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 Dear Readers,

As we inevitably enter another phase of a prolonged period of 
worldwide unrest during this pandemic, the August 2020 issue of 
Manthan aims to reignite a hope in our natural wonders and the 
world we live in. Amidst the chaos of battling a deadly virus and 
heartbreaking news around the world, it is crucial we take a break and 
appreciate the little things around us. This issue aims to lift our spirits 
through an article that explores the pleasures of observing something 
as little as a Hummingbird.

We are excited to feature an article by the iGEM team from IISER Bhopal 
that proposes novel ways of battling a very common disease. We’re 
sure our readers will find this an interesting read and we wish the team 
luck on their journey ahead !

This issue also features articles that contemplate diverse scientific 
questions – from the use of physics in decoding the origin of life to the 
rising threat of antibiotic resistance ; as well as exploring the nuances 
of Indian research culture.

Manthan stands to offer hope and solidarity to victims of growing 
unrest on religious and political grounds, both within our borders 
and abroad. These are crucial times for all of us, as we struggle to rise 
above forces that threaten our peace, freedom and very survival. We 
hope to fuel our scientific temperaments and realize that the world 
needs critical thinking now more than ever ; when all else fails, science 
will remain.

With love, hope and encouragement for trying times ahead,
Editorial Team,
Manthan
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Hummingbirds & their  
Hidden Daggers

-By Arjit Jere

From a peacock's long, colorful tail 
to a reindeer's massive horns, 

remarkable characteristics abound in 
nature. While the functions of most of 
these traits are known, rarely though 
research uncovers unobvious things - 
some hidden functions of these traits!

One of the most recent and 
stunning discoveries of such traits 
is Hummingbird bills as dagger-like 
weapons. This discovery was made 
by two evolutionary ecologists - Dr. 
Alejandro Rico Guevara (University 
of Connecticut) and Marcelo Araya 
Salas (New Mexico State University). 
Published in the Behavioral Ecology 
Journal in 2015, the researchers studied 
the mating behavior of long-billed 
Hermit Hummingbirds, a species found 
in Costa Rica. Bird bills are known for 
their role in feeding-related activities 
like fruit-eating and nectar drinking; 
however, our knowledge of their 
possible use as weapons in male-male 
combat is entirely novel!

Hummingbirds display a distinct 
behavior called Lek mating. Lekking 
involves open aggregations for 
competitive displays by one sex, 
usually the males vying for access to 
females who inspect them. Males in the 
gatherings located in areas with closer 
access to females have better chances 
of securing mates. And so are the males 
with "strong" traits such as loud calls 
and bright colors. 

It is noteworthy that lekking behaviour 
is not only seen in birds but also 
insects like paper wasps and mammals 
like blackbucks. Interestingly, in 
hummingbirds, the researchers 
observed that males varied in their 
behavioral strategies at the leks. Two 
types of males were identified, and they 
had different bill morphologies. First, 
the territorial males who had sharper 
bills and used them successfully to 
defend their territories, attack other 
males  repeatedly, etc. Second, the 
floater/drifter males who weren't as 
successful in warding off other males 
due to their blunt bills. Thus, their 
competitors, the territorial males, were 
better at obtaining mates, indicating a 
possible female choice for sharper bills 
- a sexually selected trait in the midst! 

Studies of puncture force showed 
that these pointy bills could tear 
through plastic sheets more readily 
than the blunt floater bills. A handy 
weapon, indeed! Thus, the foray into 
bill traits originated and culminated 
in the discovery of the dagger-like bill. 
The pointed bills were subjected to 
microscopic morphological analysis, 
and lo and behold - the dagger was 
revealed!

Additionally, males and females 
also markedly differed in their beak 
morphologies, indicating a trait 
that varies amongst the sexes - a 
sexually dimorphic one. Even this 
beak dimorphism is newly reported 

for this species! Further studies on 
the reproductive success of pointy bill 
bearers and similar studies in other 
species will bring more and more 
hidden traits into attention.

This study and its exciting discoveries 
teach us an old adage about nature. 
It always surprises us, and the more 
we think we know about it, the more 
we don't! It also teaches us, especially 
biology students, one crucial lesson 
- don't take things for granted! If the 
researchers had simply assumed that 
the mere function of these bills were 
related to feeding, they would not have 
found this jagged marvel at the end of 
the painstaking journey. We must move 
on beyond the obvious, think out of 
the box and continue to scour nature's 
endless treasure trove of hidden traits, 
functions, and behaviors. This will open 
new avenues in ecology and evolution. 
Remember: nature will never cease to 
amaze us!

