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Rapid composting technique
Sharad Kale

Start your home composting with two buckets. In each bucket add 1.5 to 2 Kg of sieved
compost bought from the nursery. Add 1.5 to 2 Kg sieved organic manure in each and
spray 100ml home made buttermilk

Step 1 - Collect all degradable material and cut it into small pieces on a cutting board

Step 2 : Grind the chopped material in the dry chutney pot of the mixer without adding
water. You might need 3-4 or even more rounds of mixer operation depending on the
quantity of the material.

Step 3 : In the Active (small) bucket, mix this pulverized material thoroughly with sieved
organic manure.

Step 4 : Leave it undisturbed and keep the bucket always open.

Step 5 - After 24 hours transfer some material (preferable equal to the amount of fresh
material added everyday from the reaction bucket to the maturing bucket, mix
thoroughly and leave it open

Step 6 : Add fresh ground material in reaction bucket and mix thoroughly.
Repeat the process everyday.
Precautions

Both the buckets are to be kept open all the time. Do not disturb unnecessarily. The
maturing bucket manure, if it becomes dry, spray a small quantity of water to keep it
moist. If it doesn't need, don't add water. The manure when collected in sufficient
quantity can be used in the home or society garden. The active bucket should never
accumulate manure for more than a day. Avoid wasting cooked food. It's against Nature
and insult to the Mother Earth, Farmer and Mother or Wife. If some cooked food like
vegetable preparation or dal is spoiled, pass through the strainer to remove free water
and then pass through the mixer. It will easily get digested.
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Two Milestones, One Scientific Trajectory

Two encouraging developments marked the scientific horizon this April-one rooted deep within
India’s long-term energy vision, and the other extending humanity’s reach into deep space.

On April 13, 2026, India achieved a long-awaited milestone when the Prototype Fast Breeder Reactor
(PFBR) at Kalpakkam reached criticality. This moment represents far more than a technical success; it
is a significant step toward a more secure and sustainable energy future. At a time when renewable energy
dominates headlines with its rapid expansion, India’s nuclear programme has progressed more quietly-
guided by a vision that unfolds over decades rather than electoral cycles. At the heart of this journey lies
the Fast Breeder Test Reactor (FBTR), a foundational pillar of the strategy envisioned by Dr. Homi
Bhabha. While solar parks and wind farms symbolize visible progress, FBTR represents something
deeper; a deliberate investment in technological sovereignty. Its significance lies not merely in what it
produces, but in the capabilities it has enabled India to build.

India’s three-stage nuclear programme emerged from a stark reality — limited uranium reserves and
abundant thorium. The solution was both elegant and demanding; develop systems capable of generating
more fuel than they consume. Fast breeder reactors form the core of this strategy. Yet, mastering them
requires expertise in complex physics, advanced materials, and closed fuel cycles — domains where
global access has historically been limited. Commissioned in 1985, FBTR became India’s experimental
crucible, enabling scientists to test, refine, and indigenously develop critical technologies.

To view FBTR merely as a test reactor is to underestimate its role. It has validated fast reactor design
and sodium cooling systems, advanced high burn-up fuel technology, trained generations of scientists,
and bridged India’s uranium-based present to its thorium-based future. Most importantly, it laid the
groundwork for PFBR-India’s first large-scale step into the second stage of its nuclear programme.

The progress of PFBR marks a turning point. Using mixed oxide (MOX) fuel, it breeds plutonium
from uranium-238 and can eventually enable the production of uranium-233 from thorium — key to the
third stage of the programme. Yet, the journey from FBTR to PFBR has taken nearly four decades, raising
legitimate questions about pace in an era defined by urgent climate challenges. While such timelines
reflect the complexity and uncompromising safety requirements of nuclear technology, the need for
acceleration is equally clear.

If FBTR was about learning, the coming decades must be about scaling. India must expand its fleet
of breeder reactors, strengthen reprocessing and recycling capabilities, unlock thorium utilization, and
integrate nuclear energy into a low-carbon grid alongside renewables. Institutional reforms, regulatory
efficiency, and cost discipline will be equally critical. Beyond engineering, the significance of FBTR and
PFBR lies in strategic autonomy. In a world of increasingly contested energy supply chains, the ability
to generate fuel domestically is a profound advantage. Fast breeder technology transforms limited
resources into a sustainable energy base, while providing the reliable baseload power essential for net-
zero ambitions.

