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The Tragic Tale of the
'Other Anarkali'

STIYR ¢ DICT o SIBR o IETUYR o AT ¢ AR o fRUSHRIT o TS

VA
Rashtradoot

Behind the facade of "happily married" girl, Shehnaz hid the emaotional
trauma and physical abuse at the hands of her abusive husband.
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How asteroids
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#HELIOTROPISM

How Sunflowers
Follow The Sun

Sunflowers swing their heads by growing a
little more on the east side of the stem—
pushing the head west—during the day and
a little more on the west side at night, so the
head swings back toward the east.

unflowers use a dif-
ferent mechanism
to “see” and follow
the sun as it crosses
the sky than previ-
ously thought,
report researchers.

“This was a total surprise
for us,” says Stacey Harmer,
professor of plant biology at
the University of California,
Davis and senior author of
the paper in PLOS Biology.

Most plants show pho-
totropism—the ability to grow
toward a light source. Plant
scientists had assumed that
sunflowers’ heliotropism, the
ability to follow the sun,
would be based on the same
basic mechanism, which is
governed by a molecule called
phototropin and responds to
light at the blue end of the
spectrum.

Sunflowers swing their
heads by growing a little more
on the east side of the stem—
pushing the head west—dur-
ing the day and a little more
on the west side at night, so
the head swings back toward
the east. Harmer’s lab at the
UC Davis College of
Biological Sciences has previ-
ously shown how sunflowers
use their internal circadian
clock to anticipate the sun-
rise, and to coordinate the
opening of florets with the
appearance of pollinating
insects in the morning.

In the new study, graduate
student Christopher Brooks,
postdoctoral researcher
HagatopAtamian and Harmer
looked at which genes were
switched on (transcribed) in
sunflowers grown indoors in
laboratory growth chambers,
and in sunflowers growing in
sunlight outdoors.

Indoors, sunflowers grew
straight toward the light, acti-
vating genes associated with
phototropin. But the plants
grown outdoors, swinging

their heads with the sun,
showed a completely different
pattern of gene expression.
There was no apparent differ-

ence in phototropin between
one side of the stem and
another. The researchers have
not yet identified the genes
involved in heliotropism.

“We seem to have ruled
out the phototropin pathway;,
but we did not find a clear
smoking gun,” Harmer says.
Blocking blue, ultraviolet,
red, or far-red light with
shade boxes had no effect on
the heliotropism response.
This shows that there are like-
ly multiple pathways,
responding to different wave-
lengths of light, to achieve the
same goal. Upcoming work
will look at protein regulation
in the plants.

Sunflowers are quick
learners. When plants grown
in the lab were moved out-
doors, they started tracking
the sun on the first day,
Harmer says. That behavior
was accompanied by a burst
of gene expression on the
shaded side of the plant that
did not recur on subsequent
days. That suggests some
kind of “rewiring” is going
on, she says.

Apart from revealing pre-
viously unknown pathways
for light-sensing and growth
in plants, the discovery has
broad relevance, Harmer
says. “Things that you define
in a controlled environment
like a growth chamber may
not work out in the real
world,” she says. Atamian is
now an assistant professor at
Chapman University.

More than 200 photos of Shehnaz were taken on the movie set, including the ones with the iconic feather grazing her face.

K Asif was so enamoured by the beauty of Shehnaz that he arranged a photo
session with her at a studio in Bombay where more than 200 photos were
clicked including ones with the iconic feather grazing her face, which was later
pictured on Madhubala in the film that set a million imaginations on fire.

The Tragic Tale of the
'‘Other Anarkalr’

t is said that in 1944
K Asif had decided
to make Mughal-e-
Azam after reading a
play set during the
reign of Emperor
AKkbar. The
announcement of
Dilip Kumar and
Madhubala as the
lead in Mughal-e-
Azam made sensational news in
the early 1950s because their love
affair was an open secret. In fact,
K. Asif (the film’s director) was
ecstatic with the wide publicity
and trade enquiries he got
because of this.

In a career spanning 22 years,
Madhubala had acted in around 74
films of different genres. But she
is still remembered and will be
remembered forever for the role of
the doomed courtesan Anarkali in
director K Asif's epic Mughale-
Azam.

-
2

b o
D|I|p Kumar and Madhubala in Mugha\ i-Azam.

The film historians say
Madhubala's legendary beauty,
her coquettish charm and
restrained acting has made
Anarkali immortal.

But was Madhubala, the first
choice of K Asif for the role of
Anarkali?

No. K Asif had selected a
newly-married Bhopal girl called
Shehnaz for the role of Anarkali
after seeing her performance in a
theatrical production called
'Anarkali'.

K Asif was so enamoured by
the beauty of Shehnaz that he
arranged a photo session with her
at a studio in Bombay where more
than 200 photos were clicked
including ones with the iconic
feather grazing her face, which
was later pictured on Madhubala
in the film that set a million imag-
inations on fire.