Reference

Alejandro Rico-Guevara, Marcelo 
Araya-Salas, Bills as daggers? A test 
for sexually dimorphic weapons in 
a lekking hummingbird, Behavioral 
Ecology, Volume 26, Issue 1, January-
February 2015, Pages 21–29

Photo by M. Aliaga

Picture credits: Alejandro Rico Guevara
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The Revolt against Diabetes
     -By iGEM Team, IISER Bhopal

Revolution 1.0

The day was Monday. A seemingly 
inconspicuous, ordinary day in  

January, 1922. The situation in a ward 
at the Toronto General was grim like 
always. Dozens of children lay in the 
rather large hall where the very air 
reverberated with one emotion- sorrow. 
Most were comatose, some on the 
verge of slipping out of consciousness. 
Huddled around them were the sorry 
figures of their loved ones; sad but 
angry that nothing could save their 
dear child, praying for some respite. 
It was in this place that history was 
written, this place of gloom witnessed 
one of the most dramatic marvels of 
medical science, becoming a beacon of 
hope across the world.

Scientists from the nearby University 

of Toronto had recently extracted and 
purified an elusive hormone, making it 
safe for administration. On that almost 
miraculous day, Sir Frederick Banting, 
Dr. Charles Best and Dr. James Collip 
rushed from bed to bed, injecting the 
children with small injections. The 
results were swift and to everyone’s 
disbelief, even as the shots were being 
administered to the last few, some had 
already started stirring; rising back 
into consciousness. There were sighs 
of relief, pangs of elation, and a silent 
cheer as all were grasped back from 
the brink of death.

The hormone was Insulin and this was 
just the first display of its tremendous 
potential. Before the discovery of 
Insulin, the life expectancy for a      
type 1 diabetic was a year at best, but 
now, they can live happily their entire 

lifespan. Insulin still remains the only 
treatment for type 1 diabetes. But of 
course, the battle was hardly over. The 
only way of obtaining it was from the 
pancreas of a cow/ox and it was quite a  
costly and not so efficient process. This 
brings us to,

Revolution 2.0

50 years after that historic day, two 
brilliant scientists were brought 
together by an International Conference 
on Plasmids. This chance meeting 
revealed that both were working 
on similar ideas. This meeting soon 
became an academic collaboration 
between their labs. Hundreds of 
plasmids, fragments, enzymes etc. 
were exchanged between and analysed 
by the labs at Stanford University and 
the University of California. The team 

On the Cover:

The illustration for this issue's cover was 
made by Devika Magan (MS19) and this 
is what she had to say about her journey.

As in music, poetry or any other 
expression of art, the artist may find 
inspiration looking at anything. Then, 
there often arises an unexplainable urge 
to give their feelings a form. Sometimes, 
this may be a desire for presenting the 
subject on paper as it is. Though it may 
seem like it, observational drawing 
isn’t merely copying from objects. The 
whole process of putting things on 
paper begins with understanding what 
meaning the subject holds for you. 
After realising this, you attempt to give 
it the character you want. 
The long-billed hermits took me on 
a longer journey than I'd expected. 
Scientific illustration is a more specific 
field which cares a lot about the 
intricacies of the subject as well as 
the inspired mind of the artist. While 
rendering on paper, the relationship 
between the scientist and his work 
has to be highlighted in a way that 

no facts are distorted and the artist’s 
impression is also freely conveyed. The
main idea is for the artist to grasp the 
scientific concept and make it easily 
understandable for readers through 
illustrations.
While the experience taught me a 
lesson on bird anatomy, on coming 
across a labelled diagram of the 
bird skeleton, I couldn't help but 

recall the little black V's we used to 
draw as children on top of our messy 
mountainscapes. I felt like all I've been 
doing growing up is zooming in. Digging 
deeper into realities and painting a 
clearer picture. And at the same time, 
becoming more grateful every day to 
those who uplifted me.
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at Stanford isolated the plasmids, the 
UCSF team cut up the DNA using EcoR1 
and sent it back to be finally joined 
together by the Stanford Team. These 
were put in E. coli and in the very first 
demonstration of Recombinant DNA 
Technology (RDT). A short while later, 
a patent was applied for and granted 
for the first drug produced by RDT. The 
drug was Human Insulin. 

This invention rapidly transformed 
insulin production, making it cheap, 
fast, and easy to produce. Hence, the 
hormone was made affordable as well 
as widely accessible. What had to be 
extracted from a 1000 kg animal could 
now be made from a few milligrams of 
bacteria in a petri dish.

What Next?

Every significant discovery and 
invention made the life of a diabetes 
patient much more comfortable and 
worthwhile. We wish to make it even 
easier. Today a patient suffering from 
type 1 diabetes needs to keep taking 
regular injections of insulin, often 
daily. Usually administered at home, 
these are a matter of pain and trouble 
for both the patient and their families. 

With our iGEM Project this year, we 
hope to eliminate the need for insulin 
injections by developing a non-
invasive, inexpensive therapy against 
diabetes, which in the long run we 
hope would even become a one-stop 
solution. 