The story of FBTR is not one of dramatic breakthroughs, but of steady, incremental progress. It is
a reminder that certain national capabilities cannot be imported or rushed. Without it, India would lack
the technological foundation it possesses today. The challenge ahead is to ensure that this foundation is
fully leveraged — combining the patience of the past with the urgency of the future.

The second landmark came from beyond Earth. The successful completion of Artemis II marked
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humanity’s return to deep space after more than five decades. Launched on April 1, 2026, and returning
safely on April 10, the mission carried four astronauts — Reid Wiseman, Victor Glover, Christina Koch,
and Jeremy Hansen — on a historic journey around the Moon.

“We choose to go to the Moon... not because it is easy, but because it is hard.” — John F. Kennedy

More than six decades after these words captured global imagination, the Moon is once again at the
centre of human ambition. Yet the motivations have evolved. What was once a symbol of geopolitical
rivalry is now becoming a platform for cooperation, sustainability, and long-term presence. The Artemis
program reflects this transformation — a mission not merely to return to the Moon, but to stay.

The achievements of the Apollo program were monumental, yet fleeting. Humans reached the Moon,
planted flags, and returned. It was a triumph shaped by urgency and competition, but one that lacked
continuity. Today’s approach is markedly different. Artemis represents a deeper and more sustained
ambition. It seeks to move beyond symbolic exploration toward long-term habitation — establishing a
continuous human presence, exploring the Moon’s resource-rich south pole, utilizing local resources such
as water ice, and preparing for missions to Mars. In this shift lies a profound transition: the Moon is no
longer an endpoint, but the beginning of a new era.

Artemis II was not about spectacle — it was about restoring confidence. By validating life-support
systems, navigation, and deep-space endurance, it has demonstrated that humanity is once again ready to
venture farther. The more difficult tasks — landing humans and sustaining their presence — still lie ahead,
but the direction is unmistakable. As the world redefines its space ambitions, India finds itself at a critical
juncture. Through the work of the Indian Space Research Organisation, the country has steadily built
credibility in space science and engineering. The success of Chandrayaan-3, particularly near the lunar
south pole, has demonstrated precision capability, while the Gaganyaan mission signals readiness for
human spaceflight.

The question is no longer whether India can participate, but how it chooses to do so. A balanced
approach — collaborating where beneficial while preserving strategic autonomy — may offer the most
pragmatic path forward.

The idea of human habitation on the Moon has moved from imagination to planning. While
challenges — lack of atmosphere, extreme temperatures, radiation, and resource constraints — remain
formidable, progress continues. Water ice discoveries, advances in habitat technologies, and growing
international cooperation make small lunar bases increasingly plausible. India’s strength in cost-effective
engineering could play a vital role in making such efforts sustainable.

The Artemis programme reflects a broader shift toward a multipolar space era — one where leadership
is shared and influence is earned through capability. In this emerging order, India’s role will extend
beyond missions, shaping norms of governance, cooperation, and technological access.

If the 20th century proved that humanity could reach the Moon, the 21st will determine what we do
once we get there. Artemis has set the trajectory. Artemis II has restored confidence. The next steps will
decide whether that vision becomes reality. For India, this is a moment of choice as much as opportunity —
to move from capablhty to influence, from participation to leadership.

% W AT 'FﬁE'PTU, once a distant dream, you are now fast becoming a shared frontier. As
humanity prepares to leave its next footprints, the question is no longer who will go — but who will shape
what comes next. We may well be standing at the threshold of a second scientific revolution. The only
question is — are we ready?

