
blaze for a few milliseconds before vanishing without a trace. These brief and mysterious beacons have
been spotted in various and distant parts of the universe, as well as in our own galaxy.



Their origins are unknown and their appearance is highly unpredictable.



But the advent of the CHIME project — a large stationary radio telescope in British Columbia, Canada —
has been a game-changer and has nearly quadrupled the number of fast radio bursts discovered to date.



While most radio astronomy is done by swivelling a large dish to focus light from different parts of the sky,
CHIME stares, motionless, at the sky, and focuses incoming signals using a correlator — a powerful digital
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signal processor that can work through huge amounts of data, at a rate of about seven t errabytes per
second, equivalent to a few per cent of the world’s Internet traffic.

New Enzyme For Cell Stability
Why in News?



The Centre for Cellular and Molecular Biology (CCMB) scientists have discovered an enzyme that helps
maintain the stability and integrity of cell walls in bacteria such as Escherichia coli.



Named ‘LdtF’, the enzyme plays a vital role in the formation of covalent linkages between the bacterial
outer membrane and an inner polymer layer that protects bacteria from environmental stress.



This study will help understand the fundamental bacterial cell wall biology and identify alternate drug
targets for the development of new antimicrobials.

About



Cell wall of gram-negative bacteria has an outer membrane and an inner membrane.



Sandwiched between these two membranes is a layer of ‘peptidoglycan’, a polymer of amino acids and
sugars that form a protective layer.



A lipoprotein is known to link the outer membrane to the layer of peptidoglycan. But, how the linkages
between the lipoprotein and peptidoglycan are modified is not known.



CCMB scientists studied strain of E. coli using genetic and biochemical approaches to identify ‘LdtF’ which
could cleave the lipoprotein from the peptidoglycan.



Absence of this LdtF enhanced growth defects and increased the peptidoglycan-lipoprotein linkages in the
bacteria.



The presence of this enzyme, however, decreased the levels of peptidoglycan-bound lipoprotein,
suggesting its role in modulating the peptidoglycan-lipoprotein linkages.



Such LdtF-mediated modulation of the cell wall gives bacteria flexibility and a survival advantage in
fluctuating environmental conditions.

Brood X
Why in News?



Recently, US President Joe Biden’s first trip abroad was delayed unexpectedly when a swarm of cicadas
bombarded the plane Air Force One, which was about to take off for the UK.
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But what is Brood X?



Cicadas live underground for extended periods of time, typically 13 or 17 years, and feed on roots of trees
both underground and above it.

 The term ‘brood’ refers to a population of cicadas that is isolated from other
populations because of differences in their year of emergence or locality.

 Brood X is the largest brood of 17-year cicadas and is found in Pennsylvania,
northern Virginia, Indiana and eastern Tennessee.



Among periodical cicadas, there are seven species. There are also some annual cicadas, which come out
every year.



Brood X started emerging in May and will be around until the end of June. The time when they decide to
emerge is dependent on weather, specifically when ground temperatures reach about 17-18°C.

Are cicadas dangerous?



Cicadas also do not bite or sting, but when the males sing, their collective chorus can reach up to 100
decibels, a noise level that can possibly cause severe damage if exposed to it for several hours.



One hundred decibels is equivalent to a jet flyover at 1000 feet, a motorcycle or a powered lawn mower.

Quantum leap for medical research
 Australian researchers have developed a microscope that can
image tiny biological structures that were previously not visible in
what has been described as a significant step for quantum
technology.

 Quantum technologies are based on the principles of quantum
physics, used to describe how tiny systems like atoms and subatomic
particles behave.

 The quantum microscope works with 35% more clarity – at the
scale of bonds between atoms in a cell – than existing state-of-theart imaging techniques.



It is hoped to eventually have wide-ranging applications, including improving MRI scans, and studying
nerve degeneration and the effects of antibiotics.



A common problem in imaging tiny structures is the ratio of the signal given off by the thing researchers
are trying to look at compared with random light fluctuations in the background of an image.
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Scientists had previously overcome this issue by increasing the intensity of a microscope’s light source,
using lasers billions of times brighter than the sun – including in techniques that won the Nobel prize for
chemistry in 2014.



To get a clearer picture, the new microscope uses quantum technology to reduce random light fluctuations
within an image.



It works involving quantum entanglement, a phenomenon in which photons of light are linked to each
other – an effect Einstein described as “spooky interaction at a distance”.

Coffee wilt disease


Researchers have re-animated 70-year-old frozen samples of
fungus to look for modern-day clues that cause coffee to wilt.



The study showed how historical genomics can help reveal
mechanisms that prevent fungal pathogens from spreading.



Coffee wilt disease, caused by a fungus Fusarium xylarioides, has
led to devastating outbreaks in sub-Saharan Africa since the 1920s. It
currently affects two of Africa’s most popular coffee varieties — Arabica
coffee in Ethiopia and Robusta coffee in east and central Africa.



The first outbreak in the 1920s-1950s was brought under control
by management practices such as burning infected trees, looking for natural resistance in coffee and
breeding programmes.



Two separate diseases were identified after the 2000s outbreak, with each infecting only specific types of
coffee — one infects Arabica coffee in Ethiopia and the other Robusta coffee in eastern and central Africa.



Researcher found new and specific types of fungi have larger genomes and they identified genes that could
have helped the fungi overcome the plants defenses and survive within the plants to cause disease.



These genes affect more than 120 crops, including bananas in sub-Saharan Africa that cause the Panama
disease.



This banana-infected strain is known to be able to exchange genes, conferring the ability to infect new
varieties, but the possibility of transferring those genes to another species has never been seen.



The two species often live close to the roots of coffee and banana plants, so it was possible that coffee
fungus gained these genes from banana-based neighbours.
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Marine Geohazards
Why in News?



Deep down in the ocean, marine sediments move over the base of the ocean, shaping the probability of
geohazards.



Scientists have now used 3D seismic data to understand the interaction between bottom surface of marine
sediments and the seafloor in the northern Taranaki basin offshore New Zealand. This can help apprehend
the precursors of marine geohazards.



Marine geohazards take place when the seafloor is unstable and is not able to withstand the transport
processes of marine sediments from landwards deep into the ocean bottom. In such a situation, placement
of drilling rigs becomes hazardous due to instability of the seabed.



While understanding marine sediments' interaction during their flow over the seabed is crucial to detect
triggers of marine hazards like landslides, associated morphological investigation is a very challenging task,
and geophysical/seismic prospecting methods are essential for it.



Scientists from Wadia Institute of Himalayan Geology (WIHG) and scientists from Norway and Switzerland
used high-resolution 3D seismic data to unravel geomorphology of recurrent cases of movement of soil,
sand, regolith, and rock downslope like a solid in Taranaki basin off New Zealand. This is technically called
mass wasting of sediments.



With the help of 3D seismic data, the study offers a unique approach to comprehend the recurrent mass
wasting processes and also understand how the seabed interacts with the bottom surface of marine
sediments.



The geological period between 23.03 and 2.5 Million years ago called Neogene succession preserves
vertical stacks of mass transport deposits (MTDs) from the Miocene to Pliocene --- different epochs that
fall within the Neogene geological period.



The study will help understand different flow mechanisms associated with sediment movement over the
seafloor.

EnVision mission to Venus
Why in News?



The European Space Agency (ESA) announced that it has selected EnVision as its next orbiter that will visit
Venus sometime in the 2030s.
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Recently NASA selected two missions to the planet Venus, Earth’s nearest neighbour. The missions called
DAVINCI+ and VERITAS have been selected based on their potential for scientific value and the feasibility
of their development plans.



NASA is expected to allot $500 million to each of these missions that will launch between 2028-2030.
So what is EnVision?



EnVision is an ESA led mission with contributions from NASA.



It is likely to be launched sometime in the 2030s.



The earliest launch opportunity for EnVision is 2031, followed by

2032 and 2033.



Once launched on an Ariane 6 rocket, the spacecraft will take about 15 months to reach Venus and will
take 16 more months to achieve orbit circularisation.



To study the planet’s atmosphere and surface, monitor trace gases in the atmosphere and analyse its
surface composition. A radar provided by NASA will help to image and map the surface.



EnVision will follow another ESA-led mission to Venus called ‘Venus Express’ (2005-2014) that focussed on
atmospheric research and pointed to volcanic hotspots on the planet’s surface.



Other than this, Japan’s Akatsuki spacecraft has also been studying the planet’s atmosphere since 2015.

Protection of ‘heritage trees’
Why in News?

 The Maharashtra government will make amendments to
the Maharashtra (Urban Areas) Protection and Preservation of
Trees Act of 1975, to introduce provisions for the protection of
‘heritage trees’.
What are heritage trees?



Under the proposed amendment, a tree with an estimated age of 50 years or more shall be defined as a
heritage tree. It may belong to specific species, which will be notified from time to time.



In addition to the age, the state climate change department (which will be implementing the Tree Act),
should also consider a tree’s rarity, its botanical, historical, religious, mythological and cultural importance
in defining a heritage tree.
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The local Tree Authority will have to ensure tree census to be carried out every five years along with
counting of heritage trees.

How is the age of the tree determined?



The most common method of determining the age of the tree is Dendrochronology – or tree-ring dating
also called growth rings.



Each year, roughly a tree adds to its girth, the new growth is called a tree ring.



By counting the rings of a tree, the age can be determined. However, the process is invasive. To analyse
the rings, core samples are extracted using a borer that’s screwed into the tree and pulled out, bringing
with it a straw-size sample of wood. The hole in the tree is then sealed to prevent disease.

Why was the concept of heritage tree introduced?



A heritage tree will get special protection. Crucially, the tree’s age will determine the number of trees to
be planted as part of the compensatory plantation – that is anyone cutting a heritage tree will need to
plant trees in the same numbers as the cut tree’s age.

Why do some corals withstand climate change better than others?


In 2014 and 2015, the brown rice coral in Hawaii was completely bleached,
but the blue rice coral recovered quickly after bleaching, and blue coral was
unaffected by the elevated ocean temperatures.



Researchers have now decoded the reason for this resilience. Hawaiian
blue rice corals have a deep blue pigment derived from algae called
zooxanthellae that live inside the coral tissue.



The researchers found that these algae produce sunscreen for the coral. This pigment has a protein named
chromoprotein which filters out harmful UV radiation.



After the 2014 and 2015 Hawaii bleaching events, the blue rice coral was found to have exceptional
reproductive vigour at 90% motility.



But the brown coral's motility was only half this. A key factor in the blue rice coral's ability to reproduce
successfully might be its sunscreen pigment, which the coral may retain even if it bleaches .
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PASIPHAE
Why in News?



The development of a vital instrument, which will be used in upcoming sky surveys to study stars, is being
led by an Indian astronomer. The project has been funded by the world’s leading institutions, signalling
India’s growing expertise in building complex astronomical instruments.

What is PASIPHAE?



Polar-Areas Stellar-Imaging in Polarisation High-Accuracy Experiment (PASIPHAE) is an international
collaborative sky surveying project.



Scientists aim to study the polarisation in the light coming from millions of stars.



The name is inspired from Pasiphae, the daughter of Greek Sun God Helios, who was married to King Minos.



The survey will use two high-tech optical polarimeters to observe the northern and southern skies,
simultaneously.



It will focus on capturing starlight polarisation of very faint stars that are so far away that polarisation
signals from there have not been systematically studied.



The distances to these stars will be obtained from measurements of the GAIA satellite.



By combining these data, astronomers will perform a maiden magnetic field tomography mapping of the
interstellar medium of very large areas of the sky using a novel polarimeter instrument known as WALOP
(Wide Area Linear Optical Polarimeter).

Why is PASIPHAE important?



Since its birth about 14 billion years ago, the universe has been constantly expanding, as evidenced by the
presence of Cosmic Microwave Background (CMB) radiation which fills the universe.



Immediately after its birth, the universe went through a short inflationary phase during which it expanded
at a very high rate, before it slowed down and reached the current rate.



However, so far, there have only been theories and indirect evidence of inflation associated with the early
universe.



A definitive consequence of the inflationary phase is that a tiny fraction of the CMB radiation should have
its imprints in the form of a specific kind of polarisation (known scientifically as B-mode signal).



All previous attempts to detect this signal met with failure mainly due to the difficulty posed by our galaxy,
the Milky Way, which emits copious amounts of polarised radiation.
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Besides, it contains a lot of dust clouds that are present in the form of clusters. When starlight passes
through these dust clouds, they get scattered and polarised.



The PASIPHAE survey will measure starlight polarisation over large areas of the sky. This data along with
GAIA distances to the stars will help create a 3-Dimensional model of the distribution of the dust and
magnetic field structure of the galaxy.