Introducing BIG PIE, Beta Cells in Gut 
Producing Insulin using E. coli. The 
premise is simple. The Pancreas is 
unable to produce insulin, so let’s 
transform other cells to produce 
it! We plan to employ a microbial 
chassis to incorporate in the gut 
microflora and using the bacterial 
type-III secretion system, deliver a 
set of three transcription factors (TFs) 
into the cells of the gut endothelium. 
These transcription factors are 
necessary to induce and lead to the 
transdifferentiation of the gut cells into 
Beta Cells of Langerhans, equipped to 
produce insulin. Several studies have 
shown that insulin produced this way 

reaches the bloodstream in sufficient 
quantities to meet the body’s insulin 
requirement.

The macrobiotic chassis will be packed 
into and administered by a simple 
probiotic pill. We are also hoping to 
introduce the necessary genes into a 
bacteria naturally present in the gut 
along with an induction system so that 
recombinant bacteria will permanently 
reside in the gut and produce the 
required TFs & other proteins once 
induced. 

We are also working on developing 
a Mobile Application to monitor and 
estimate insulin levels to calculate the 
appropriate dosage of the pill / the 
required induction of the microbial 
system in the Gut.

Of course, there are several factors to 
be considered, problems to overcome 
and safety concerns to be addressed 
and that’s what the crux of our iGEM 
work has been. We hope that iGEM acts 
as a platform to launch this project to 
the next level and the work is continued 
till an actual pharmaceutical product is 
developed.

As the ones who came up with and 
developed this idea, of course, we 
are rather fond and optimistic about 
the prospects and in moments where 
inhibitions are discarded, care to 
dream that this becomes
 Revolution 3.0.

References:

1. Benthuysen JR, Carrano AC, Sander 
M. Advances in β cell replacement and 
regeneration strategies for treating 
diabetes. J Clin Invest. 2016;126(10):3651-
3660. doi:10.1172/JCI87439

2. Lee SH, Rhee M, Kim JW, Yoon KH. 
Generation of Insulin-Expressing Cells 
in Mouse Small Intestine by Pdx1, 
MafA, and BETA2/NeuroD. Diabetes 
Metab J. 2017;41(5):405-416. doi:10.4093/
dmj.2017.41.5.405
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           The Origin of Life & what 
               Physics can teach Us..

                   -By Yash Rana (MS15)

Emergence of life from nonliving 
matter is one of the greatest 

mysteries of fundamental science. 
Erwin Shrodinger’s revolutionary book 
“What is life?” has inspired generations 
of physicists to try and uncover 
fundamental laws that govern living 
systems. He hoped that someday, we 
would be able to reconcile the wonders 
of the biological world with the 
principles of chemistry and physics. 
One of the critical ideas that captured 
his attention was the emergence of 
order from disorder in the living world. 
A developing embryo, flocking birds, 
etc. are some of the many examples 
where complexity is produced and 
reproduced at varying length and 
time scales. Several generations of 
biologists and physicists have devoted 
their research to discover new physical 
descriptions and experimental 
observations to understand living 
systems using general physical 
principles. 

The emergence of order from disorder 
captured my attention in my first year 
at IISER Mohali while working with 
Prof. Abhishek Chaudhuri on ‘Ant Trail 
formation’. Starting there; I progressed 
to work on colloidal self-assembly, 
cooperative behaviour in ants, to the 
research internship I undertook last 
summer at the Max Planck Institute 
for the Physics of Complex Systems 
with Dr Christoph Weber’s group. 
The research we undertook aimed to 
search for a simple physical system 
capable of showing replication and 
selection, which are the characteristics 
of Darwinian evolution. To this end, 
we theoretically studied the phase 
separation of a mixture of polymers in 
a solution. 

Using a lattice model for an 
incompressible fluid, one can write the 
Hamiltonian of a mixture of polymers 
in a solution. This step is similar to how 
we describe the Ising model for spins. 
We can then find the partition function 

and consequently the Helmholtz free 
energy density of the system, known 
as the Flory-Huggins free energy. The 
nature of the free energy density; 
in particular its curvature, tells us 
the regions within the space of the 
concentration of components where 
the system is stable. Demarcating 
regions of stability or instability within 
the space of concentrations of the 
respective components gives us the 
corresponding phase diagram. More 
importantly, using Maxwell’s tangent 
construction, we can predict how 
an unstable homogeneous mixture 
splits into two physical components 
of differing concentrations, much like 
how at low temperatures a mixture of 
oil and water splits. 