- Sharad Kale

sharadkale @ gmail.com
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scientifically significant as I want to highlight,

may
article

how intellectual rigor of legends overcome
resource constraints in their respective scientific
pursuit. Every one of us familiar of Prof C. V.
Raman’s discovery of inelastic scattering of
Photons by the molecules. Professor C. V. Raman
built a setup of modified spectroscope, mercury
arc lamp with intense white beam of light, basic
filters, polariser & analyser, and a camera film to
record Stoke’s and Anti-Stoke’s lines in just Rs
500. (Rs. 500/- in those days of 1920s had a
value, but as compared to standards of Europe it
was quite petty amount)

The discovery of the Raman Effect in 1928
stands as a testament to frugal brilliance. These
faint signatures revealed how light interacts with
molecular vibrations, earning him a Nobel Prize

The Frugal Architectures of
Spectacular Discoveries

Sanjay Jahagirdar
SEAC Member, DoEF&CC, Govt. of Goa

and proving that true sophistication is not
purchased; it is cultivated.

Raman was not alone in this “less is more”
methodology. The history of science is peppered
with researchers who turned constraints into
catalysts. Here are several parallel examples of
frugal innovation in research that led to
groundbreaking discoveries:

1. Satyendra Nath Bose

Long before his collaboration with Einstein,
S.N. Bose was known for his “frugal” approach
to teaching and research at Dhaka University.
Lacking sophisticated laboratory equipment, he
often designed his own experimental setups
Most notably, his
derivation of the Planck radiation law—which he

using local materials.
sent to Einstein—was born from the “frugal”

necessity of simplifying complex physics for his

Good heavens, Professor Bose!

How on earth can you carry so

many people in that minuscule
vehicle? It's impossible!

Simple, my dear friend!
I can do this, because it's

(Courtesy:
Cartoon created
by Gemini AI)
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students using basic combinatorial logic rather
than the expensive, high-end computational tools
of the era. S.N. Bose had a simple life style. He
owned a small car and often travelled with many
colleagues, which was noticed by a guest
professor from Europe. He asked S.N. Bose that
how can he carry passengers beyond the capacity
of the vehicle. Immediately Bose replied-"1 can
do this, because it’s Bose-Einstein statistics”
(According to Fermi- Dirac statistics, no two
particles (could be electron also) with same set
of quantum numbers can be accommodate in the
same energy level. However, this restriction is
no longer applicable if the particles are
indistinguishable, i.e. Bose-Einstein statistics,
the

indistinguishable, integer-spin particles (bosons)

which describes distribution of
across energy states, where unlimited particles
can occupy the same state. Developed by
Satyendra Nath Bose and Albert Einstein in
1924-1925. Here the indistinguishable means
particles of same class are having same set of
quantum numbers.)

2. Venkatraman ‘‘Venki” Ramakrishnan :
The “Sticky Tape” Ribosome

While modern
billion-dollar synchrotrons, the journey toward

structural biology uses
understanding the ribosome often involved
In his early years,
Ramakrishnan and his peers frequently used

ingenious simplicity.
basic household items, like adhesive tape, to
handle delicate crystals or manipulate laboratory
setups. His Nobel-winning work proved that the
“spectacular” part of the discovery was the
mathematical and chemical insight, not just the
cost of the hardware.

3. Manu Prakash: The Foldscope

A contemporary example of this spirit is the
Foldscope. Developed by Manu Prakash’s team,
this is a fully functional optical microscope made

almost entirely of waterproof paper and a single
tiny lens. It costs less than $1 to produce but
provides over 140X magnification. This “frugal”
tool has allowed researchers in resource-poor
areas to identify blood parasites. Foldscope
surprisingly

fieldwork, though
matching full laboratory microscopes.

microscopy  provides useful

magnification for not

4. The “Graveyard” of Mars:
Mangalyaan (MOM)

The Indian Space Research Organisation
(ISRO) provided a masterclass in frugal
engineering with the Mars Orbiter Mission.
ISRO used multiple Earth-bound orbit-raising
manoeuvres (apogee boosting), which gradually
increases eccentricity of the elliptical orbits.
Such ‘road map’ design of Mars Mission helped
optimizing fuel use before trans-Mars injection.
Our orbiter reached Mars for approximately $74
than the budget

Hollywood space movies.

million—Iless of many

5. George de Hevesy: Radioactive Leftovers

The father of radioactive tracers, de Hevesy,
once suspected his landlady was recycling
uneaten meat into later meals. To prove it, he put
a small amount of radioactive material into the
leftovers. When the “fresh” meal the next day
showed radioactivity via a simple electroscope,
theory. This “kitchen
experiment” laid the groundwork by Hevesy to

he confirmed his

build the foundation for tracer techniques used in
modern nuclear medicine, including Positron
Emission Tomography (PET)

6. Albert Einstein

Edwin Hubble built and worked on the giant
telescope to confirm his hypothesis of an
expanding universe, known as Hubbel’s law, at
the Mount Wilson Observatory in California.