Such data can help remove the galactic polarised foreground light and enable astronomers to look for the
elusive B-mode signal.

What is WALOP?



Wide Area Linear Optical Polarimeter (WALOP) is an instrument, when mounted on two small optical
telescopes, that will be used to detect polarised light signals emerging from the stars along high galactic
latitudes.



WALOP will operate on the principle that at any given time, the data from a portion of the sky under
observation will be split into four different channels.



Depending on the manner in which light passes through the four channels, the polarisation value from the
star is obtained.



That is, each star will have four corresponding images which when stitched together will help calculate the
desired polarisation value of a star.

Gaia (spacecraft)



Gaia is a space observatory of the European Space Agency (ESA), launched in 2013 and expected to operate
until c. 2022. The spacecraft is designed for astrometry: measuring the positions, distances and motions of
stars with unprecedented precision.



The mission aims to construct by far the largest and most precise 3D space catalog ever made, totalling
approximately 1 billion astronomical objects, mainly stars, but also planets, comets, asteroids and quasars,
among others.

Cancer causing virus affects the glial cells in central nervous system
Why in News?



Indian Scientists have recently found that the cancer-causing virus Epstein-Barr Virus (EBV) affects the glial
cells or the non-neural cells in the central nervous system and alters molecules like phospho-inositols (PIP);
a type of lipid, glycerol, and cholesterol, when the virus infects the brain cells.
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This could pave the path towards understanding the probable role of the virus in neurodegenerative
pathologies.



The virus has been detected in brain tissue of the patients suffering from neurological disorders such as
Alzheimer's, Parkinson and multiple Sclerosis.
About Epstein-Barr Virus (EBV)

 The EBV can cause cancers like nasopharyngeal carcinoma (a type
of head and neck cancer), B-cell (a type of white blood cells) cancer,
stomach cancer, Burkett’s lymphoma, Hodgkin’s lymphoma, posttransplant lymphoid disorders, and so on.

 More than 95% of the adult population is positive for EBV.
However, the infection is mostly asymptomatic, and very little is known about the factors which trigger the
development of such disease.



It was the detection of the virus in patients with neurodegenerative diseases that triggered the search for
the mechanism of propagation of the virus.

Raman Scattering (RS)



The phenomenon of Raman Scattering, first discovered by Indian Nobel laureate (awarded by Bharat
Ratna) Sir C. V. Raman, provides information on the structure of any material based on the vibrations
produced in them.



Similarly, the light falling on the virus generates vibrations in the biomolecules, depending on the make of
the virus.



Using RS, the light that is scattered by the virus can be captured and analyzed to understand its structure
and behaviour.



Interestingly, every virus has a different biomolecular composition and thus generates a unique Raman
Spectrum that serves as a fingerprint to its identity.



The study, based on spatial and temporal changes in Raman signal, was helpful in advancing the application
of Raman Scattering as a technique for rapid and non-invasive detection of virus infection in clinical
settings.



Since all the techniques available for viral load detection in the brain by far include invasive methods, RS
can be a sigh of relief for patients undergoing brain biopsies for diagnostic purposes.



Furthermore, it can be helpful in determining the stage of infection based on biomolecular markers and
thus aid in early diagnosis.
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Fortified Rice Bran Oil
Why in News?



Ministry of Consumer Affairs, Food & Public Distribution launched “Nafed Fortified Rice Bran Oil”.



This initiative by Nafed will significantly reduce the country's consumption dependence on imported edible
oil in future.



This Rice bran oil will be marketed by Nafed (National Agricultural Cooperative Marketing Federation of
India Ltd).

About Rice Bran Oil



Rice Bran oil has multiple health benefits, including lowering cholesterol level due to its low trans-fat
content and high mono unsaturated and poly unsaturated fat contents.



It also acts as a booster and reduces the risk of cancer due to the high amount of Vitamin E it contains.



This oil is recommended by The American Heart Association and the World Health Organization (WHO) as
one of the best substitutes for other edible oils.



Rice Bran oil from Nafed will be fortified and it will be ensured that it will contain additional nutrients and
vitamins.



According to the FSSAI, fortified oil can help a person fulfil 25-30% of the recommended dietary intake for
vitamins A and D.

'Divine Vessel' to mark China's first human spaceflight since 2016
Why in News?



A Chinese spacecraft will blast off from the Gobi Desert on a Long
March rocket in the coming days, ferrying three men to an orbiting
space module for a three-month stay, the first time China has sent
humans into space for nearly five years.



Shenzhou-12, meaning "Divine Vessel", will be the third of 11
missions needed to complete China's space station by 2022. Among them, four will be missions with people
on board,potentially propelling up to 12 Chinese astronauts into space -more than the 11 men and women
that China has sent since 2003.
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Chinese astronauts have had a relatively low international profile. A U.S. law banning NASA from any
connection with China means its astronauts have not been to the more than two-decade-old International
Space Station, visited by more than 240 men and women of various nationalities.



China, which aims to become a major space faring power by2030, in May became the second country to
put a rover on Mars,two years after landing the first spacecraft on the far side of the moon.



China began building its space station in April with the launch of Tianhe, the first and largest of its three
modules.



This year it aims to send a robotic cargo resupply spacecraft and three more astronauts, this time for a sixmonth stay.

World's first wooden satellite
Why in News?

 The European Space Agency (ESA) has planned to put the world’s
first wooden satellite, WISA Woodsat, on Earth’s orbit by the end of
this year.

 The mission of the satellite is to test the applicability of wooden
materials like plywood in spacecraft structures and expose it to extreme space conditions, such as heat,
cold, vacuum and radiation, for an extended period of time.



It will be launched to space by the end of 2021 with a Rocket Lab Electron rocket from the Mahia Peninsula
launch complex in New Zealand.

About



The satellite, designed and built in Finland will orbit at around 500-600 km altitude in a roughly polar Sunsynchronous orbit.



WISA Woodsat is a 10x10x10 cm nano satellite built up from standardised boxes and surface panels made
from plywood, the same material that is found in a hardware store or to make furniture.



Designers have placed the wood in a thermal vacuum chamber to keep dry when its in space. They have
also added a very thin aluminium oxide layer to minimise vapour coming from the wood and to protect it
from erosive effects of atomic oxygen.
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Scientists convert used plastic bottles into vanilla flavouring
Why in News?

 Plastic bottles have been converted into vanilla flavouring using genetically
engineered bacteria, the first time a valuable chemical has been brewed
from waste plastic.

 Upcycling plastic bottles into more lucrative materials could make the
recycling process far more attractive and effective. Currently plastics lose
about 95% of their value as a material after a single use. Encouraging better collection and use of such
waste is key to tackling the global plastic pollution problem.



Researchers have already developed mutant enzymes to break down the polyethylene terephthalate
polymer used for drinks bottles into its basic units, terephthalic acid (TA). Scientists have now used bugs
to convert TA into vanillin.



Vanillin is used widely in the food and cosmetics industries and is an important bulk chemical used to make
pharmaceuticals, cleaning products and herbicides.



Global demand is growing and in 2018 was 37,000 tonnes, far exceeding the supply from natural vanilla
beans. About 85% of vanillin is currently synthesised from chemicals derived from fossil fuels.



About 1m plastic bottles are sold every minute around the world and just 14% are recycled. Currently even
those bottles that are recycled can only be turned into opaque fibres for clothing or carpets.



The research used engineered E coli bacteria to transform TA into vanillin. The scientists warmed a
microbial broth to 37C for a day. This converted 79% of the TA into vanillin.



Recent research showed bottles are the second most common type of plastic pollution in the oceans, after
plastic bags. In 2018, scientists accidentally created a mutant enzyme that breaks down plastic bottles, and
subsequent work produced a super-enzyme that eats plastic bottles even faster.

New precision iodine value analyser


In one of its initiatives to encourage the manufacturing industry in India, Council of Scientific and Industrial
Research-Central Scientific Instruments Organisation (CSIR-CSIO) has developed and transferred the
technology of Precision Iodine Value Analyzer (PIVA), an instrument for the measurement of the degree of
unsaturation (iodine value) in vegetable oils.



This indigenous food testing equipment was recognized by Food Safety and Standards Authority of India
(FSSAI) on World Food Safety Day June 7, 2021.
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Iodine value is conventionally determined using manual titration and a few analytical instruments based
on automated titration. However, these methods take a longer time to analyse, are costly and use toxic
chemicals.



Researchers at CSIR-CSIO developed a rapid analysis technique that takes just three minutes to carry out
the same analysis.



The technology has applications in oil extraction units, quality control and assurance labs, food regulatory
authorities, soaps and cosmetics, bakeries, meat industry, paint industry, biodiesel analysis, and charcoal
industry.



The technology is also useful in determining adulteration in edible oils and fats.

‘Southern Ocean’
Why in News?

 The National Geographic magazine has recognised the ‘Southern Ocean’ as the
world’s fifth ocean.

 The Southern Ocean is the only ocean ‘to touch three other oceans and to
completely embrace a continent rather than being embraced by them’.



Its northern limit is a latitude of 60 degrees south. It is also defined by its Antarctic Circumpolar Current
that was formed 34 million years ago. The current flows from west to east around Antarctica.



The Southern Ocean is home to large populations of whales, penguins and seals. But industrial fishing on
species like krill and Patagonian toothfish had been a concern for decades.

Chennai’s Olive Ridley turtles
Why in News?



Hundreds of Olive Ridley turtles die along the eastern coastline of
India every year, mostly due to fishing activities.



Around 75 per cent of the dead turtles had clear signs of injury by
fishing gears, according to a 2015 report on Olive Ridley turtle mortalities
along the Tamil Nadu coastline.



Other stated reasons were habitat loss, pollution, unsustainable development in the coastal areas and
climate change.
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The government bans trawling beyond five nautical miles of the coast from January to May, the turtle
nesting season. This move has helped conserve the Schedule I species under the Wildlife (Protection) Act
(WPA), 1972.

Mandating Turtle Excluder Device (TED)


The Marine Fishing Regulation Rules, 1983 were amended following a public interest litigation (PIL) filed
by Madras High Court in 2015, and using TEDs in every trawl net became mandatory.



TEDs are mostly effective in temperate regions that practice targeted fishing.



In tropical countries like India, where multi-species fishing is done, commercially important big fish will
also escape if TEDs are used.



Harming animals listed in Schedule I of WPA is a punishable offence.

Deep Ocean Mission
Why in News?

 The Cabinet Committee on Economic Affairs chaired by Prime Minister has
approved the proposal of Ministry of Earth Sciences (MoES) on "Deep Ocean
Mission", with a view to explore deep ocean for resources and develop deep
sea technologies for sustainable use of ocean resources.



The estimated cost of the Mission will be Rs. 4077 crore for a period of 5 years to be implemented in a
phase-wise manner.

About



Deep Ocean Mission with be a mission mode project to support the Blue Economy Initiatives of the
Government of India.



Ministry of Earth Sciences (MoES) will be the nodal Ministry implementing this multi-institutional
ambitious mission.

The Deep Ocean Mission consists of the following six major components:
1.

Development of Technologies for Deep Sea Mining, and Manned Submersible: A manned submersible
will be developed to carry three people to a depth of 6000 metres in the ocean with suite of scientific
sensors and tools.
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The exploration studies of minerals will pave way for the commercial exploitation in the near future,
as and when commercial exploitation code is evolved by the International Seabed Authority, an UN
organization.



This component will help the Blue Economy priority area of exploring and harnessing of deep sea
minerals and energy.

2.

Development of Ocean Climate Change Advisory Services: A suite of observations and models will be
developed to understand and provide future projections of important climate variables on seasonal to
decadal time scales under this proof of concept component. This component will support the Blue
Economy priority area of coastal tourism.

3.

Technological innovations for exploration and conservation of deep-sea biodiversity: Bio-prospecting of
deep sea flora and fauna including microbes and studies on sustainable utilization of deep sea bioresources will be the main focus. This component will support the Blue Economy priority area of Marine
Fisheries and allied services.

4.

Deep Ocean Survey and Exploration: The primary objective of this component is to explore and identify
potential sites of multi-metal Hydrothermal Sulphides mineralization along the Indian Ocean mid-oceanic
ridges. This component will additionally support the Blue Economy priority area of deep sea exploration of
ocean resources.

5.

Energy and freshwater from the Ocean: Studies and detailed engineering design for offshore Ocean
Thermal Energy Conversion (OTEC) powered desalination plant are envisaged in this proof of concept
proposal. This component will support the Blue Economy priority area of off-shore energy development.