I used MATLAB to write a program which 
could generate the phase diagram and 
predict the end states for when an 
unstable homogeneous system “splits” 
or “phase separates”. Up until now, 
our treatment is strictly considering 
equilibrium thermodynamics. To push 
the system out of equilibrium, we came 
up with a simple protocol- We start 
with a homogeneous system in the 
instability region and then predict the 
two states into which it would phase 
separate. One can imagine a closed box 
splitting into two regions with different 
concentrations of its components. We 
then assume that one of the regions is 
lost in a selection event and is replaced 
by another solution from some fixed 
pool of polymer mixture. The regions 
are remixed and homogenised. Due to 
this remixing event, the system state, 
i.e. the concentrations of the individual 
components is changed. If the new 
system is also unstable, it will phase 
separate again, and we can repeat 
our selection event. Over iterations, 
the system state is changed from its 
initial state, guided by our selection 
procedure and the dynamics of the 
phase separation. Therefore, we see 
a competition between molecules 
to survive the selection imposed by 

phase separation. Depending on the 
interaction between the polymers 
and solvent, the concentration of one 
polymer may rise at the cost of the 
other. 

In this way, phase separation and mixing 
of new material direct the system state, 
preferring one polymer over the other. 
Such a prediction can be tested in an 
in-vitro set-up. Alternatively, an actual 
realisation of such a protocol can take 
place in rock-pockets inside an ocean. 
The day-night cycle could cause the 
phase separation and homogenisation 
of components and currents could 
bring in and take out material. The 
take-away idea from such a study isn’t- 
if such a system is real or not? In fact, 
the idea is that fundamental physical 
interaction between molecules can act 
as a selecting force forming an evolving, 
life-like system. 

During the study, we found that one 
can describe the selection protocol 
by a linear map between the changing 
system states on the phase diagram. 
This description is possible since in 
every step of the protocol, the vector 
describing the system state on the 
phase diagram is rotated and stretched. 
This description allows us to skip the 
simulation study and analytically derive 
the time scales and final behaviour of 
the selection protocol by studying the 
linear map. 

The reconciliation of biology, chemistry 
and physics is still a distant dream; 
it is baby steps like these that take 
us closer to a holistic description of 
nature. Coming back to the question, 
“What is life?” To my understanding, it 
is ‘interacting bio-chemistry following 
the laws of physics’. A complete 
understanding of life, therefore, 
requires steady research combining 
quantitative data of biological systems 
with testable physical descriptions. 
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Poetry Section

He smiling at her
She smiling back at him

He bringing her chocolates
A budding friendship.

She accepting him as a friend.

Is it consensual or is she just gullible? 
Is she simply an interactive social girl or a slut woman?

Is it consensual?
When he asks for more than friendship,

Despite her reluctance;
When the most unexpected person,

Grabs her skirt inappropriately,
Despite her reluctance.

Is her acquiescence the very definition of consensual now?
Does her empathetic smile make it consensual?

Her hugs to him,
When he was tortured by his past,

Were her concern, not a licence to discomfort her.

Her empathy is her kindness.
It is not her consent.

It is not.

Your education,
Your family,
Your friends,

Didn't they tell you that before accessing, ask?

Yes, maybe she didn't tell you.
Maybe it was her fault,

For being scared,
For being meek,
For being docile

Or simply a whore,
What ya'll call

For letting it happen.
She loathed herself more than him.

She is a wreck.
She wants to know none

She wants to care for none
But herself.

Consent

-By Yashvi Bhat (MS18)
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Antibiotic Resistance: 
A Threat in the Rising

                   - By Soumya Puri (MS19)

"If the world fails to mount a more 
serious effort to fight infectious 
diseases, antimicrobial resistance 
will increasingly threaten to send the 
world back to a pre-antibiotic age. 
Our grandparents lived during an 
era without effective antibiotics. We 
don’t want the same situation for our 
grandchildren.”
                    -Dr Gro Harlem Brundtland,
                       Director-General of WHO, 
                                                         2001

Antibiotic resistance is the acquired, 
naturally occurring or evolved 

resistance shown by microorganisms 
towards antibiotic drugs that could 
once successfully contain their growth. 
Roughly 120 years earlier, the first drug  
that vaguely resembled the modern-
day antibiotic was administered for 
medical treatments. Not only were its 
effects sporadic, but it also induced 
various other side-effects, thus 
leading to its disuse. It took three 
decades since for the true potential 
of antibiotics to be realised – the 
change heralded by penicillin, a drug 
that created waves in World War II. In 
less than a hundred years since the 
situation has turned upside down with 
ever-increasing concerns of antibiotic-
resistant microbes posing a global 
threat. The reasons for this dramatic 
transformation are not only many but 
also closely linked.