Albert Einstein accompanied by his wife
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Observation floor of
Mount Wilson Observatory,
California, 1931.
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visited this universe observing facility. Hubble
thought that the genius couple would be
impressed by the largest telescope in the world
It was the 100-inch (2.5-meter)
reflecting telescope (Cassegrain/Newtonian) and

that time.

observatory with all advanced equipment.

It is believed that Mrs. Elsa Einstein told
Hubble,” My husband does not require such huge
apparatus to prove something, for him backside
of stamp paper is also enough”!

7. Satellite taking bullock cart ride!

Back in 1981, when Indian space scientists

/ Welcome, Professor and Mrs. Einst-

ein! 1 trust you will be impressed
by the largest telescope in the
world, capable of observing the

My husband does not require
such huge apparatus to
prove something, for him
£\ the backside of a stamp

“ '\ paper is also enough!

(Courtesy:
Cartoon created
by Gemini AI)

were gearing up for the launch of its first
communication satellite APPLE from the Guiana
Space Centre in France, they had loaded the
satellite onto a bullock-cart.

This was at a time when only telephone and
telex (a network of teleprinters) were available
for domestic and international communication
and one had to book and wait for one’s call to
come through. This was a time, when ISRO did
not even have mainframe computers and setting
up Ariane Passenger Payload Experiment
(APPLE) Mission Control Centre at Srihari Kota
was posing great challenges.

(Courtesy:
Cartoon created
by Gemini AI)
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The satellite’s antenna had to be tested as
there were some problems detected in the
Telemetry, tracking and control (TT&C) links
which
communication with satellites in space, and it

are crucial for maintaining
was important to ensure they were functional
before launch.

But it could only have been done in a proper
antenna range, with the satellite structure placed
under a thermal blanket - a kind of facility that
Indian Space Research Organization (ISRO) did
not have, four decades ago.

“ISRO did not even have enough mainframe
computers and the computing time needed for
structural, thermal and mission analysis could be
met only through our engineers availing the night
hours at IISc, IIT Madras and TIFR,” recalled
former ISRO scientist RM Vasagam, was the
Project Director for APPLE.

ISRO had an option, rather an expensive one,
transporting the satellite to Toulouse in France
for final tests to be followed by launch from
But ISRO scientists did something
unimaginable in brain storming session of five
hours. At a cost of Rs.150 by hiring bullock cart.
APPLE (Satellite, not Adam’s fruit!) was put on
a bullock cart to provide a non-magnetic

Kourou.

environment and to conduct the antenna test in
an open field to remedy the TT&C link problem
caused by impedance matching problem.

The spacecraft was designed and built in just
two years with limited infrastructure in industrial
sheds. The satellite was not only used in several
communication experiments including relay of
TV programmes, and radio networking, but it
ISRO
experience in designing and developing three-

also  provided valuable hands-on

axis stabilized geostationary communication
satellites.

APPLE later lead to the development of a
large constellation of satellites in INSAT and
GSAT which the

series, revolutionized

technological and economic growth of the
country.

The Essence of Frugal Design

Frugal design is not about compromise; it is
about optimization. It is the art of extracting
maximum insight from minimal resources. In
research, this translates to building apparatus
with available materials, rethinking conventional
approaches, and prioritizing clarity of thought
over technological dependence. Long before
“innovation labs” became fashionable, scientists
like Raman embodied this philosophy. Working
with limited access to advanced equipment, he
relied on the conversion of raw curiosity into
intellectual energy. Long before “innovation
labs” became fashionable, scientists like Raman
embodied this philosophy. Working in colonial
India with limited access to advanced equipment,
he relied on and

intellect, persistence,

improvisation.