Hailing from a reputable
Bhopal family and married to a
politician and Dbarrister in
Bombay, Shehnaz declined the
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Guinness World Records Day

ver heard of folks doing the craziest, most jaw-dropping stunts or having mind-boggling talents? It's a carnival of
human achievement!World Records aren't set every day, but world records for new types of things can be. Whether
you're trying to spend the most time hovering a table tennis ball over your mouth (6.35 seconds is the current record)
or spend the longest time holding your breath (22 minutes, held by StigSeverinsen) Guinness World Record Day
encourages you to stretch the ends of human endurance and creativity, and set that new world record!
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functions with Indian Prime Minister Pandit Jawahar Lal Nehru

During seven-year of abuswe marriage Shehnaz kept up appearances, accompanied her politician husband on campaign raII|es hosted elegant soirées with the
pallu of her sari draped just so that the bruises would not be visible. "

role owing to family pressure, as
in those days women from
respectable families did not act in

'pictures'.
But both Madhubala's and
Shehnaz's glamorous mirage

masked a terrible personal reality.
Madhubala, despite her vivacious
smile, was suffering from
Ventricular Septal Defect, com-
monly known as a hole in the
heart. However, her acrimonious
break up with Dilip Kumar and
her marriage to the eccentric
Kishore Kumar, whom, it was
widely rumored, she married on
the rebound hastened her death.

In his autobiography - Dilip
Kumar: The Substance and the
Shadow - Dilip Kumar has admit-
ted their relations were so
estranged that they had stopped
greeting each other on the sets of
Mughal-e-Azam and some of the
romantic scenes were shot at a
time when they were not on even
talking terms.

It is said that she was not
happy with her marriage to
Kishore Kumar and her condition
deteriorated with each passing
year. Madhubala remained bedrid-
den in her last days. But Dilip
Kumar did not visit her during

her lifetime. On February 23, 1969,
she passed away at the young age
of 36. By the time Dilip Kumar
returned to Mumbai from
Chennai, her last rites had been
performed.

If Madhubala's life was full of
tragedy, Shehnaz had her own
share of misery and abuse. If
Madhubala had a domineering
father, Shehnaz's high profile
politician and barrister husband
was no better. From outside her life
in Bombay's high society was filled
with the trappings of glamour. She
used to accompany her husband to
film premieres, mix with film stars

and attend official functions. She
had photos taken with film stars
like Dilip Kumar, Kamini Kaushal
and even with Madhubala. She
attended functions where people
like the first prime minister of
India, Pandit Jawaharlal Nehru
was chief guest.

Behind the facade of "happily
married" girl, Shehnaz hid the
emotional trauma and physical
abuse that she was enduring on a
daily basis at the hands of her
abusive husband.

A 2016 Pushcart Prize Nominee
poet, Sophia Naz, the daughter of
Shenaz from her second husband,
says: “My mother was being vio-
lently abused and physically
assaulted by her husband at the
time. The entire duration of the
daily abuse, a period of seven
years, she kept up appearances,
accompanied her politician hus-
band on campaign rallies, hosted
elegant soirées with the pallu of
her sari draped just so that the
bruises would not be visible."

Shehnaz's public life in Bombay was filled with the trapp\ngs of glamour There were movie premieres with film stars like Dilip Kumar, Madhubala and Kamini Kaushal, photos at official

She begged her family to inter-
vene, only to be ignored time and
time again.

After one particularly brutal
beating, my uncles came and took
her back home to Bhopal.
However, her husband persuaded
them to hand her back with a writ-
ten apology and undertaking that
he would never hurt her again,
she says.

However, the abuse continued,
until one day her gynaecologist,
the eminent Dr Shirodkar, told her
plainly that she would be dead
within six months if she did not
divorce her husband.

Naz says her mother paid a
heavy price for acting on the doc-
tor's advice as her influential hus-
band took custody of her children.
She had to run from pillar to post
for 20 years to get a glimpse of
them. Naz says when she finally
met her children in their adult
years, they were completely brain-
washed by their father.

The final manipulation came
in the form of the threat that if
they ever reconciled with their
mother, he would disinherit them.
It worked. "After the briefest of
reunions, her long-lost children
cut off all ties with my mother,
breaking her all over again.

My mother cried herself to
sleep every single night of her life.
No joy could fully overcome the
pain of the separation from her
children," says Naz.

Constantly harassed by the
police in Bombay, Naz's mother
decided to take a break and visit
Karachi for a family wedding.
There she met a loving person
whom she married and stayed in
Pakistan forever and was blessed
with a daughter Sophia Naz.

Shehnaz carried herself with
great poise in her new life in
Pakistan, but never failed to
journey to India every year for
the next two decades in search of
her children. Each time she
would return heartbroken and
dejected.