Our body has nearly as many cells as 
it has bacteria (note that the popularly 
used figure of 10:1 preponderance 
of bacteria against human cells is 
inaccurate). The gut microbiome is an 
example of a niche that the human 
microbiota inhabit. These microbes 
perform diverse functions including 
nutrient metabolism, synthesis of 
specific vitamins, defence against 
pathogens and modulation of the host 
immune system. Livestock are often 
fed excessive amounts of antibiotics, 
especially the wide range (broad-

spectrum) antibiotics that target 
a variety of bacteria. The selective 
pressure created, as a result, causes 
the large-scale swamping out of these 
populations in the animal gut, leaving 
behind only the resistant bacteria, 
which can potentially grow in number. 
These resistant microbes can infect 
humans either via meat consumption, 
or indirectly via the environment 
in the form of untreated effluents. 
Furthermore, they could also confer 
their properties to susceptible bacteria 
via horizontal gene transfer. 

Another primary source of resistance 
is the inappropriate use of drugs in 
the population for otherwise mild 
problems such as the common cold 
and a sore throat. These conditions 
resolve in due course of time naturally 
without causing serious consequences; 
however, the usage of antibiotics ends 
up causing unwanted damage to the 
human gut microbiome. Further, the 
incorrect usage of antibiotics to treat 
viral infections (either self-medication 

or clinical misuse) is yet another 
source of concern. In both of these 
instances, the misdirected treatments 
may promote antibiotic resistance 
in the human gut microbiome, which 
can subsequently transmit to bacteria 
or infect humans through earlier 
described means. The entry of runoff 
residual antibiotics into the food chain 
also serves as a caution regarding the 
seriousness of this problem. It appears 
that we are providing opportunities for 
harmless, commonplace microbes to 
transform into deadly superbugs! When 
antibiotics are essential, the benefits 
usually outweigh the risks of antibiotic 
resistance. However, instances of 
misuse are much more commonplace, 
and they threaten the usefulness of 
these otherwise indispensable drugs. 

Increased accessibility of antibiotics 
in developing countries, along with 
misinformed self-medication practices, 
pose a deadly combination. However, 
rapid advances in biotechnology and 
medicine keep the growing populations 

How antibiotic resistance builds up. An illustration by Aiswarya Sajeevan (MS17)
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of antibiotic-resistant bacteria in 
check. Indeed, it is the need of the hour 
to develop fully-automated and cost-
effective solutions in the diagnosis and 
treatment fronts to keep up with the 
fast-growing collection of antibiotic-
resistant bacteria.

References:

1.  Ventola, C. L. (2015). The antibiotic 
resistance crisis: part 1: causes and 
threats. Pharmacy and therapeutics, 
40(4), 277.

2.  Korzybski, T., Kowszyk-Gindifer, Z., & 
Kurylowicz, W. (2013). Antibiotics: origin, 
nature and properties. Elsevier.

3.  Sender, R., Fuchs, S., & Milo, R. (2016). 
Are we really vastly outnumbered? 
Revisiting the ratio of bacterial to host 
cells in humans. Cell, 164(3), 337-340.

         The Nirankari Movement
- By Anubhav Preet Kaur, PhD

In the late 15th century, Guru Nanak 
embarked on a road to propagate an 

ideology of fruitful living, not another 
religion of blind faith. He linked the 
spiritual salvation of man with that 
of social salvation. It was an ideology, 
which if followed in its entirety, would 
not only lead to personal well being, 
but also the well being of the society 
as a whole. Nanak had established 
a third Panth. Here, Panth does not 
mean a religious system, but a ‘way’, 
a way for society to prosper. This 
ideology created a sense of a social 
responsibility in man which involved 
him to create a society in which he 
could solve the problems of socio-
political oppression, aggression, 
discrimination and conflict. Guru 
Nanak died in 1539; however his 
ideology survived him.

The three centuries that followed 
marked an era of prosperity for Sikh 
ideology. The number of followers 
increased manifold. Compilation 
and installation of the Adi Granth 
immortalized the teachings of the 
Gurus. Even after the death of the last 
Guru, Sikh ideology continued to be 
propagated in its full zeal. Moreover, 
it led to the rise of the Sikhs as a 
great political power. However, the 
basic essence of the teachings of Guru 
Nanak was lost. Sikhs deviated from 
the Panth and again followed the path 
of blind faith. They were under great 
influence of the Brahmans. Even in the 
historic shrines, like Sri Harimandir 
Sahib, brahmanical ceremonies 

and idolatry were practiced. Under 
Maharaja Ranjit Singh, the Brahmans 
were still considered as the highest 
priests of the Sikhs. Prejudices, 
superstitions and caste divisions 
once again came into play and all the 
reforms of the Gurus were forgotten.

Dayal Das, a Sehajdhari Sikh, had read 
Gurbani understandingly and found a 
considerable difference between what 
was written and practiced. Hence, 
he embarked on a mission to purify 
Sikhism by refocusing the Sikhs on the 
Adi Granth Sahib. He emphasized on 
a return to the Guru’s word. The main 
idea of his mission was to reinterpret 
Nanak’s teachings, especially the 
belief in the ‘Nirankar’ (the formless) 
and to attempt to free the minds of 
the people from all superstitions. 
His mission eventually began to be 
referred as the Nirankari Movement.