Jugaad as a Scientific Philosophy

Raman’s work elevates jugaad from a
colloquial concept to a rigorous scientific
philosophy. It teaches us that constraint breeds
creativity. When we are denied the “black box”
of expensive machinery, we are forced to engage
with the first principles of our tools. Building
your own equipment—whether it is a
spectroscope or a pilot-scale thermal storage
system—fosters a intimate

deeper, more

engagement with the physics at hand.

Relevance in Today’s Ecosystem

Modern research often risks becoming
equipment-driven. While advanced tools are
indispensable, over-reliance can overshadow
fundamental thinking. In a world currently
grappling with “carbon debt” and resource
depletion, frugal design is more than a budget

strategy; it is an ecological necessity. It
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democratizes research, allowing young scientists
contribute
meaningfully without waiting for the “perfect”

and grassroots innovators to

laboratory.

Conclusion: The Power of Simplicity

The story of C. V. Raman is a call to
reimagine research as an endeavour driven by
curiosity and courage rather than mere capital. In
celebrating frugal design, we do not reject
sophistication—we redefine it. True
sophistication lies in achieving the extraordinary
with the ordinary.

In an age of billion-dollar laboratories and
sophisticated instrumentation, it is easy to
great great

resources. Yet, history quietly reminds us that

assume that science demands
groundbreaking discoveries often emerge not
from abundance, but from ingenuity. The Indian
ethos of ‘jugaad’—creative problem-solving
with limited means—finds one of its most
profound expressions in the work of C. V.
Raman.

Modern research often risks becoming
equipment-driven. While advanced tools are

C. V. Raman in 1930
( Photo Credit to Wikipedia)

indispensable, over-reliance on them can
sometimes overshadow fundamental thinking.
Frugal design reminds us that innovation is not
purchased—it is cultivated, but advanced tools
remain essential in many domains. (Children,
google to find out the budget of CERN to
discover God’s particle i.e. Higg’s Boson) In
countries like India, where resource disparities
still this

democratize research. Young scientists, startups,

exist, embracing mindset can

and grassroots innovators can contribute

meaningfully without waiting for perfect
conditions.

Dear children, what I have shared with you,
may be tip of ice berg, but there are numerous
inspiring such stories of Indian scientists, taking
world by surprise, Dr. Vijay Bhatkar building
Param Super Computer, BARC indigenously
setting up Heavy water plant at Hyderabad, when
USA refused to transfer technology.

I hope this article inspires you to look at your
own ‘“stamp papers” and “bullock carts” as the
starting points for your

own spectacular

discoveries.

- Sanjay Jahagirdar
sanjayjahagirdar2012 @ gmail.com
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grqen fafdre quiemt=n 3w #Ed AEaH
qagTEn fae@ s, e gerEt 33 @R
HEA T TH TIR hedl  IOT =TT
AT Ah AHLAS YTquTEd qaR shetat
g HE FAwd 9 qear fhar 9 amhar STl
FATT T YR Hidd, @ EE g8
AT, ATITH T §d 3 aX aTqued

FHRIY g IVATAT TR AT Jdia FTEd
TG THT 9CA TSgd SAUATE WfshAT 3R,

1 kI orqE qomE difest foades arean,
T & fadehl o3 1 AIHHTd T8 QUl d Ak
M dAOHE SUES HAM HH Hd A0 R
grqe Wifas e Qe ITdd e HEHa

AT YA I O3 ATV AT SThed
fopan St ffre 3R Toggr whal. W B
IR feeama =T fesham Savamand! swuraaun
B U EYEH THAl. THME GTHEA HUTGRIOT
30T Fafaehal @ ThHbIaeg JeuR TUred
VTS STaTa ? & fRmaT shruTardt arqeR ST
Tehtul fohal SuER (e ewie) el ST,
e g 3T fasrerg we Tured JOHETER
SEeld AN, HH JUHHIST UGl 3TEelel
Tielle WEWE HTe[d dIqeed ] 4% &id HAT0T degl
ITAT Sk T TR Feeral Adl. 3T Thi
HH AGR Hd 3T9dId. &1 Hed Tsh W HATAT.
TEHE qMIael TIelTe ATaehTsl 9 hel fehal el
M TOYH e A, 3T YRR 9T
o ST fRA 3@l e (Ble
diewie) TEUdaTd. RGN g gl Hifd
FHLOATAT HTIAT & Ueh HgTT HFT 37,
T =T gauiehrdd (Hfee disewid) amed
T al fadesdl i1 yard ga, W e qe
IR Rrgs wa T, v w@en faewda 1
qIIEdT 1 O ITEIEdd STHATE ATl gavTishaa
et 3o fafdry qrawmTR qed s o wEd
T ISUAT FERIT <hel ATd. & OTqE o9 STaee