6.

Advanced Marine Station for Ocean Biology. This component is aimed as development of human capacity
and enterprise in ocean biology and engineering. This component will translate research into industrial
application and product development through on-site business incubator facilities. This component will
support the Blue Economy priority area of Marine Biology, Blue trade and Blue manufacturing.



Considering importance of the oceans on sustainability, the United Nations (UN) has declared the decade,
2021-2030 as the Decade of Ocean Science for Sustainable Development. India has a unique maritime
position.



Its 7517 km long coastline is home to nine coastal states and 1382 islands.



The Government of India's Vision of New India by 2030 enunciated in February 2019 highlighted the Blue
Economy as one of the ten core dimensions of growth.
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Cold desert Ladakh
Why in News?



Scientists have shown that the cold desert of Ladakh
Himalaya once experienced large floods that rose much above the
present-day river level.



It implies that in the scenario of global warming, when the
higher Himalaya regions are expected to respond dramatically, flood frequency in Ladakh may increase,
which may call for serious urban and rural planning.



Large floods that naturally occur in major rivers of India fed by melting snow and glaciers and a continental
scale precipitation regime of Indian Summer Monsoon (ISM) and Westerlies and East Asian Summer
Monsoon (EASM) significantly modify the landscape and impact lives and economy of all that encroached
into its geomorphic domain.



These floods are of various kinds and origin (Glacial/landslide lake outbursts, cloud bursts, excessively
strong monsoon) and have different forcing factors and frequencies and therefore add large uncertainty
in flood prediction models.



A team of students and scientists lead by the Wadia Institute of Himalayan Geology at Dehradun, travelled
through the tough terrains of Zanskar and Indus drained Himalaya and looked minutely into geological
signatures of past floods in Ladakh region that date between 15-3 thousand years before present.



Flood leaves a stack of fine sand and silts at places along its channel where the flood energy drastically
reduces, for example, wider segments of river valleys, confluences, behind rock embayments which is
called as Slack Water Deposits (SWDs).



The SWDs were located at several locations along the Zanskar and Indus rivers, counted vertically for the
number of floods, and were dated using technology called Optically Stimulated Luminescence (OSL) and
Accelerator Mass Spectrometry of 14C. The flood deposits were also analysed for their source.



This analysis showed that the cold desert once experienced a large flood that rose to more than 30 m
above the present-day river level.



The chronology of the flood deposits pointed towards three phases of increased flooding occurred in
Ladakh after the period called Last Glacial Maximum.



These were times when due to warming, the Indian summer monsoon was active in Ladakh as well.

Optically stimulated luminescence (OSL)



It is a method for measuring doses from ionizing radiation. It is used in at least two applications:
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1. Luminescence dating of ancient materials: mainly geological sediments and sometimes fired pottery, bricks
etc., although in the latter case thermoluminescence dating is used more often
2. Radiation dosimetry, which is the measurement of accumulated radiation dose in the tissues of health care,
nuclear, research and other workers, as well as in building materials in regions of nuclear disaster

Decoding sneeze reflex


A small tickle in nose, exposure to irritants and viral infections can cause sneezing.



But the cellular pathways and neurons behind them have been hardly understood.



A new study has shown that a molecule named neuromedin B (NMB) was important for sneezing. When
this molecule was blocked, the test mice did not sneeze in spite of being exposed to allergens.

Snail survival skills


About 40 years ago, humans brought the North American rosy wolf snail to the island of Tahiti.



This snail was a predator and it led to the extinction of over 50 species of native snails. But surprisingly one
species survived, the white-shelled Partula hyalina.



Now by sticking extremely small sensors to the shells of the snail, scientists have understood how it
survived.



P. hyalina could tolerate more sunlight than its predator, so it was able to live undisturbed in the sunlit
parts of the forest.

Methane eating microbes


By studying sediments from seven seafloor seeps, researchers have found that these sites house several
methane-oxidising microbes.



These microbial communities showed high rates of methane consumption.



Understanding these anaerobic methane-eating microbes, can help in bioremediation in other situations
like landfills with methane leaks.

Bizarre lizard


By studying amber collected from Myanmar, researchers have described a new lizard that lived 99 million
years ago.



The team named it Oculudentavis naga.
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Oculudentavis is derived from oculus = eye, dentes = teeth, and avis = bird and Naga is the name of one of
the many ethnic tribes living in the Burmese amber mines area.

Sediment secrets


An international team of researchers has now discovered several bacteria that use DNA as a food source.



They were found in the sediments of the Atlantic Ocean.



From the bacteria's perspective, DNA is particularly nutritious.



It's essentially a fertilizer. After all, it is a chain of millions of pieces of sugar and phosphorus- and nitrogencontaining bases.

Regular glasses into night vision goggles
Why in News?



A transparent metallic film allowing a viewer to see in the dark
could one day turn regular spectacles into night vision googles.



The ultra-thin film, made of a semiconductor called gallium
arsenide, could also be used to develop compact and flexible infrared
sensors.



The film was developed by a team of Australian and European researchers, works by converting infrared
light – which is normally invisible to humans – into light visible to the human eye.



The material was hundreds of times thinner than a strand of human hair.



The gallium arsenide is arranged in a crystalline structure only several hundred nanometres thick, which
allows visible light to pass through it.



One likely advantage of this film over existing technologies is weight: bulky helmet-mounted night vision
goggles have previously been associated with neck pain in airforce pilots.



Photons of infrared light have very low energy, which means that electronic night vision devices can be
affected by random fluctuations in signal.



To minimise these fluctuations, many infrared imaging devices use cooling systems, sometimes requiring
cryogenic temperatures.



The advantage of the nanofilm is that it works at room temperature.
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If a person were to wear glasses fitted with the film during the day, they would still be able to see what is
normally visible to the naked eye.

Mystery of Betelgeuse's dip in brightness solved
 When Betelgeuse, a bright orange star in the constellation of Orion,
became visibly darker in late 2019 and early 2020, the astronomy
community was puzzled.

 A team of astronomers have now published new images of the
star's surface, taken using the European Southern Observatory's Very
Large Telescope (ESO's VLT), that clearly show how its brightness changed.



The new research reveals that the star was partially concealed by a cloud of dust, a discovery that solves
the mystery of the Great Dimming of Betelgeuse.



Betelgeuse's surface regularly changes as giant bubbles of gas move, shrink and swell within the star.



The team concludes that some time before the Great Dimming, the star ejected a large gas bubble that
moved away from it.



When a patch of the surface cooled down shortly after, that temperature decrease was enough for the gas
to condense into solid dust.

Space-time induces neutrino oscillations
Why in News?



Scientists have shown that the geometry of space-time can cause neutrinos to oscillate.



Neutrinos are mysterious particles, produced copiously in nuclear reactions in the Sun, stars, and
elsewhere. They also "oscillate"-- meaning that different types of neutrinos change into one another – as
has been found in many experiments.



Probing of oscillations of neutrinos and their relations with mass are crucial in studying the origin of the
universe.

About



Neutrinos interact very weakly with everything else – trillions of them pass through every human being
every second without anyone noticing; a neutrino’s spin always points in the opposite direction of its
motion, and until a few years ago, neutrinos were believed to be massless.
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It is now generally believed that the phenomenon of neutrino oscillations require neutrinos to have tiny
masses.



Professor Amitabha Lahiri of S N Bose National Centre for Basic Sciences (SNBNCBS) shows that the
geometry of space-time can cause neutrino oscillations through quantum effects even if neutrinos are
massless.



Einstein’s theory of general relativity says that gravitation is the manifestation of space-time curvature.



According to the SNBNCBS team, neutrinos, electrons, protons and other particles which are in the
category of fermions show a certain peculiarity when they move in presence of gravity.



Space-time induces a quantum force in addition to gravity between every two fermions.



This force can depend on the spin of the particles, and causes massless neutrinos to appear massive when
they pass through matter, like the Sun’s corona or the Earth’s atmosphere.



Something similar happens for electroweak interactions, and together with the geometrically induced
mass it is enough to cause oscillation of neutrinos.

World Day to combat desertification and drought 2021
 The desertification and drought day 2021 is observed on 17 June
every year. The day’s focus is to turn the degraded land that has lost
its natural productivity due to human activity into healthy land.

 The need to restore the degraded land is to bring economic
resilience, create jobs, raise income and food security.
History:



The United Nations General Assembly in the early 90s decided on a resolution to observe June 17 as World
Day to Combat Desertification and Drought.

Theme:



This year’s theme is “Restoration.Land.Recovery. We build back better with healthy land”.
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Include hydrogen in mineral oil
Why in News?

 The Petroleum Ministry has proposed amendments to
existing law to include cleaner sources of energy like hydrogen
within the definition of 'mineral oils' for which the government
gives out licence to explore and produce.



The ministry said the Oilfields (Regulation and Development) Amendment Bill 2021 proposes to amend the
present Act to "create opportunities for exploration, development and production of next-generation
cleaner fuels and mitigate regulatory challenges and risks."



It also proposes a new definition of 'mineral oils' by including within its ambit modern and cleaner sources
of energy like hydrogen.



Conventionally, mineral oil is understood to mean hydrocarbons in various forms including natural gas and
petroleum oil.



Presently, the Oilfields (Regulation & Development) Act, 1948 deals with 'mineral oils' as understood in the
conventional sense.



In order to facilitate the development and production of alternative/derivative clean energy sources that
are being or may be developed in future, this Bill seeks to redefine 'mineral oil'".

About Bill and what all it seeks



The term as defined in the Bill includes not merely hydrocarbons but also the next-gen fuels viz. 'other
gases which are capable of being used as fuels occurring in association with mineral oils or can be produced
from mineral oils such as hydrogen'.



To foster investment in the exploration and production of oil and gas by offering a lease on stable terms
and enabling the government to prescribe a compensation mechanism to protect the investment.



The compensation shall be payable in case of suspension, revocation or cancellation of the lease or in case
of restriction of access to the leased area.



To explicitly enumerate the power of the government to prescribe rules for the extension of the period of
the lease, the maximum or minimum area of the lease, a mechanism for determination of the economic
life of the oilfield, terms for merger or combination of leases and resolution of disputes.



It provides for the imposition of fines of up to ₹1 crore for the first contravention of provisions of any rules.
Subsequent contraventions will attract a fine of up to ₹10 lakh per day.
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To empower the government to recover royalty, cess, lease or licence fee, penalty payment under the law.

Role of animal serum in making of vaccines
Why in News?



The government issued a clarification stating that Covaxin, the Covid-19 vaccine developed by Hyderabadbased Bharat Biotech, did not contain the serum of a newborn calf.



This was in response to discussions on the social media about the presence of calf serum in Covaxin.

How viruses are cultured



Vaccines like the one made by Bharat Biotech uses the disease-causing virus itself to trigger an immune
response in human beings. The virus is killed, or inactivated, before being used in the vaccine, and injected
into the human body, but it is still able to trigger an immune response.



To be used in the vaccine, the virus needs to be grown, or cultured, in the laboratory.



Scientists try to create conditions conducive for the growth of these viruses by recreating the kind of
environment that exists in an infected person’s tissues.



Therefore, solutions containing ‘nutrients’ act as the growth medium for the virus. These nutrients, like
specific sugar and salt molecules, are extracted from tissues of suitable animals like horses, cow, goat or
sheep.



The virus grows in these nutrient-rich solutions. After that, it goes through several stages of purification
that make it suitable to be used in a vaccine. There is no trace of the growth medium after the entire
process is over.

Why calf serum



Cow components are used mainly because cows are large animals, easily available, and rich in some of the
useful chemicals and enzymes.



Cow milk is a source of amino acids, and sugars such as galactose. Cow tallow derivatives used in vaccine
manufacture include glycerol.



Gelatin and some amino acids come from cow bones. Cow skeletal muscle is used to prepare broths used
in certain complex media.



Many difficult to grow micro-organisms and the cells that are used to propagate viruses require the
addition of serum from blood to the growth media.



Synthetic serum, and other nutrients, have also been developed.
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Serum from newborn calf, which has been used in vaccine production for over 50 years, has “proven itself
as an extremely effective growth supplement”.

Animal serum in vaccines



Historically, animal serum has been used in the development of vaccines in other ways as well.



The use of horse serum as an antibody supplement in diphtheria vaccine is more than 100 years old. Horses
used to be injected with small doses of bacteria that caused diphtheria so that they could develop
antibodies.



Later, the blood of the infected animal was used to extract the antibodies and used in the vaccine.

Earth is trapping ‘unprecedented’ amount of heat
 The Earth is trapping nearly twice as much heat as it did in 2005, according
to new research, described as an “unprecedented” increase amid the climate
crisis.