What Baba Dayal preached was no 
different than the main teachings of 
Guru Nanak. He was a man of great 
spiritual power. He suggested that for 
all the religious matters, decision must 
be taken according to the Gurbani and 
emphasized on the concept of the 
‘Nirankar'. With his sweet reasonability, 
he refocused the people on Gurbani.

The growing popularity and 
teachings of Baba Dayal were against 
the brahmanical ways that  had 
completely possessed the Sikh mind. 
This soon created jealousy and 
enmity in the minds of the Sikhs and 

Hindus against Baba Dayal and he was 
excommunicated from the society. On 
account of severe enmity and jealousy, 
Baba Dayal settled on a place 4 miles 
away from Rawalpindi on the banks of 
the river Lai, where he spent the last 
few years of his life. This place came 
to be known as Dayalsar (present day 
Pakistan).

His successor Baba Darbara Singh 
issued a document which is called, 
‘Hukumnama Akal Prukhji Ka Sab 
Sikhan Prati’, also known as ‘Document 
of Ordinance for the Sikhs to follow’. 
This document was issued in 1856-
57 and it contains all the rites and 
ceremonies according to the Guru 
Shabad concerning birth, marriage 
and death. It clearly states that the 
birth of a child, whether a girl or a boy, 
is celebrated with hymns from Shri 
Guru Granth Sahib and Karah Prasad 
is distributed. Thus implying that girls 
and boys should be welcomed with 
equal enthusiasm. In this document, 
special reference is made to Sikh 
marriages where the bride and the 
groom circumambulate around the 
Shri Guru Granth Sahib four times 
reciting four chants composed by Guru 
Ravidas. These rites and ceremonies 
issued by Baba Dyal were not alien 
to what was mentioned in Shri Guru 
Granth Sahib.

The successors of Baba Darbara were 
Sahib Ratta Ji, Baba Gurdit Singh and 
Sahib Hara Singh, and they continued 
to propagate this ideology under 
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the name ‘Nirankari’ in Rawalpindi, 
Pakistan. They also established a 
gurudwara at Rawalpindi which still 
stands there in the Nirankari Bazaar 
Colony.

The partition of Punjab in 1947 did not 
deviate prominent Nirankari leaders 
from their mission. Sahib Hara Singh, 
along with his family and a small band 
of followers, continued to propagate 
the ideology in India. His son Baba 
Gurbaksh Singh succeeded him and 
established Nirankari Gurudwara 
in Chandigarh and in Dyalsar, Delhi. 
Since then every year on the 8th of 
the Magh month, the  Nirankaris have 
their annual gathering at the Nirankari 

Darbar in Chandigarh. 8th Magh also 
marks the demise of Baba Dyal Das.

Sikhism had emerged against the 
backdrop of rejecting brahmanical 
rituals and practices. It stood to 
maintain its distinct identity against all 
the challenges it faced. The Nirankari 
Movement continued to preserve 
this distinct identity during what we 
can call as the dark ages for the Sikh 
ideology. It would not be wrong to 
refer to it as a precursor to the Singh 
Sabha Movement. Baba Dayal did not 
establish a new sect within Sikhism. 
He embarked on a mission to purge 
Sikhism of all brahmanical practices 
that had crept into the religion and 

reinstate all social reforms set into 
motion by the Gurus. His Anand 
Marriage Act had social consequences 
whose reverberations can be felt even 
today. Baba Dayal worked with single-
minded focus and determination. He 
had an iron will and despite all the 
indignities, he did not deviate from 
his mission. Today the Nirankaris 
are a forgotten community, often 
confused with Sant Nirankari Mandal. 
Though the heritage and history of 
the Nirankari Movement have been 
lost in time, the basic essence of this 
ideology manages to survive even 
today amongst a handful of followers.

Photography Section
When scientists get creative...

Annular Solar Eclipse captured on 21 June 
2020. This photograph was captured at a 
village in Anupgarh, Sri Ganganagar, Rajas-
than. Anupgarh came in the very center of 
annular solar eclipse trajectory, from where 
the special structure called "Ring of Fire" 
was clearly visible. The visibility of the Ring 
of Fire was a 21 kilometres thick slit on the 
earth's surface.

This slit entered India near Anoopgarh, 
passing through Suratgarh, Sirsa, Dehradun 
and then entered into China.

By Amit Yogi, PhD
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By Maithily Hingmire (MS18)

By Pankhuri Singhal (MS15)

By Pankhuri Singhal(MS15)

By Himanshu Tiwari (MS18)

By Himanshu Tiwari (MS18)



12Manthan

         Indian Research Matters
-By Aishwarya Viswamitra  (MS17)

A simple fact: Everything is at our 
fingertips. The academic planner? 