AT FEA. B YEH Tl Sood el
wAvEr,  ddr, Rfaemaesdr,  TeEeu,
TEoTSfietdT i TUIeH Seetdl Jard ; Sara feywar
& A A4 T Tl v fher e wrgd
ekl RN YRaT SR Al AR TS Seed
fafire qmEE Bd 9 e 9P @1 A
TOIHE SEeTdard. ISAT HERT S 9 G
| FEI O [OgE geq A AT &H FlEHa
uTfest T|1 Seel Tgqd I, g W' 'q Il
FMHUHE AEs 9 Fe JeE e o
TG BT IS IO 39T Eiell, TATHes T
?%E@H:WWWW
g% T 91q 7 FerTia ehfehaa (fsheeesd)
T QISR BIOTT STR{qE YT 3TEd. 9T
fodeseiea STaEIqd O-EaTd Idl, deal e THidH
AT ShaTId dTg AARTATd ST AT 370
e fafdre gem d=a TR Idw, e I
TEUAT. & Thidsh WY TehHehHT Weam, fad I
TRER_ F¢A Blamd. Iren aeymeid ged fohan
ol ZIBIGY FEUIATd. STl aTqacaT=al gelet
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Bl A ufued WY UgEERA @A
I GIH Y FAHH dCd ERET HHEH
(United Nations Framework Convention on Climate
Change - UNFCCC) a1 <ei{ faumm=l  Temaen
HOITT ATl I a9 e dUR ATt
JeEedl FAEYEEER "iuevatd 3Tl
JEfE e aees wifEdt v wm ST
FAWMEYTEE oAl id. JEET  FIHMETAT
gehre G fieqm wm= fasawor o s
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ST TTEHT Tehdl STV g T[UTei= Jedieh
IZITA (Assessment Report)éﬁﬁﬁaﬁmaﬁa
HERH AT o dqifrh gl <0 & Hewr SM
SATfeh FATHHITE T hid 3T8d.

A SeaTEl WA BN qNOmE, <Y
fotor gom wfesardie e STftr @ eresvaTETS
fhan &Mt HTAEE U™ A TElE oW
e UG TS IMEA. AEE SR
g %ol IRd. YEfifes g wwafiia geawE

g e fafay SuspaigR gemmEeETa
fogm, dagm iU STuxieIeRa T ey B
JrEeel W, G B e g, faamn
N ™ o eI I T FATHMRITE
oY AN HEE TR,

Tl ST T8US WRAT gamHRe fasmmen
(India Meteorological Department - IMD) Rl T
2R%R Sl SINTideh BETHHIIS HeeId HEIIH

gearfosfi=t agies Arfedt o amifor A
Lt ol e || Do e o) ST Gt e s e
S el IS gaau 7 SR THE
S IR, FIHHITEIh €0 SLEUITHTST ARTOMRY
Tifgdt Td TEle WTEETEN ST e,
FTIMYHR STMTicieh FATHHITS HereAT AFEEgR
IH T FHl A FOE AT

TR ISR BSNeTe {390 o,
FAWME SeAT=AT HTdeh UROTHTE 3IM <0 F o
iy TRt fohe it HIOATETSt SUTHHISHT
geEau AT A ATl ST A
o= e, e o auehd a1 FaiHe gaad
YT SUAh HIFei-1 g SIehia ==
foram=ht CamTEET ggad SO AHed AFTfaeh
FATHFRTE Hoe= Gishd TEWNT 319,