Shehnaz loved music as well as
singing. Music for her was a kind
of opiate. She had a gorgeous
voice, had studied a little with an
ustad in Bombay and was a great
aficionado of the ghazal form.

Naz says the photos taken for
Mughal-e-Azam remained in an
album which her mother some-
times opened whenever she felt
like reminiscing about her life
before migrating to Pakistan.

One does not know what would
have happened to the history of
Indian cinema if Shehnaz was
allowed to act as Anarkali in
Mughal-e-Azam.
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Asteroid collisions
aren't always bad

How asteroids bombarded Earth and built the continen

round four billion years
ago, the Earth’s surface
was almost entirely cov-
ered in water. Today, it is
the only planet we know
of that contains conti-
nents—the landmasses
that terrestrial-based life call home.
So, how did the Earth transform
from a global ocean into a planet
where the majority of biomass lives
on solid ground?

Most researchers think that the
formation of continents is related to
a massive bombardment of aster-
oids, some of them as large as hun-
dreds of Kkilometers in diameter
that plagued the entire solar system
between 4.1 billion and 3.8 billion
years ago. Coined the Late Heavy
Bombardment, this process would
have seen great quantities of
absolutely colossal celestial bodies
collide with planets including
Mercury, Venus, Earth, and Mars.
Scientists largely agree that the
Late Heavy Bombardment did hap-
pen, but definitive proof remains
elusive.

A Floating Granite Crust

Based on crater densities on the
Moon and other solar system bod-
ies, researchers posit that these
impacts began to let up between 3.9
billion and 3.5 billion years ago.
They did not form continents on the
Moon. But the Earth, much greater
in size and stronger in gravitational
influence, was also covered in water,
a crucial detail. When the dark
basalt of the Earth’s mantle melts
and interacts with water, the
process creates a granitic continen-
tal crust that can float. Scientists
agree that these great impacts thus
should have provided a mechanism
for fracturing the Earth’s crust and
melting the mantle.

Along with this consensus,
researchers point to a curious coin-
cidence: Our most ancient pre-
served continental crust is between
3.9 billion and 3.5 billion years old,
coinciding with the end of the Late
Heavy Bombardment.

Earth’s most ancient and pris-
tine continental fragment, or cra-
ton, is the Pilbara Craton in
Western Australia. Like other cra-
tons, Pilbara is made of ancient,
crystalline basalt rock. Among
these crystals is zircon, a mineral
with a very high melting point of

800° C that geologists use to meas-
ure how rocks and water interact.

Giving Oxygen to the Theory

Tim Johnson, a researcher from
Curtin’s School of Earth and
Planetary Sciences, led the effort to
study the composition of oxygen
isotopes in these crystals. This is a
reliable method to determine the
age of the crystals and the meta-
morphic processes related to their
formation. Specifically, the
researchers look at the relative
amounts of oxygen-18 and oxygen-
16, which differ in their number of
neutrons. Most oxygen in the man-
tle is made of oxygen-18. If the ratio
of oxygen-18 and oxygen-16 in man-
tle-derived magma differs from typi-
cal values, it is considered robust
evidence for crustal contamination.
In other words, researchers can
trace when igneous rock such as
granitic crust, which is more rich in
oxygen-16, began to form.

In this case, the oxygen isotopes
allowed researchers to tease apart
the three major stages by which the
Pilbara Craton was formed and
evolved. First, many zircon crystals
formed in a way that scientists asso-
ciate with a partial melting of the
Earth’s crust. The researchers
think this melting was related to the
Late Heavy Bombardment, which
would have caused the crust to heat
tremendously upon impact. Second,
the foundation of the crust, or the

crust nucleus, stabilized. Third, it
experienced a period of melting and
became thick cratons, thus creating
the foundations of the superconti-
nent Pangea.

Researchers now have substan-
tial evidence that the cratons
formed because the asteroids that
struck the Earth’s surface were
large enough to generate the heat
needed to melt the crust. These
giant impacts added the huge
quantities of energy needed for
metamorphic processes such as
the melting of the basalt mantle to
occur and create a stable mass that
had a chance for long-term surviv-
ability. But when the giant impacts
kept coming, many of the conti-
nental remnants that were begin-
ning to form were recycled back
into the mantle. Later, when the
flux of large impacts declined, new
remnants were allowed to develop
without disruption, becoming the
continents.

The team plans to continue to
examine ancient rocks across areas
like the Pilbara Craton to discover if
these findings are reflected across
the planet. The continents on Earth
are crucial to supporting every-
thing we do. Understanding how
they form allows researchers to
make educated inferences about
how they may evolve and change
over time—pretty important infor-
mation for us, and indeed for all ter-
restrial creatures.
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BABY BLUES

By Rick Kirkman & Jerry Scott
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By Jerry Scott & Jim Borgman
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