 Scientists from Nasa, the US space agency, and the National Oceanic and
Atmospheric Administration (Noaa), reported in a new study that Earth’s
“energy imbalance approximately doubled” from 2005 to 2019. The increase
was described as “alarming”.



“Energy imbalance” refers to the difference between how much of the Sun’s “radiative energy” is absorbed
by Earth’s atmosphere and surface, compared to how much “thermal infrared radiation” bounces back
into space.



“A positive energy imbalance means the Earth system is gaining energy, causing the planet to heat up”.



Scientists determined there was an energy imbalance by comparing data from satellite sensors – which
track how much energy enters and exits Earth’s system – and data from ocean floats.



This system of data-gathering floats, which stretches across the globe, allows for “an accurate estimate of
the rate at which the world’s oceans are heating up”.



Because about 90% of excess energy from an imbalance winds up in the ocean, the satellite sensors’ data
should correspond with temperature changes in oceans.



The study found that this doubling is the result, in part, by an increase in greenhouse gases and water
vapor, as well as decreases in clouds and ice.



A “naturally occurring” shift in the Pacific ocean from a cool phase to a warm one probably had a significant
role in amplifying this energy imbalance.
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Half of Earth's rivers and streams stop flowing


More than half of Earth's rivers and streams stop flowing periodically or run dry for part of the year,
according to a new study.



They can be found in all climates and continents and range from Himalayan snow-fed creeks and Saharan
wadis to half-a-mile-wide rivers on the Indian sub-continent.



Even the longest river in the world, the Nile, has parts that stop flowing from time to time.



Climate change was partially to blame, along with the withdrawal of water for human and agricultural use.



It had affected many former perennial streams and rivers, including the Nile, the Indus and the Colorado
River.



About 51 to 60 per cent of the 39million miles of rivers and streams on Earth stop flowing periodically, or
run dry for part of the year.



They found that non-perennial rivers — which run partially or fully dry for part of the year — are most
common in arid areas where there is more evaporation than rainfall.



However, they are also in tropical climates and even in the Arctic, where rivers freeze for parts of the year.



'Non-perennial rivers and streams are very valuable ecosystems as they are home to many distinct species
that are adapted to cycles of water presence and absence’.



These rivers can provide critical water and food sources for people and they play an important role in
controlling water quality.



Given continued global climate and land use change, an increasingly large proportion of the global river
network is expected to cease to flow seasonally over the coming decades.

Climate change to increase sea level in Lakshadweep Islands
Why in News?



Sea-level will rise around the Lakshadweep Islands in the range between 0.4 mm/year to 0.9 mm/year,
says a study conducted projecting different greenhouse gas scenarios.



The study highlights that the worst possible inundation scenarios projected for Lakshadweep Islands are
almost similar under different emission scenarios projected and all the islands in the archipelago would be
vulnerable to impact from sea-level rise.
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One of the major threats in the coming years is rising sea level and its significant impact on small islands
and this is for the first time, that climate model projections were used to assess the potential areas of
inundation over the archipelago of Lakshadweep Islands in the Arabian Sea.



Smaller islands Chetlat and Amini are expected to have major land-

loss.



Projection mapping indicated that about 60%-70% of existing
shoreline would experience land-loss in Amini and about 70%-80% in
Chetlat.



Larger islands Minicoy and the capital Kavaratti are also vulnerable to sea-level rise, and expected to
experience land-loss along 60% of the existing shoreline.



Sea-level rise effects are seen to have the least impact on Androth Island under all emission scenarios.



The research showed that the coastal inundation could have wide socio-economic impact.



According to the team, projected inundation due to sea-level rise can impact the islanders as residential
areas are quite close to the present coastline.



Also, the only airport in the archipelago is located at the southern tip of Agatti Island, and has a high
likelihood of damage due to inundation from sea-level rise.



This study also opens up a new outlook and dimension on future research to assess the directional nature
of wave energy, impact of storminess in the Arabian Sea region, islands that are exposed and sheltered
and amenities such as potable water, sanitation and so on.

HTBt cotton
Why in News?



The illegal cultivation of herbicide tolerant (HT) Bt cotton has seen
a huge jump this year, with seed manufacturers claiming that the sale of
illegal seed packets has more than doubled from 30 lakh last year to 75
lakh this year.
About



Bt cotton is the only transgenic crop that has been approved by the Centre for commercial cultivation in
India.



It has been genetically modified to produce an insecticide to combat the cotton bollworm, a common pest.
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The HTBt cotton variant adds another layer of modification, making the plant resistant to the herbicide
glyphosate, but has not been approved by regulators.



Fears include glyphosate having a carcinogenic effect, as well as the unchecked spread of herbicide
resistance to nearby plants through pollination, creating a variety of superweeds.

Human DNA-inspired storage system
Why in News



A team of researchers at MIT are working on a storage system that
can hold massive amount of data, without taking much space. The
system under development is inspired by the human DNA, a building
block of the genome.



The research team estimate that there are about 10 trillion gigabytes of digital data on Earth right now,
and every day, humans are adding another 2.5 million gigabytes of data.



This data consumes a lot of space as they are stored in enormous facilities known as exabyte data centers
which can be the size of several football fields and cost around $1 billion to build and maintain.



A property of the human DNA that makes it a desirable storage format is that it doesn’t consume any
energy. One can write the DNA and then store it forever.



Extreme stability, ease of synthesis and sequencing are other factors that favours DNA-based storage.

Challenges



However, researchers reckon that the cost of DNA synthesis and pulling out the required file from the
massive data repository are the major challenges in using DNA to store data.

Solution



The MIT team has developed a new retrieval technique to pull out the required data. It involves
encapsulating each DNA file into a small silica particle.



Each capsule is labeled with single-stranded DNA “barcodes” that correspond to the contents of the file.



This enables them to pull out the desired file while leaving the rest of the DNA intact to be put back into
storage.
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Rainfall variation resulted in long periods of droughts, floods in southern Ethiopia


Southern Ethiopia underwent extended bouts of floods and droughts in the last two decades. Now,
researchers have blamed them on significant variations in rainfall.



The African country experienced a dip in rainfall of about 60.86 millimetre per year from 1995-2016. This
posed a serious threat to agriculture, livestock and food security. As much as 80 per cent of the country’s
population are farmers dependent on rain-fed agriculture.



The country saw a decline of 2-9 per cent in economic performance between 1991 and 2010 due to the
impacts of climate-related extremes.



The main rainy season (Kiremt) rainfall extends from mid-June to September-end whereas the short rainy
season (Belg) extends from February-end to May-end; the dry season extends from October to the
beginning of February.



The farmers in the study area practice mixed crop livestock farming where cereals, legumes, root crops,
and perennial crops like enset are among the main crops grown.



The region witnessed considerable rainfall variability and change that resulted in extended periods of
drought and flood events. Previous studies have also shown that southern Ethiopia experienced extreme
rainfall events.



The study showed a decreasing trend in Belg rainfall, which may have been caused by atmospheric-oceanic
processes that influence rainfall in the region.



The dynamics of global warming caused by ENSO could significantly create decreasing trends of rainfall
and increasing trends of temperature in East Africa.



Most drought years were associated with the El Nino events, whereas wet years coincided with La Nina
years.

What is ENSO?



"ENSO" refers to the El Niño/Southern Oscillation, the interaction between the atmosphere and ocean in
the tropical Pacific that results in a somewhat periodic variation between between below-normal and
above-normal sea surface temperatures and dry and wet conditions over the course of a few years.



While the tropical ocean affects the atmosphere above it, so too does the atmosphere influence the ocean
below it. One layer of the Pacific Ocean that is influenced by ENSO is the thermocline.



The thermocline marks the transition between the warm upper water and the cold deep water in the
Pacific Ocean.
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The interaction of the atmosphere and ocean is an essential part of El Niño and La Niña events (the term
coupled system is often used to describe the mutual interaction between the ocean and atmosphere).



During an El Niño, sea level pressure tends to be lower in the eastern Pacific and higher in the western
Pacific while the opposite tends to occur during a La Niña.



This see-saw in atmospheric pressure between the eastern and western tropical Pacific is called the
Southern Oscillation, often abbreviated as simply the SO.



Since El Niño and the Southern Oscillation are related, the two terms are often combined into a single
phrase, the El Niño-Southern Oscillation, or ENSO.



Often the term ENSO Warm Phase is used to describe El Niño and ENSO Cold Phase to describe La Niña.

Coating carbon on lithium metal oxide electrode
Why in News?

 Researchers have developed a non-expensive way to coat carbon on
lithium metal oxide electrodes for lithium-ion batteries.

 The life of the lithium-ion cells prepared using these electrode materials is
expected to be doubled due to protective carbon coating.
About Lithium Ion Battery



Lithium-ion batteries are the most commonly used power source for electric vehicles.



However, its penetration to the daily usage against gasoline-based vehicles require drastic improvement
in the lifetime and cost as well as mileage per charge.



The active components of lithium-ion batteries are cathode, anode, and electrolyte.



While commercial graphite is used as anode, lithium metal oxides or lithium metal phosphates are used as
a cathode in Li ion battery.



The electrolyte is a lithium salt dissolved in organic solvents.



The capacity of the lithium-ion battery determines the mileage of the electric vehicle. Before the capacity
reduces to 80%, the number of charging cycles determines the life of the battery.

About Carbon



Carbon being inert to most chemicals and stable under the operating window is the best choice of coating
material to improve the cyclic stability of the active materials.
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Carbon coating on the active materials can double the lifetime of the lithium-ion cells. However, coating
carbon on lithium metal oxide is very challenging, because of the difficulty involved in coating carbon
during the synthesis of lithium metal oxide material in a single step.



To address this issue, researchers at the International Advanced Research Centre for Powder Metallurgy &
New Materials (ARCI), have developed a technique to coat carbon in situ on lithium transition metal oxides
in single step while synthesizing the oxide itself.



Generally, carbon is coated on oxide materials using a second step, which is not uniform and is expensive
as well.



In ARCI method, a carbon precursor is trapped in between the transition metal hydroxide layers to
minimize the reaction with oxygen even when heat-treated in the air during solid-state synthesis.



Uniform carbon coating on the lithium transition metal oxides --LiNi0.33Mn0.33Co0.33O2 (NMC111) was
achieved through this technique.



The electrochemical performance of the lithium-ion cells constructed using carbon-coated NMC111 is at
par with that of the commercial lithium-layered oxide cathodes.



Superior cyclic stability of the carbon coated product with capacity retention of more than 80% after 1000
cycles of charging/discharging is demonstrated with an optimum carbon thickness matching commercial
samples.



The researchers at ARCI expect the electrochemical performance to improve further once the lab-scale
batch process is replaced by the continuous process to enable the process to be commercially viable.

NASA’s missions to Venus


Venus is often referred to as Earth’s twin. Both the planets are almost alike
in size, density and gravity. Despite similar physical makeup, the two worlds turned
out to be drastically different from each other.



While Earth is a heaven for life, Venus is a blistering hellscape. Venus has
a thick, toxic atmosphere filled with carbon dioxide and at 850 degrees Fahrenheit,
it is the hottest planet in the solar system.



It has a crushing air pressure and is perpetually shrouded in thick, yellowish clouds of sulphuric acid.



Though Venus was the first ever planet to be explored by a spacecraft (Russia’s Venera 1 in 1961), space
agencies have largely ignored Venus in the last few decades and focussed on other planets, especially Mars.
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NASA, the U.S. Space Agency, announcing two robotic missions to Venus as part of the Discovery Program.
Recent studies, one suggesting that the planet's surface was habitable for several billion years, and another
suggesting presence of microbes in Venusian skies, have reinvigorated an interest in Venus.



Set to be launched in 2028-2030 time period, the NASA missions will include an orbiter called VERITAS and
an atmospheric probe known as DAVINCI+.

What is DAVINCI+?



Probe DAVINCI+, which stands for Deep Atmosphere Venus Investigation of Noble gases, Chemistry, and
Imaging, will gather more detail on the composition of Venus' atmosphere to learn how it formed and
evolved.



The mission also seeks to determine whether the planet once had an ocean.



A descent sphere will plunge through the dense atmosphere which is laced with sulphuric acid clouds. It
will precisely measure the levels of noble gases and other elements to learn what gave rise to the runaway
greenhouse effect we see today.



DAVINCI+ will also beam back the first high resolution images of the planet's ‘tesserae,’ geological features
roughly comparable with Earth's continents whose existence suggests Venus has plate tectonics.