HIVCATIHRE d WA HRIHH

AU 9 e AT A a1 9 G
I UETd @ EUITEIS] g,
AT AT doom fawemdie as =
FEMET o HISeATT qEror fohE g0 e
FEd. TEE WA FAHEITE  HESAT
SRTHUAT SITEARTETS] Y e o Jfveror
AT Hd 38, IraT A fashaeiie <sndia
IMEATHTE! SgTaT FgUT ST §aTHHEIE FeeT
w7 et ed. T8, & e yreEse foRy
MYESHT o =T fo=y St /S Teare
e v W@y 9 qhR 33 o=l i
HA. AW I IS 3hEY HEATEEA
Sag QR ddd aeul SISl Sicare
ToTETdl {9y qUEhR AT THEE 37TE.

g UTH Wl AT A fawme AETEETers
(Director General of Meteorology) 31 oI

FAMETE fa9m= (IMD) INTEH 31ed T
3R, SN dNigd A HAEHEA (200y
ATATYE=AT) EAHMHIAT BEh=A1 Aigl, el d
qord AR e favrrean qor Jefier g
mfed! hgid  (National Data Centre) HTUIhI
UG S HEA ddciel 3ed. IWE Wiehreh
FEIGICET-S T gy 9 HaThy, CIEAT

Whewe, mwaﬂﬁﬁmﬁw%m
TR gl Haed (Indian Remote Sensing - IRS),
TR U 9 Aiedr=an 91 I=aeiia @
TR, FAHMT JaAGHH SqavIl hg, HHifaeee
FANHEG! aTehg, SoidTy hy, TOwIsh Hifed!
%3, ThiAICes HIfEd! ohg, I A=A ol
oSl e s, e 9 fetunicdey
HISTU=AT SYRIGS], EhUHTIA FA0T I Hale Se
(network) TR el 37T RMGR VR ST
fowmme geem s wd aef wEie” 9
JUIMeBT  UHABR Wil 3MM@d. o1 Ha
YIS, hgrel d 0Tl foer (3e1) SImifeh
FAWMFNTE HEeA=a1 AMTdeh (80 Jorrefiett
(Global Observing System) HHIRI il SITdl.
TRATheld Rerur=n foer 3mfor gamN 37 8
IrTfaes gAWE A=Al WEEE! 9
FTEATATETS! TR ST
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TR gamEerE favym @ Sl
AT qiye=ar gl foy & gammeme
ehaltehl Teh 3TTR. AT ehglarl Hellhl THSYHEE 3T
&l HETETR, Serel SUETR, WSl €@Hg ST
uffar smErd Jefier fayeri areeten ses on
9 q@l T G q8E & deBr ATHRU ol
1 TRy wEeEEn JRd. Rew w@r g
fyeaeien  fagr Smifass geHERIRA E@ERAT
TeaelT Tdl.

TR gaHees  foavmrmen maft JreEm
YT SNTfdeh  gATHENTE  qie=aT  SATTfaeh
AT YOUTTHEY (Global Climate System) THTTE
el ST

IdE gammeTe fawmmean ufdeor shgren
JMTfaeh  FOHEN  gNued AW o
i gfew g v A= et 3R, 2
Tf¥reor shg YRaTEE saX fashesiier eurdier 9 fi

TR gamEerE favym @ Seilaes
FAMEITE uRucen TH dfspd anfr fawmrg
AT 9FfeR 37 = g fawaes
Frétemor, 3terS, GeiYe M AU 3WR sl
ST AT STTereh TR TgwaTe TR, W™
EEILIENIEZE IS RGO o S B Gl D
SRS URTemed, difes e, Ead 9
Arfeeles d TR HoIme @ied  fieR
EEIELIGHA