Synced to our calendars. In need of 
an existential crisis? Plenty of panic-
inducing icecap melting YouTube 
videos. Now in need of a coping 
mechanism to deal with your existential 
crisis? Instagram has your favourite 
meme pages that’ll make you laugh 
while trying not to cry. Everything. Is. 
Available.

But does availability translate to usage? 
As science students, it is important to 
stay up to date with the advancements 
that research brings us. Websites like 
HHMI and Nature are our top picks 
but what about Indian scientific 
advancements? 

In 2019, the prime minister announced 
that the tiger population had doubled 
in the last four years and National 
Tiger Estimation surveys backed this 
up [1]. But, are you aware of the study 
published in Conservation Science 
and Practice that showed that these 
numbers were largely exaggerated 
because of political pressure [2] ? 

Of course, not all Indian science 
research points out flaws. A recent 
report published about India’s bird 
diversity and population was only 
possible because of a mega citizen 
science initiative. 10 research and 
conservation organisations across 
India, 15,500 birdwatchers, and 10 
million bird observations! 

The last few years have seen a boom 
in Indian or India-based publications. 
From an AI app to detect 5 banana 
diseases to a new soil moisture sensor 
affordable for Indian farmers, these 
studies are important and directly 
affect us. You must have noticed the 
heavy smog during winter months. 
While most people assume that 
nothing is being done about it, way 
back in 2017, researchers from The 
Nature Conservancy met with a few 
collaborators from different institutes 
in India, to find alternatives to the 
crop burning practice. The researchers 
found that the use of a machine called 
Happy Seeder [3] reduced agricultural 
greenhouse emissions per hectare by 
78% relative to burn options. 

It’s 2020 now and I personally haven’t 
seen any Happy Seeder in action 
and this isn’t on the researchers. The 
disconnect between citizens and 
research is a prevalent issue and that 
is where science communication comes 
in. Whether you use it to become 
informed so that the government 
can be pressurised in educated ways, 
become a better scientist, or simply 
to know what our taxes are doing in 
government-funded institutions, it is 
our responsibility to find out. 

Luckily, we no longer have to scour 
through hundreds of research papers 
every day. Among the many globally 
spread online science platforms, is 
a website set up by Indian scientists 

References:

[1] PM releases results of 4th cycle 
of All India Tiger Estimation – 2018. 
Press Information Bureau, Government 
of India, Ministry of Environment, 
Forest and Climate Change. https://
pib.gov.in/newsite/PrintRelease.
aspx?relid=192357

to further the efforts of science 
communication. Research Matters has 
dedicated and qualified science writers 
who convey scientific information 
in accessible ways by translating 
studies into layman language. With 5 
short articles published every week, 
this website brings seemingly cryptic 
articles to the forefront, allowing 
readers to obtain information on 
discoveries and advancements at their 
fingertips. Staying ‘woke’ has never 
been easier. 

Prefer it on the go? They even have 
a podcast available on Spotify and 
Google podcasts called Research Bytes 
or Research Matters podcasts that 
summarise the published five articles 
every week. Who do you think of when 
you hear the words ‘on an average’? 
That’s right, the podcast show regularly 
hosts renowned Indian scientists like 
Dr. N G Prasad who answer questions 
about the work behind their papers 
including ‘Do you have to run around 
with nets to catch Drosophila?’ (At one 
instance he actually did). 

Make sure to head onto www.
researchmatters.in and subscribe to 
their podcasts to read more about 
India’s tiger population, the State 
of India’s Birds report, and real-life 
solutions to Delhi’s smog problems. 

[2]  Arjun M. Gopalaswamy, K. Ullas 
Karanth, Mohan Delampady, and Nils 
C. Stenseth. How sampling-based 
overdispersion reveals India's tiger 
monitoring orthodoxy. Conservation 
Science and Practice. 2019;1:e128

[3] Shyamsundar et al. Fields on fire: 
Alternatives to crop residue burning in 
India. Science 365 (6453), 536-538.

https://pib.gov.in/newsite/PrintRelease.aspx?relid=192357
https://pib.gov.in/newsite/PrintRelease.aspx?relid=192357
https://pib.gov.in/newsite/PrintRelease.aspx?relid=192357


13Manthan

Want to get off campus, go 
somewhere close, and find 

something to eat without spending 
a cab fare? Thanks to the institute 
shuttle, Phase 10 is a small drive away 
and we’ve rounded up four of our 
favourite places to eat there. 