The results could reshape scientists' understanding of terrestrial planet formation.

What is the objective of VERITAS?



The other mission is called VERITAS, an acronym for Venus Emissivity, Radio Science, InSAR, Topography,
and Spectroscopy.



This will aim to map the Venusian surface from orbit and delve into the planet's geologic history.



Using a form of radar that is used to create three-dimensional constructions, it will chart surface elevations
and confirm whether volcanoes and earthquakes are still happening on the planet.



It will also use infrared scanning to determine rock type, which is largely unknown, and whether active
volcanoes are releasing water vapour into the atmosphere.



While the mission is NASA led, the German Aerospace Center will provide the infrared mapper. The Italian
Space Agency and France's Centre National d'Etudes Spatiales will contribute to the radar and other parts
of the mission.

WHAT are some of the previous missions to Venus?



Russia (former Soviet Union) launched a number of missions to Venus under its Venera program between
1961 and 1984. Its Venus program achieved some of the greatest successes of human space exploration—

56

http://www.gesreporter.com/

© GES Reporter

including the first landing of spacecraft on another planet and the first photos from another world’s
surface.



The first one to launch was Venera 1, which made a flyby in May 1961, however no data returned due to
communication failure. Subsequently, ten probes successfully landed on the surface of the planet,
including the two Vega program and Venera-Halley probes, while thirteen probes successfully entered the
Venusian atmosphere.



Venera 13 survived the intense heat and crushing pressure of Venus’ surface for more than two hours,
while others survived only for a few minutes. Most atmospheric information and surface data from Venus
were collected by the Soviet Union.



NASA's Mariner 2 successfully flew by and scanned the cloud-covered world in 1962. NASA’s last Venus
orbiter was Magellan, which arrived in 1990, and mapped the planet's surface with radar. Since then,
numerous spacecraft from the U.S. (and other space agencies) have flew by Venus as part of their missions
to other destinations. These include Galileo to Jupiter in 1990, Cassini-Huygens to Saturn in 1998/99 and
NASA's MESSENGER mission to Mercury in 2006 and 2007.



European Space Agency’s Venus Express Orbiter entered Venus orbit on April 2006 and the communication
was lost in November 2014. Japan’s Akatsuki space probe tasked to study the atmosphere of Venus
entered Venus orbit in 2015 and is still operational.

About Venus



Venus is the second closest planet to the Sun, orbiting at a distance of about 67 million miles. It falls under
the habitable zone of the Sun.



Venus rotates very slowly on its axis – one day on Venus lasts 243 Earth days. The planet orbits the Sun
faster than Earth, however, so one year on Venus takes only about 225 Earth days, making a Venusian day
longer than its year.



Venus’ thick atmosphere traps heat creating a greenhouse effect. Its surface temperature is hot enough to
melt lead.



Venus rotates backward on its axis. This means the Sun rises in the west and sets in the east, opposite of
what we see on Earth.



The surface of Venus is dominated by volcanic features and has more volcanoes than any other planet in
the Solar System

About Discovery Program



The Discovery Program is a series of Solar System exploration missions funded by the US National
Aeronautics and Space Administration (NASA) through its Planetary Missions Program Office.
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The Discovery Program was founded in 1990 to implement then-NASA Administrator Daniel S. Goldin's
policy of "faster, better, cheaper" planetary science missions.

Do spiders have sticky feet?


Spiders do not have sticky or adhesive pads like frogs and lizards, instead,
they have toe pads covered in tiny, branched hairs.



Called 'setae', these hairs are also found in geckos and certain beetles.
Each hair is just one-hundredth of one millimetre thick.



The feet of wandering spider Cupiennius salei is made up of about 2,400
'setae' and a study found that each hair showed unique adhesive properties.



The research team studied how each hair sticks to rough and smooth
surfaces, including sandpapers, glass, epoxy resin. They also looked at how the
hairs stuck at different contact angles.



The adhesion forces largely differed between the individual hairs, for example, one hair adhered best at a
low angle with the substrate while the other one performed best close to a perpendicular alignment.



This variety helps spiders climb different surfaces.



They found that each hair was different and had previously unrecognised structural arrangements.



Understanding spiders can help develop new and better residue-free artificial adhesives.

Assam temple turtles
Why in News?



A major temple in Assam has signed a memorandum of
understanding with two green NGOs, the Assam State Zoo cum Botanical
Garden and the Kamrup district administration for long-term
conservation of the rare freshwater black softshell turtle (Nilssonia
nigricans).



The temple, revered by both Hindus and Buddhists, is at Hajo, about 30 km northwest of Guwahati.



Until sightings along the Brahmaputra River’s drainage in Assam, the black softshell turtle was thought to
be ‘extinct in the wild’ and confined only to ponds of temples in northeastern India and Bangladesh.

‘Critically endangered’
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The International Union for Conservation of Nature had in 2021 listed the turtle as ‘critically endangered’.
But it does not enjoy legal protection under the Indian Wildlife (Protection) Act of 1972 although it has
traditionally been hunted for its meat and cartilage, traded in regional and international markets.



Various temple ponds in Assam such as that of the Hayagriva Madhava Temple harbour various threatened
species of turtles. Since the turtles are conserved in these ponds only based on religious grounds.

Summer solstice
Why in News?

 The longest day of 2021 for those living north of the
Equator is June 21.

 In technical terms, this day is referred to as the
summer solstice, the longest day of the summer
season. It occurs when the sun is directly over the
Tropic of Cancer, or more specifically right over 23.5
degree north latitude.
Why do we have summer solstice?



Since Earth rotates on its axis, the Northern Hemisphere gets more direct sunlight between March and
September over the course of a day, which also means people living in the Northern Hemisphere
experience summer during this time.



The rest of the year, the Southern Hemisphere gets more sunlight.



During the solstice, the Earth’s axis — around which the planet spins, completing one turn each day — is
tilted in a way that the North Pole is tipped towards the sun and the South Pole is away from it.



This imaginary axis passes right through the middle of the Earth from top to bottom and is always tilted at
23.5 degree with respect to the sun. Therefore, the solstice, as NASA puts it, is that instant in time when
the North Pole points more directly toward the sun that at any other time during the year. Solstice means
“sun stands still” in Latin.



According to NASA, the amount of incoming energy the Earth received from the sun on this day is 30 per
cent higher at the North Pole than at the Equator.



The maximum amount of sunlight received by the Northern Hemisphere during this time is usually on June
20, 21 or 22.



In contrast, the Southern Hemisphere receives most sunlight on December 21, 22 or 23 when the northern
hemisphere has its longest nights– or the winter solstice.
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What is gain-of-function research?


In virology, gain-of-function research involves deliberately altering
an organism in the lab, altering a gene, or introducing a mutation in a
pathogen to study its transmissibility, virulence and immunogenicity.



It is believed that this allows researchers to study potential
therapies, vaccine possibilities and ways to control the disease better in
future.

 Gain-of-function research involves manipulations that make certain pathogenic microbes more deadly or
more transmissible.

 This is done by genetically engineering the virus and by allowing them to grow in different growth mediums,
a technique called as serial passage.

 There is also ‘loss-of-function’ research, which involves inactivating mutations, resulting in a significant loss
of original function, or no function to the pathogen.

 When mutations occur, they alter the structure of the virus that is being studied, resulting in altered
functions

 Some forms of gain-of-function research reportedly carry inherent biosafety and biosecurity risks and are
thus referred to as ‘dual-use research of concern’ (DURC).

 This indicates that while the research may result in benefits for humanity, there is also the potential to cause
harm — accidental or deliberate escape of these altered pathogens from labs may cause even pandemics.

 In India, all activities related to genetically engineered organisms or cells and hazardous microorganisms and
products are regulated as per the “Manufacture, Use, Import, Export and Storage of Hazardous
Microorganisms/Genetically Engineered Organisms or Cells Rules, 1989.

 Last year, the Department of Biotechnology issued guidelines for the establishment of containment facilities,
called ‘Biosafety labs’, at levels two and three.

NASA sends squid from Hawaii into space
Why in News?



The baby Hawaiian bobtail squid were raised at the University of Hawaii’s Kewalo Marine Laboratory and
were blasted into space earlier this month on a SpaceX resupply mission to the International Space Station.



The squid have a symbiotic relationship with natural bacteria that help regulate their bioluminescence.
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When astronauts are in low gravity their body’s relationship with microbes changes.



As astronauts spend more and more time in space, their immune systems become what’s called
dysregulated. It doesn’t function as well.



Their immune systems don’t recognize bacteria as easily. They sometimes get sick.

Great Barrier Reef
Why in News?

 The Great Barrier Reef should be added to a list of “in danger” World
Heritage Sites a UN committee recommended, prompting an angry response
from Australia which said it had been blindsided by the move and blamed
political interference.

 The United Nations Educational, Scientific and Cultural Organisation
committee, which sits under UNESCO, said the world’s biggest coral reef system should be added to the
list due to the impact of climate change.



Australia has for years been battling to keep the Great Barrier Reef, a major tourist attraction that supports
thousands of jobs, off the “in danger” list.



In 2015, UNESCO noted the outlook for the reef was poor but kept the site’s status unchanged. Since then,
scientists say it has suffered three major coral bleaching events due to severe marine heatwaves.

About Great Barrier Reef



The Great Barrier Reef is the world's largest coral reef system.



The reef is located in the Coral Sea, off the coast of Queensland, Australia.



The Great Barrier Reef can be seen from outer space and is the world's biggest single structure made by
living organisms.



This reef structure is composed of and built by billions of tiny organisms, known as coral polyps. It supports
a wide diversity of life and was selected as a World Heritage Site in 1981.
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Bats in Mahabaleshwar cave
Why in News?



A cross-sectional survey by Indian Council of Medical Research- National Institute of Virology to study the
prevalence of Nipah virus (NiV) in bats of India has picked up samples with the presence of antibodies
against the Nipah virus in some bat species from a cave in Mahabaleshwar, Maharashtra.



NiV is on the top-10 priority list pathogens identified by the World Health Organization.



Till date, India has experienced four episodes of NiV outbreaks with
Case fatality rate, CFR ranging from 65% to 100%.



The presence of NiV antibodies were detected in Mynaguri and
Dubri district of Assam and Cooch Behar of West Bengal, both places
situated close to Bangladesh border.



A study in 2018 has identified many South East Asian countries including Indian states as potential hotspots
for the NiV disease.



Pteropus medius bats, which are large fruit-eating bats, are the incriminated reservoir for NiV in India as
both NiV RNA and antibodies were detected in the samples of these bats collected during previous NiV
outbreaks.



The new study has found the virus and antibodies in different species. During March 2020, from a cave in
Mahabaleshwar, two species of bats, Rousettus leschenaultii (medium-sized fruit eating bats) and
Pipistrellus pipistrellus (tiny insectivorous bats), were trapped by researchers using mist nets.



RNA was extracted from samples and Anti-NiV IgG antibodies were detected in a number of the samples.
One bat each from R leschenaultii and P pipistrellus species tested positive for both NiV RNA and anti NiV
IgG antibodies.



This is the first report of possible NiV infection in R leschenaultii bats in India, which was demonstrated by
the presence of both NiV RNA and anti-NiV IgG antibodies in bats.

About Nipah virus



Nipah virus infection in humans causes a range of clinical presentations, from asymptomatic infection
(subclinical) to acute respiratory infection and fatal encephalitis.



The case fatality rate is estimated at 40% to 75%. This rate can vary by outbreak depending on local
capabilities for epidemiological surveillance and clinical management.
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Nipah virus can be transmitted to humans from animals (such as bats or pigs), or contaminated foods and
can also be transmitted directly from human-to-human.



Fruit bats of the Pteropodidae family are the natural host of Nipah virus.



There is no treatment or vaccine available for either people or animals. The primary treatment for humans
is supportive care.

Kangaroo mother care
Why in News?

 Neonatal experts say that is a
myth that Covid positive mothers
should not be kept with their
newborns.

 In fact, it is only breastmilk
that provides the baby with the
required immunity to fight
against Covid-19 as well as other
infections.
What is kangaroo mother care?

 Kangaroo mother care refers
to a special kind of care that is given to the newborns, involving prolonged skin-to-skin contact of the baby
with its parents, especially mother.



Kangaroo mother care is highly recommended for babies who are born preterm (premature) or who are
underweight (weighing less than 2 kilos) at birth.



It primarily includes resting the baby on the mother’s chest to provide warmth and motherly affection
which helps the baby recover.



It also includes the promotion of breastmilk feeding, to provide needed immunity to the child to fight
against infections, including Covid-19, after birth.



The World Health Organization (WHO) recommends kangaroo care for all babies weighing less than 2 kilos.

Solar power and microbes


Combining solar power and microbes could produce 10 times more protein than crops such as soya beans.
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The system would also have very little impact on the environment, in stark contrast to livestock farming
which results in huge amounts of climate-heating gases as well as water pollution.



The concept uses electricity from solar panels and carbon
dioxide from the air to create fuel for microbes, which are grown
in bioreactor vats and then processed into dry protein powders.



The process makes highly efficient use of land, water and
fertiliser and could be deployed anywhere, not just in countries
with strong sunshine or fertile soils.



Food security is a “critical issue” for humanity in coming
decades, with the global population growing, biofuels competing for land with crops, and about 800 million
people already undernourished today.



Furthermore, tackling the climate crisis will be near impossible without slashing emissions from animal and
dairy food production.



Microbes are already used to make many common foods, such as bread, yoghurt, beer and Quorn.



Some researchers said converting consumers to eating microbial protein might be difficult and that such
foods may not be nutritionally complete.



The team focused on soya beans, as these are linked to the destruction of forests and are mostly fed to
animals, but other bacteria produce the main elements of palm oil.



At least a dozen companies are already producing animal feed from microbes but the bacteria are typically
fed either sugars from other crops or methane or methanol from fossil fuels. Solar Foods, based in Finland,
is using electricity to create food for humans.



Researchers found the microbial system used just 1% of the water needed by the crops and a small fraction
of the fertiliser, most of which is wasted when used in fields.



The analysis estimated that the solar-microbial process could produce 15 tonnes of protein from each
hectare (or per 2.5 acres) a year, enough to feed 520 people.



In comparison, a hectare of soya beans could produce 1.1 tonnes of protein, feeding 40 people. Even in
countries with relatively low sunlight levels like the UK, microbial protein production was at least five times
greater from each hectare than plants.



Plants’ ability to photosynthesise is remarkable but, in terms of energy efficiency, staple crops only convert
about 1% of solar energy into edible biomass. This is because plants have evolved to compete and
reproduce as well as just grow, and use less of the solar light spectrum than photovoltaic panels.
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Mystery behind abundance of heavy metals in oldest metal-poor stars
Why in News?



The abundance of heavy metals in oldest metal-poor stars that are born from the ejecta of first stars has
intrigued astronomers for long as already known processes of reaction of chemical elements by nuclear
fusion within stars (nucleosynthesis) could not explain it.



Scientists have now found a clue to this abundance in a nucleosythesis process called the i-process.

About



Metal-poor stars that show enhancement of carbon, technically called Carbon Enhanced Metal Poor
(CEMP) stars which were formed from the ejected material of the first stars that formed after the Big Bang,
carry the chemical imprints of early Galactic chemical evolution.



Probing into the formation of these metal-poor stars that exhibit enhancement in carbon as well as the
specified heavy elements can help trace the origin and evolution of the elements in the Universe.



Scientists earlier found that heavier elements are produced mainly by two processes of nucleosynthesis –
slow and rapid neutron-capture processes called s and r processes respectively.



The s-process elements were thought to be produced in low and intermediate mass stars towards a final
stage of stellar evolution.



The proposed sites of the r- process are exotic events such as supernovae and neutron star mergers.



The CEMP stars showing enhancements of s-process and r-process elements are known as CEMP-s and
CEMP-r stars respectively.



However, there is an another surprising subclass of CEMP stars, known as CEMP-r/s stars which exhibit
enhancement of both s- and r-process elements the production process of which had remained a puzzle.



A group of scientists has achieved a significant advancement in unravelling this puzzle.



They have found that an intermediate process which they called i-process operating at neutron densities
intermediate between those for s-process and r-process is responsible for the peculiar abundance pattern
of CEMP-r/s stars.



They have also put forward a new stellar classification criteria based on the abundances of barium,
lanthanum and europium to distinguish between the CEMP-s and CEMP-r/s stars.



With the help of a large sample of CEMP-s and CEMP-r/s stars from the literature, the team has critically
analysed the different criteria used by various authors for CEMP-s and CEMP-r/s stars.
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They found that none of the existing classification criteria was efficient enough in distinguishing the CEMPs and CEMP-r/s stars and hence put forward new criteria to fill this gap.

First-ever genetically modified rubber
Why in News?



A Rubber Board research farm on the outskirts of Guwahati now sports the world’s first genetically
modified (GM) rubber plant tailored for the climatic conditions in the Northeast.

About



The GM rubber has additional copies of the gene MnSOD, or manganese-containing superoxide dismutase,
inserted in the plant, which is expected to tide over the severe cold conditions during winter — a major
factor affecting the growth of young rubber plants in the region.



The plant was developed at the Kerala-based Rubber Research Institute of India (RRII).



Natural rubber is a native of warm humid Amazon forests and is not naturally suited for the colder
conditions in the Northeast, which is one of the largest producers of rubber in India.

Hearing beyond the normal range
Why in News?

 Human beings observe what and where something is happening
around them using their sense of hearing. Humans, however, have a
limited range of hearing and can perceive only certain sound
frequencies – generally stated to lie between 20 Hz and 20,000 Hz.

 A new audio technique, developed by researchers will now allow
people to hear ultrasonic sources that generate sounds of frequencies over 20,000 Hz.



The technique would also allow for perception of the direction from which the sound is coming.

Listening to bats



Bats in their natural habitats were employed as the source of ultrasonic sound in this study. Using their
technique, the researchers were able to hear the direction of arrival of bat sounds, effectively allowing
them to track the bats in flight as well as hear them.

Detect pipe leaks
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Minor pipe leaks and sometimes even damaged electrical equipment produce ultrasonic sounds that we
can’t hear with our ears. Their device would enable quickly detecting the location of such faulty equipment,
saving valuable time.

Foam’s behaviour


Now, chemical engineers have identified the life cycle of foam.



The molecules of soap and detergent get accumulated in water to form micelles.



The team noted that foam films have an ever-changing topography and the arrangement of micelles is
governed by ionic interactions.



This knowledge and understanding could aid in the development of new products — from food and
personal care to pharmaceuticals.

Safe surgery


Researchers from Los Alamos National Laboratory and Purdue University have developed a new bio-ink for
biosensors that could simplify surgery.



These new biosensors allow medical practitioners to record and image tissues and help in identifying
critical regions during surgery.



The bio-inks are made of polymers which can also allow in 3D printing of stem cells.



The team notes that the ink used in the biosensors is biocompatible and provides a user-friendly design.

How sour it is?


How do our taste buds identify the sourness of a food?



Though we easily identify the sweet taste of any food, it is not the same in the case of sour foods.



However, many animals are able to distinguish the sourness of foods.



Researchers using the fruit fly as their research model found that the insect while tasting acidic foods
activates a neuron that decides whether to intake or refuse the food.

Health problems in rural South Africa


A study conducted in rural KwaZulu-Natal, a province in South Africa showed a high burden of undiagnosed
diseases in the region.
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The 18-month study, found that tuberculosis, diabetes, and hypertension were prevalent among both
genders.



Also, four out of five women above 30 years were suffering from a chronic health condition.



Findings suggest that the massive efforts of the past 15 years to test and treat for HIV have done very well
for that one disease…But in that process, may have neglected some of the other important diseases that
are highly prevalent.

Protein filaments


The cellular skeleton in our body consists of various protein filaments.



The protein filaments further consist of intermediate filaments and microtubules.



The intermediate filaments get added to the microtubules and prevent the latter’s change in shape which
ultimately helps to maintain the shape of our cells, notes a new study.

UN climate report
Why in News?



Hunger, drought and disease will afflict tens of millions more people within decades, according to a draft
UN assessment that lays bare the dire human health consequences of a warming planet.



After a pandemic year, a forthcoming report by the Intergovernmental Panel on Climate Change (IPCC),
offers a distressing vision of the decades to come: malnutrition, water insecurity, pestilence.



Policy choices made now, like promoting plant-based diets, can limit these health consequences — but
many are simply unavoidable in the short term.



It warns of the cascading impacts that simultaneous crop failures, falling nutritional value of basic foods,
and soaring inflation are likely to have on the world's most vulnerable people.



Depending on how well humans get a handle on carbon emissions and rising temperatures, a child born
today could be confronted with multiple climate-related health threats before turning 30.



It projects disruptions to the water cycle that will see rain-fed staple crops decline across sub-Saharan
Africa. Up to 40% of rice-producing regions in India could become less suitable for farming the grain.



Global maize production has already declined 4% since 1981 due to climate change, and human-induced
warming in West Africa has reduced millet and sorghum yields by up to 20 and 15% respectively.

Emerging hotspots
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Even as rising temperatures affect the availability of key crops, nutritional value is declining.



The protein content of rice, wheat, barley and potatoes, for example, is expected to fall by between six
and 14%, putting close to 150 million more people at risk of protein deficiency.



Essential micronutrients — already lacking in many diets in poorer nations — are also set to decline as
temperatures rise.



Extreme weather events made more frequent by rising temperatures will see "multi-breadbasket failures"
hit food production ever more regularly.



As climate change reduces yields, and demand for biofuel crops and CO2-absorbing forests grows, food
prices are projected to rise as much as a third at 2050, bringing an additional 183 million people in lowincome households to the edge of chronic hunger.



Across Asia and Africa, 10 million more children than now will suffer from malnutrition and stunting by
mid-century, saddling a new generation with life-long health problems — despite greater socioeconomic
development.



As with most climate impacts, the effects on human health will not be felt equally: the draft suggests that
80% of the population at risk of hunger live in Africa and Southeast Asia.

Water crisis looming



Just over half the world's population is already water insecure, and climate impacts will undoubtedly make
that worse.



Research looking at water supply, agriculture and rising sea levels shows that between 30 million and 140
million people will likely be internally displaced in Africa, Southeast Asia and Latin America by 2050.



Up to three quarters of heavily tapped groundwater supply — the main source of potable water for 2.5
billion people — could also be disrupted by mid-century.



The rapid melting of mountain glaciers has already "strongly affected the water cycle", an essential source
for two billion people that could "create or exacerbate tensions over water resources".

'Fault lines'



As the warming planet expands habitable zones for mosquitoes and other disease-carrying species, the
draft warns that half the world's population could be exposed to vector-borne pathogens such as dengue,
yellow fever and Zika virus by mid-century.
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Risks posed by malaria and Lyme disease are set to rise, and child deaths from diarrhoea are on track to
increase until at least mid-century, despite greater socioeconomic development in high-incidence
countries.



Diseases associated with poor air quality and exposure to ozone, such as lung and heart conditions, will
"rise substantially".

Chandrayaan
Why in News?

 An instrument on board India’s Chandrayaan-2 mission has provided
outstanding science results on the solar corona and heliophysics.

 Though we have a fairly good understanding of the origin of energy and
other various aspects of the Sun, several potentially life-changing phenomena
still remain a mystery.



Some of these mysteries are related to the hot outer atmosphere of the Sun, known as corona, which emits
profusely in ultra-violet and X-ray wavelengths of the electromagnetic spectrum.



It is known that the corona consists of ionised gas at temperatures exceeding one million Kelvin, which is
much higher than photospheric temperature of 6000K, the visible surface temperature of the Sun.



However, this observation is against the natural expectation that the temperatures should reduce as we
go away from the source of energy, and this is known as the ‘coronal heating problem.’



From observations, such as the presence of even hotter corona, called active regions above the Sunsp ots
(dark patches seen in visible images of the Sun) where the magnetic fields are known to be stronger, it is
suggested that the magnetic fields have an important role in the coronal heating.



While there are different theories regarding the actual mechanism, one of these relies on the occurrence
of a large number of small solar flares called nanoflares.



Another puzzling observation about the corona is that certain elements are found to have abundances
three to four times higher in active regions than in the photosphere.



This happens for elements which are easier to ionise, or require lesser energy to ionise. In more technical
terms, these elements have their First Ionisation Potential (FIP) lower than 10 eV, and hence this
phenomenon is generally termed as FIP bias.



The exact reason behind the FIP bias and its origin remains an open question.
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A team of scientists used observations of the Sun in soft X-rays with Solar X-ray Monitor (XSM) on board
ISRO’s Chandrayaan-2 mission during the deepest solar minimum of the past hundred years to learn
exciting details about the solar corona.



For the first time, absolute abundances of elemental Mg, Al, Si in the quiet solar corona are derived.



The team discovered and characterised around 100 sub-A class microflares in the quiet corona providing
new insight into coronal heating puzzle.



The XSM, provides measurement of soft X-ray (1- 15 keV) spectrum of the Sun.