1.  Boston Bites

This place is the one-stop destination 
to achieve a full stomach on a tight 
budget. Their Pizza bites, served at less 
than 100 rs, are to die for. They have 
excellent service and an open kitchen 
for you to see the “behind the scenes”. 
Make sure to give them your phone 
number. Every bill racks up points that 
can be redeemed at your next visit for 
a discount. 
They have an impressive variety of 
sauces/dips. The chipotle and the 
Tandoori go well with the pizzas, 
whereas the honey mustard and 
barbeque are great with the wings.
Must tries: Pizza bites, Hot wings, 
Loaded cheesy fries, Cheese burst 
pizzas, Kitkat frappe 

      Pic: Pizza & Wings at Boston Bites

2.  Bambaiya Nagri

This cute small shop has quick bites, 
most notably the famous street foods 
of Mumbai as well as their fusion twists. 
The Vada Pav is great, and the cheese 
garlic pav will remind you of the pull-
apart-Focaccia.  The bhel puri is made 
right in front of you, and you can tweak 
it according to your preferences (how 
about extra peanuts?). 
They have cost effective combos if you 
want a shake and a meal. Tell them you 
want your cold coffee strong and trust 
us, they’ll be happy to comply. 
Must tries: Bhelpuri, Vada pav, Cheese 
garlic pav, Peri peri fries, Nirvana by 
coffee

Pic: Bhel & Vada Pav at Bambaiya Nagri

3.  Shangz

Have time to try a different cuisine? 
With their uber cute packaging and big 
portion sizes, this is a good place to get 
your Chinese food cravings satiated. 
Must tries: Honey chilli potato, Momos, 
Shangz box

4.  World of Waffles

Only have room for dessert? This place 
is Zomato gold and has discounts 
running most of the year. Their waffles 
are amazing but the true star? The mini 
pancakes. 
They also have the option of a “Brownie 
Base”, which in our opinion, is worth 
the extra amount.
And while you are already at Wow, why 
not give their fries a shot? They are a 
pretty good snack before a really good 
dessert. 
Must tries: Mexican  ries, Pink lemonade, 
Ferraro Rocher waffle sundae, Overload 
mini pancakes

Pic: Pancakes at WoW

Pic: Waffles at WoW

The Phase 10 Issue 
           -A Tricity Food Guide, Edition IV by @onthefoodpath
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Remains in perpetual awe of biology. 
Finds words to be a necessary evil 
and tries to sleep her days off to 
evade their usage. Ironically writes 
poetry and relishes reading.

Loves dancing, literature and poetry 
when not immersed in the atoms or 
the stars. Freakishly particular about 
random stuff and hates when people 
swap out the ‘e’s in her name for an 
‘i’.

Loves anything and everything 
Art. Travels like there’s nothing 
more to life, on cheap budget and 
sustainably ofcourse. Famously 
known to be the notorious kid in the 
neighborhood who calls out people 
for what they are. Jack of a lot of 
trades, master of none. 

Chemistry nerd, passionate quizzer, 
metalhead, and a story-teller at 
heart. The world comes alive when I 
don the lens of an experimentalist. 
A lone wolf, but never aloof. Bad 
rhymes, puns, and wisecracks are all 
a part of this package deal! 

Enjoys the spontaneity in life. 
At times I dance and at times I 
write. Well I am a bit dramatic too. 
Somedays I play football but can be 
spotted many times walking under 
the stars at night finding answers to 
the various questions of life.

A proud Punjabi who is curious 
about anything and everything 
under the sun. Pretends to know 
a thing or two about social and 
political issues. Loves thinking 
about random stuff, eating food, and 
reading and listening to ghazals.

 My brain  likes the objectivity in 
neurobiology  and magic in writing. 
Patterns in my life are structured 
around verses of music  ; I’m an 
amateur in Carnatic classical.  
Chocolates don’t last while I’m 
around. I like traveling solo, 
complemented by books of cynical 
humor and feminist literature.

An assiduous research student 
whose life mantra is, "Learning 
and growing from the experiences 
in life". An astrophile who loves to 
sing, dance, read and is always up 
for a chit-chat session over a cup 
of coffee. In an ever changing world 
and people trying to fit in, I choose 
to stand out with my imperfections.

Biology fanatic obsessed with 
all things protein. Loves uniting 
experiments & code. Data viz, 
analyzing Ghibli films – side 
passions. Dichotomies passionately 
pursued only on debate stands – our 
lives are too diverse to be seen in 
just Bs&Ws.  Occasionally renders 
(bearable) Carnatic. He/him.

A wannabe science student overly 
obsessed with art and design. Trying 
to figure out life one step at a time 
by connecting with people’s stories. 
The glass is always half full kind of 
a guy.

Spends his ardour on plants and 
poetry. Frequently overdoses on 
caffeine and pretends to understand 
the universe. Appreciates and 
acknowledges the little things in life.

Fascinated by superposition of 
things, until actually decides to do 
one. Interested in dynamic systems 
and intrigued by the dynamics of 
words. I like networks in science as 
much as metaphors in poetry.