The XSM also supports the quantitative measurements of elemental abundances of the lunar surface using
the companion payload CLASS (Chandrayaan-2 Large Area Soft X-ray Spectrometer) developed by URSC (U
R Rao Satellite Centre), an ISRO centre, which measures the X-ray fluorescence spectrum from the lunar
surface.



At present, XSM is the only instrument that provides soft X-ray spectral measurements of the Sun, i.e.,
measures the intensity of X-ray in different energies over the 1 to 15 keV.



A remarkable and surprising observation is the detection of a large number (98) of extremely small flares
in the quiet corona.



These flares are so small that their intensity is well below the standard scale to classify solar flares (i.e. A,
B, C, M, and X class flares, where each class is 10 times more intense than previous), and hence these are
termed as sub-A class microflares.



Using the X-ray spectra of these microflares obtained with the XSM and contemporary images in Extreme
Ultra-violet obtained with the Atmospheric Imaging Assembly (AIA) of NASA’s Solar Dynamics Observatory
(SDO), the energy content of these flares could be estimated.



Analysis of the XSM spectra of the quiet Sun, excluding the microflares, provided the measurement of
abundances of various elements.



The abundances of the low FIP elements Mg, Al, and Si were estimated and found to be lower than the
abundances seen in active region corona but higher than that in the photosphere.



This is the first report of measurement of abundances as well as reduced FIP bias in the quiet Sun.

The First Ionization Potential Effect



The first ionization potential (FIP) effect is the by now wellknown abundance anomaly in the solar corona
and slow-speed solar wind, whereby elements such as Fe, Si, and Mg with FIPs less than about 10 eV—i.e.,
those elements that are predominantly ionized in the solar chromosphere—are enhanced in abundance in
the solar corona with respect to solar photospheric values by a factor of about 3.
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High-FIP elements are generally unchanged, although He and Ne can also show abundance depletions.

Metal-air battery
Why in News?

 A new non-precious metal-based bi-functional
electrocatalyst (capable of catalyzing two different
types of reactions) can decrease cost and increase the
efficiency of metal air batteries.

 With the rise in demand for different energy
sources, worldwide efforts are being made to develop
different kinds of energy devices, such as lithium-ion
batteries, lead-acid batteries, redox flow batteries, lithium-air batteries, zinc-air batteries, etc. sodium-ion
batteries, fuel cells, and super capacitors.



Among them, Zn-air batteries have drawn significant attention due to their low cost and high energy
density.



They are compact power sources for portable electronics and electric vehicles and energy storage devices
to manage energy flow among renewable energy generators, such as wind turbines, photovoltaic panels,
electric grids, and end-users.



However, a major challenge for such batteries is catalyst development.



A bi-functional catalyst works for oxygen reduction while discharging the battery and the same catalyst
helps in oxygen evolution reaction during the charging cycle.



Most of the conventional catalysts available consist of noble metals in their composition, making the
batteries costly.



International Advanced Research Centre for Powder Metallurgy and New Materials (ARCI), has developed
the cost-effective electrocatalyst by anchoring transition metal ions into the sulfur-doped carbon
framework via carbonization of a polymer called sPEEK (sulphonated polyether ether ketone).



This catalyst synthesis method can also be used to recycle used ionomers (polymer composed of both
neutral repeating units and ionized units).



The scientists have used an ion-exchange strategy that positions the metal ions in the carbon framework
homogeneously, limits the particle size and offers control on composition and size at a very low loading of
transition metal.
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Cost-effectiveness is thus achieved by low loading of transition metal, high activity, and high cycling
stability compared to many of the catalysts earlier reported in the literature.



The catalyst also leads to reduced voltage polarization, enabling higher energy efficiency and a stable
charge-discharge characteristic.



The results obtained were comparable to that of conventionally used noble metal-based catalysts with
metal loading of 20% or higher.

Russia and China team up to build a moon base


Russia and China have presented a plan to build the joint
International Lunar Research Station (ILRS).



The proposed lunar base is intended to be ready for crewed visits
by 2036 and is unrelated to the American-led Artemis programme, which
has pledged to land “the first woman and person of color” on the moon by
2024.



Like Artemis, the ILRS is open to collaborating with other countries.



The development of ILRS is split into three phases.



Reconnaissance is taking place now with missions such as Chang’e-5, which returned lunar rock samples
to the Earth on 16 December 2020, and future Chinese and Russian missions.



One or more sites will be chosen in the coming years and then the construction phase will begin. This will
last almost a decade, with cargo and equipment being transported to the lunar surface via uncrewed ships.



Finally, in 2036, human visitors will arrive to begin scientific work and further building of the base.

What is the Artemis program?



With the Artemis program, NASA wishes to demonstrate new technologies, capabilities and business
approaches that will ultimately be needed for the future exploration of Mars.



The program is divided into three parts, the first called Artemis I involves an uncrewed flight to test the
SLS and Orion spacecraft.



Artemis II will be the first crewed flight test and is targetted for 2023.



Artemis III will land astronauts on the Moon’s South Pole in 2024.
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Homo Longi
Why in News?



Scientists announced that a skull discovered in northeast China
represents a newly discovered human species they have named Homo
longi, or “Dragon Man” — and they say the lineage should replace
Neanderthals as our closest relatives.



The Harbin cranium was discovered in the 1930s in the city of the same name in Heilongjiang Province, but
was reportedly hidden in a well for 85 years to protect it from the Japanese Army.



The skull dates back at least 146,000 years, placing it in the Middle Pleistocene.



It could hold a brain comparable in size to that of modern humans but with larger eye sockets, thick brow
ridges, a wide mouth and oversized teeth.



The name is derived from Long Jiang, which literally means “Dragon River”.



The team believe the cranium belonged to a male, around 50 years old, living in a forested floodplain. This
population would have been hunter-gatherers, living off the land.



Given the location where the skull was found as well as the large-sized man it implies, the team believe H.
longi may have been well adapted for harsh environments and would have been able to disperse
throughout Asia.

Ambergris
Why in News?

 In the past few weeks there have been two cases where the Mumbai Police
has arrested five persons trying to sell Ambergris or whale vomit.
What is Ambergris?

 Ambergris, French for grey amber, is generally referred to as whale vomit.


A sperm whale eats several thousand squid beaks a day.



Occasionally, a beak makes it way to the whale’s stomach and into its looping convoluted intestines where
it becomes ambergris through a complex process, and may ultimately be excreted by the whale.



It is a solid waxy substance that floats around the surface of the water body and at times settles on the
coast.
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Is it Ambergris valuable?



This excretion is so valuable it is referred to as floating gold. As per the latest estimates given by Mumbai
Police, 1 kg of ambergris is worth Rs 1 crore in the international market.



The reason for its high cost is its use in the perfume market, especially to create fragrances like musk. It is
believed to be in high demand in countries like Dubai that have a large perfume market. Ancient Egyptians
used it as incense. It is also believed to be used in some traditional medicines.

Why are the laws on Ambergris?



Due to its high value, Ambergris has been a target for smugglers especially in coastal areas.



Since the sperm whale is a protected species, hunting of the whale is not allowed.



However, smugglers are known to have illegally targeted the fish in order to obtain the valuable Ambergris
from its stomach.



Ambergris is produced only by an estimated one per cent of sperm whales.

Cost-effective, bio-compatible nanogenerators
Why in News?



Scientists have fabricated a simple, cost-effective, bio-compatible, transparent nanogenerator that can
generate electricity from vibrations all around for use in optoelectronics, self-powered devices, and other
biomedical applications.

Necessity?



Searching for renewable energy resources with reduced carbon emissions is one of the most urgent
challenges due to the increasing threat of global warming and energy crisis.



Some of the unconventional methods to generate electricity include piezoelectric, thermoelectric, and
electrostatic techniques used in devices like touch screens, electronic displays, and so forth.

How it works?



The triboelectric nanogenerators (TENG) make use of mechanical energy in the form of vibrations present
everywhere in different forms to generate electricity.



The energy harvesting TENG works on the principle of creation of electrostatic charges via instantaneous
physical contact of two dissimilar materials followed by generation of potential difference when a
mismatch is introduced between the two contacted surfaces through a mechanical force.
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This mechanism drives the electrons to move back and forth between the conducting films coated on the
back of the tribo layers.



The method employed till date to design TENG use expensive fabrication methods like photolithography
or reactive ion etching, and additional process like electrode preparation and so on.



Researchers have designed a transparent TENG, using thermoplastic polyurethanes (TPU) either in the
form of electrospun nanofibers or as a flat film using the simpler Doctor’s blade technique, along with
Polyethylene terephthalate (PET) as tribo layers.



TPU nanofibers are obtained from the electrospinning (ES) technique.



The Doctor’s blade technique, a routine procedure adapted in a variety of situations, squeezes the material
through a blade and the substrate yielding a uniform thin layer.



The easy availability of the active material and the simplicity of the fabrication process make it costeffective over currently available fabrication techniques.



The resulting device is also highly efficient, robust, and gives reproducible output over long hours of
operation.

Do insects migrate? Which insect has the longest migration route?
 Many dragonflies, beetles, butterflies, locusts and moths are known to
migrate during the breeding season and the distance travelled varies with
species. Most insects travel in large groups and scientists have been studying
these movements for several years.

 A recent study noted that the painted lady butterfly (Vanessa cardui) can
make 12,000 to 14,000 kilometre round trips.



This is the longest annual insect migration circuit so far known.



Found in sub-Saharan Africa, the butterfly is able to travel to Europe, crossing the Sahara Desert when
weather conditions are favourable.



The caterpillars thrive in wetter winter conditions of sub-Saharan Africa and the adults migrate to North
Africa during wet spring. They then cross the Mediterranean Sea to reach Europe.



Favourable tailwinds between Africa and Western Europe help these insects in transcontinental travel.



They fly about one to three kilometres above sea level with a maximum speed of around 6 metres per
second.
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The researchers studied a similar butterfly species and calculated that the painted lady may have enough
body fat to sustain 40 hours of non-stop flying.

U.S. readying new rules for the tech giants
Why in News?



Recently, the U.S. House of Representatives Judiciary
Committee voted to advance six Bills outlawing business practices
that sit at the core of tech companies such as Google, Facebook,
Amazon and Apple.



These Bills constitute the biggest action to come out of the
anti-trust scrutiny these companies have been facing in the U.S. over the last few years.



While many nations have taken legal or legislative routes to limit the influence of the Big Four, this is the
first major move on their home turf.

What is anti-trust?



Anti-trust is an American term for laws meant to prevent unfair business practices such as monopolisation,
which leads to fewer choices for consumers and higher prices.



A prime example of anti-trust law in action is when Microsoft was sued in 1998 for giving away the Internet
Explorer web browser for free with its Windows operating system, which led to the collapse of browser maker Netscape.



Microsoft was found guilty of using its market dominance in operating systems to build a monopoly in
browsers and was forced to open up Windows to other developers.



The major anti-trust laws in the U.S. are the Sherman Act of 1890 and the Clayton Act of 1914, with the
Federal Trade Commission charged with upholding them.



A report submitted recently stated that since rise in consumer prices is the currently accepted indicator
of unfair practices, it is difficult to gauge the actions of companies like Google and Facebook that make
money off advertising and give many products away for free.



The new package of six Bills that is now in Congress is an attempt to add more teeth to anti-trust
proceedings against new-age tech firms.

What’s in the Bills?
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The Platform Competition and Opportunity Act would prevent big tech companies from nipping
competition in the bud by buying up smaller rivals, like what Facebook had done by buying up Instagram
for $1 billion.



The Ending Platform Monopolies Act would prevent companies from becoming players on their own
platforms, like how Amazon sells its own brands, competing with smaller retailers that use its e-commerce
platform; Apple’s chokehold over developers on App Store is another example.



The Augmenting Compatibility and Competition by Enabling Service Switching (ACCESS) Act promotes
interoperability, forcing platforms to let users take data such as contacts lists and profile information with
them while migrating to other platforms.



The Merger Filing Fee Modernization Act increases the government fee on large corporate mergers to help
fund anti-trust law enforcement.



The American Innovation and Choice Online Act would prevent companies from giving preferences to their
own products in the marketplaces they run, such as Google search results prioritising YouTube videos or
Amazon highlighting its own brands.



The State Antitrust Enforcement Venue Act would prevent companies from shifting anti-trust cases to
courts that could be favourable to them.

How will the move impact India?



Any behavioural change that these companies may be forced to adopt in the U.S, which is their largest
market, would likely be adopted in all their global markets as well.



India already has versions of some of these laws, such as the one that prevents Amazon from selling brands
that it owns on its platform.



If implemented globally, a level playing field for brand visibility on Google and Amazon will benefit retailers
in India.

Meteorite provides clues to Earth's mantle


On November 13, 2015, a meteorite fell near the town of Kamargaon in Assam,
India. It weighed a little over 12 kg and scientists decoded its mineral composition and
classified it as a chondrite, a variety of stony meteorite.



A new study has now shown that by studying this meteorite and its minerals we
may find new clues about the Earth’s lower mantle.



The Earth has different layers - the upper, very thin crust, followed by the intermediate silicate mantle
which starts from 30 km to 2,900 km depth, and then the centre iron-nickel alloy core.
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The mantle faces high temperature and pressure.



So by studying these meteorites which may have experienced similar high pressure and temperature
conditions, can understand the inaccessible mantle layer in detail.



Previous studies had noted that the Kamargaon meteorite contains minerals such as olivine, pyroxene,
plagioclase and chromite.



Olivine is also found in Earth's upper mantle. It is known to break down into bridgmanite and
magnesiowustite in Earth’s lower mantle conditions.



This breaking down is an important reaction that controls the physical and chemical properties of the
Earth's interior.



This meteorite originated from the asteroid belt, between Mars and Jupiter, and was somehow sucked by
Earth’s gravity.



By studying different meteorites, we can understand in detail about their parent body and in the process
understand our own planet and its formation.

Why only some bacteria develop multi-drug resistance


It is not clear why some bacteria evolve multi-drug resistance while others do not. New research from the
Population Biology Lab at IISER Pune could hold a key to this and a similar class of puzzles.



Multi-drug resistance is a menace in public health, however it is a fascinating problem to an evolutionary
biologist who sees it from this angle: possessing multi-drug resistance implies that the bacteria is adept at
handling multiple antibiotics simultaneously.



This would increase its fitness appreciably. Given that antibiotics exert a very strong selection pressure, it
would appear that every bacteria in nature can become multi-drug resistant, which is not the case.



When bacteria become fit in one environment, they either lose fitness or fail to increase fitness in other
environments.



Study is showing that when the environment is fluctuating, large (but not small) populations can by-pass
this effect.



Small populations acquire a certain set of mutations which allow them to survive in one environment while
paying a cost in others.



Large populations also develop these mutations but, in addition, have certain compensatory mutations
that together give them fitness to survive in different environments.
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Thus, population size determines the kind of mutations available to the bacteria, which in turn, leads to
the type of fitness costs they evolve.



The larger populations contained greater number of mutations.



The smaller populations only had mutations related to metabolism of one kind of carbon source whereas
the larger populations had known mutations for metabolism of multiple types of carbon sources.

New Zealand to ban most single-use plastics by 2025


Currently one of the top 10 per-capita producers of landfill waste in the
world, New Zealand has announced it will ban a swathe of single-use plastics,
including cotton buds, bags, cutlery, plates and bowls, straws and fruit labels.



Every day, New Zealanders throw away an estimated 159g of plastic waste
per person, making some of the highest waste generators in the world.



New Zealand had already banned most single-use plastic bags in 2019, but the changes will include
packaging for produce, as well as a range of other items.



These steps follow similar bans overseas: outlawing plastic bags is now common around the world, and
the UK introduced a ban on plastic straws, stirrers and cotton buds in 2020.



The EU has voted for a similar ban to be introduced this year.

Electrically configured nanochannels
Why in News?

 Scientists

have developed electrically configured
nanochannels that can eliminate unwanted energy waste
and promise wave-based computing. This can revolutionize
on-chip data communication and processing in future.
Conventional electronics

 It is composed of logic circuits having a large number of
transistors interconnected by metallic wires.



The data carried by electric charges suffer undesirable heating limiting its integration density.

Spintronics
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Spintronics, also known as spin electronics, or the study of the intrinsic spin of the electron and its
associated magnetic moment, in addition to its fundamental electronic charge, in solid-state devices offer
to harness electron spins.



Their collective precession can carry information encoded in its amplitude, phase, wavelength, and
frequency without any physical motion of particles, eliminating unwanted energy waste and promising
wave-based computing.



To this end, Professor Anjan Barman and coworkers from the S. N. Bose National Centre for Basic Sciences
have developed electrically reconfigured parallel nanochannels that tune the behaviour of spin waves in
nano-structure elements.



They have done this by periodically tailoring the property that confers a preferred direction on the spin of
a system, also called anisotropy using the electric field --- technically called the principles of voltagecontrolled magnetic anisotropy.



In the recent research, spin-waves were efficiently transferred through these nanochannels, and this could
be switched ‘ON’ and ‘OFF’ and its magnitude altered by a meagre voltage of few volts.



The team believes that in future, these nanochannels can be engineered further to transfer specific bands
of frequencies through designed parallel channels towards development of on-chip multiplexing devices.

Amazon hydropower plant
Why in News?



Developers have built hundreds of hydroelectric plants in the Amazon
basin to take advantage of the allegedly "green" energy generated by its
complex of rivers.



But climate researchers now know hydropower is not as good for the

environment as once assumed.



Though no fossil fuels are burned, the reservoirs release millions of tons of methane and carbon dioxide
as vegetation decays underwater.

Problem



So called run-of-river (ROR) dams like Belo Monte along the Xingu River, which have smaller reservoirs and
channels allowing reduced river flow, were meant to address the problem, but a study found that has not
been the case.
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Team studied methane and carbon dioxide emissions during Belo Monte's first two years of operation and
compared the results to levels prior to the reservoirs being filled, finding a threefold increase in greenhouse
gas emissions.



A 2019 study by the Environmental Defense Fund found that some of the world's hydropower plants are
carbon sinks — meaning they take in more carbon through photosynthesis by organisms living in the water
than they emit through decomposition — while others are net emitters.

Economical method to extract hydrogen from water
 Hydrogen gas is an environment-friendly fuel — it produces water
on combustion in the presence of oxygen. For the same weight,
hydrogen can provide nearly three times higher energy than gasoline.

 The quantity of hydrogen available from the Earth’s atmosphere,
however, is tiny. The more widely available compound, water, might
be a source of producing hydrogen.



But the chemical reaction requiring the production of hydrogen from water requires an external source of
energy.



The aim of making hydrogen an alternative source of fuel requires minimising the energy input in producing
it while maximising the amount of energy extracted from combusting hydrogen.



Researchers from the Indian Institute of Technology Bombay (IIT Bombay), in a recent study, used a new
catalyst for extracting hydrogen from water.



Researchers have demonstrated how a magnetised catalyst can speed up hydrogen production while
bringing down the energy cost.



To extract hydrogen from water, researchers insert two electrodes across the water and pass current,
which can separate the hydrogen from water.



The process called electrolysis of water. Earlier studies have shown that metals like platinum, rhodium,
and iridium speed up electrolysis.



Although these metals work well, industrial systems don’t prefer them because they are expensive.



The study used a compound consisting of cobalt and oxygen to achieve the same goal at a much lower
cost.



To achieve an increased energy efficiency, the researchers turned to less costly metal cobalt, already
known for speeding up electrolysis.
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They decorated carbon nanoflorets, nanocarbon structures arranged like a marigold flower with cobalt
oxide particles and placed these nanoflorets in the water.



An electric field applied through the cobalt oxide to water molecules resulted in the electrolysis of water.



Although cobalt oxide is a well-known electrochemical catalyst, it requires a high amount of energy and
produces hydrogen at a low speed.



The researchers did not rely on the electric field alone to increase the speed of electrolysis. Magnetic fields,
which are related to electric fields, can play a crucial role in these reactions.



The researchers showed that if they introduced a small fridge magnet near their setup, the reaction speed
increased about three times.



Even after removing the external magnet, the reaction still took place about three times faster than in the
absence of the magnetic field.



A one-time exposure of the magnetic field is enough to achieve a high speed of hydrogen production for
over 45 minutes.

Association of cloud bursts with forest fires
Why in News?



A recent study has found a connection between the formation of the tiny
particles, the size of a cloud droplet on which water vapor condenses leading
to the formation of clouds and forest fires.



The quantity of such particles called the cloud condensation nuclei (CCNs)
were found to have peaks associated with forest fire events.



Scientists measured the activation of cloud condensation nuclei and studied its impact on high altitude
cloud formation and complexity of local weather phenomenon under the influence of different weather
condition in the ecologically sensitive regions of Central Himalayas for the first time.



Cloud condensation nuclei (CCN), which can activate and grow into fog or cloud droplets in the presence
of supersaturation (SS) was measured by a droplet measurement technology’s (DMT).



This first-time study showed that the highest concentration of CCN was found to be associated with
excessive fire forest activities of the Indian subcontinent.



There were other peaks also associated with a variety of events, such as long-range transportation and
local residential emission.
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This research will be helpful in source allocation of pollutants reaching the high-altitude regions of Garhwal
Himalaya.



Also, it will provide the better understanding for the cloud formation mechanism and weather extremities
over this region.

Advance deep tech-based research in India
Why in News?



The Indian research community will soon be able to pursue industry-relevant research opportunities in the
areas of deep technologies that are novel, transformative, and can have a ground-breaking impact on a
national scale.



The opportunities will be offered by the first-of-its-kind research initiative called ‘Fund for Industrial
Research Engagement (FIRE)’ launched by the Science and Engineering Research Board (SERB) in
collaboration with Intel India.



It will increase research opportunities in the space of Artificial Intelligence (AI)/Machine Learning (ML),
platform systems, circuits & architecture, Internet of Things (IoT), materials & devices, security, and so on
from edge to cloud.

SERB-FIRE



SERB-FIRE is a novel initiative to bring together industry and academia on a common platform to exchange
ground-breaking ideas and co-promote innovative research.



The FIRE program is a joint government and industry initiative with a co-funding mechanism to promote
innovative technology solutions and strengthen academic research through collaboration with key
research and development (R&D) organizations in India.



Having been conceived in collaboration with Intel India, it is also being extended to other industry
members, which would increase its impact and reach.



The program intends to select highly impactful research projects in every cycle (typically once or twice a
year), which have breakthrough potential at a national or global level. It will support the best researchers
in academia with funding, mentoring, and industry connect.



As the next step, the FIRE program will share a Request for Proposal (RFP) and invite the Indian research
community to submit research proposals.

84

http://www.gesreporter.com/

© GES Reporter

China certified malaria-free
Why in News?

 China was certified as malaria-free by the World Health
Organisation, following a 70-year effort to eradicate the mosquitoborne disease.

 The country reported 30 million cases of the infectious disease
annually in the 1940s but has now gone four consecutive years without an indigenous case.



Countries that have achieved at least three consecutive years of zero indigenous cases can apply for WHO
certification of their malaria-free status.



They must present rigorous evidence — and demonstrate the capacity to prevent transmission reemerging.



China becomes the 40th territory certified malaria-free by the Geneva-based WHO.



The last countries to gain the status were El Salvador (2021), Algeria and Argentina (2019), and Paraguay
and Uzbekistan (2018).



There is a separate list of 61 countries where malaria never existed, or disappeared without specific
measures.

Global progress plateauing



China is the first country in the WHO’s Western Pacific region to be awarded a malaria-free certification in
more than three decades.



The only others with certified status are Australia (1981), Singapore (1982) and Brunei (1987).



The WHO’s World Malaria Report 2020 said global progress against the disease was plateauing, particularly
in African countries bearing the brunt of cases and deaths.



Over 90% of malaria deaths occur in Africa, the majority — more than 265,000 — in young children.



China’s pioneering malaria battle



In the 1950s, Beijing started working out where malaria was spreading and began to combat it with
preventative anti-malarial medicines.



In 1967, China launched a scientific programme to find new malaria treatments, which led to the discovery
in the 1970s of artemisinin — the core compound of artemisinin-based combination therapies (ACTs),
which are the most effective antimalarial drugs available.
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In the 1980s, China was among the first countries to extensively test the use of insecticide-treated nets to
prevent malaria.

About Malaria



Malaria is a mosquito-borne infectious disease that affects humans and other animals.



Malaria causes symptoms that typically include fever, tiredness, vomiting, and headaches.



Malaria is caused by single-celled microorganisms of the Plasmodium group.



The disease is most commonly spread by an infected female Anopheles mosquito.



The mosquito bite introduces the parasites from the mosquito's saliva into a person's blood.



The parasites travel to the liver where they mature and reproduce.



Five species of Plasmodium can infect and be spread by humans.



Most deaths are caused by P. falciparum, whereas P. vivax, P. ovale, and P. malariae generally cause a
milder form of malaria.



The species P. knowlesi rarely causes disease in humans.
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