TR g faumT Sfaes gammHeme

- 3 POrea

anaghashiralkar @ gmail.com

i

2. Hundred years of weather services, India
Meteorological Department, New Delhi

IR gaEee fqummen mfedt gomeft @ R. IPCC, Wikipedia
QaTheTTdl  SNfdeh gaMENTE  giEe=a 3. UNFCCC, Wikipedia
YA TeRh BB shg (Regional ¥. World Meteorological Organization, Wikipedia
Telecommunication Hub (RTH) under the aegis of
WMO) TV "= fHestereft 3.
: v
i1 || %

i pewol ot A s

o 11| 2028 1132



VSITETd & WIRATd AT Hagaran e
Tfedel 3R, TG B FTeld @ ST ATHIIR

goa Ul 318, A o SRl Al 3 e
EH AY GRE YA Hed IWEd ST,
wdl e, foeEasiial, W guslen ol
IS W, S, STFhEEINGT 3o
GRIGTME, S hae WEE I8 3™ T,
3% STEdla SR Aqcadl Hd 3TR, & Ha™
TR STcd SIRmERN §| Ulee oTR.
I WA HA™ S HoFmEr F@Et w4
AR feTelt, I fiE gl I Jen ThmE
IR,

STl A1 W TET TgT SR g 3Tl
aeff ISATETH TUEE SR 3 G
HTE! WIS holel UM, 8!, AT o H18el 4,
I RO WA hral A = 3Rd. Wl
YHTSTG ITeRdMT A0 = 3T e JRTITHT
JHE FE Tehdl, W deA N FEEET 39

T A 3R,

9. HIETEIEA= faw (SN — NS AT
UTgeh, TEUTSH 6. 91=1L.H1.)

e fem 3 7, i oSda o HE I d
TIARYET AFME. JAUdlE haes o oY g
TS T JTETET. (Sgfe Tegt M 34 ¢ g Fafaex
3 &t wfuee g &t ficd, smem Jegs g &
). eSS SATEITEE o S 374,
W 9 G 3E, 9™ 3TEd, 9Ted 3/Ed fohen

e sifciiad forRIan

1 TS STUETCITA T U] HTE! HH! AT
Hed HUAT AN AR WEH AAEIH T
FE A areaar SefiEl holelt AL AR
ST g US SAA1-AAT qUE ST, U
AT HETE THR hefl AR AT HIEHR RE( e
el anfoass TR e IAEen gfad
3.

3T THIETCET 31T 378 gferd daet wifes.
AR Fefod T8 adEl, e Ml
I fem 3Mew@ aft wed udell Tifes. «a
gk gEolel AR W ded I™d @ dl
FHOR qrael ITelell UTfgad. THRA al bl
INBET-ATTA-TTESh (NI, A YW HEH-
%.a.dl.) 3@ e ool 3R,

3. AT — ATSTE I 18T AT A5eT Sech HHt

SO U W 37Tg, 1 AR |1
YA TaQ HHIA HH! (TETH, FAN- FEUN 319
o IS feree s=fiegad). H=arehe 8 g
(feuerett) 3@ Teed WM. RN ywor
IR USRS A, A3 o HS FS
3@ JdTd A= MY 7 @Id TRAWd qa4, Ted
Hde T M0 @ STET TATed URTEId AThidl
SUIIISHTE! d  3Ed. SHEEIET g M
I FS fema . Foft @i A, f poft
FIOqg! L. 7 Y @ SENEE Il e
39d T, Tded M@l ol HIQIHI=AT Jehiult
TIMEAE FTE hid. An fegisie  fommmmt
SRTAT T faerardiehtal Jeiedn W It

qeeh! PAR!. 1 WA 9 =ael .
et Sheft wd. frowe, fsam snfor feugs
AT, ST MY Shde g foed 5.

MG et B, E wgTen shefl e
o FeEaTel SURISHT SheaTel Aall 3TTedd.
FHS ATETe R Rl AR e
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3 T ded. AERIAT HET HAT g TR
HHld HH YEER T @rEl. HROT TROTHRET

YETARE FYUIIul ATerEn dl a4 el

3. AU — TBTARA FRET

e weh frem s, i JemgE guita
(AFN-3A-0) Urededl ATel. 39 q¢ AfehouT=i
@I TR Sheft ST degl atal, Foft I e,
ot qureet, it HoR ket A= Tad AE AT,
T @G ARl T 38, s Heart
SETEER! GeTITEE o & e = R 39
COTET W1 3THAM, SSEEGR hd U gSdd
ATE. AR TATHRS ¥ x o, TR FTeAd
3. UThGTE, TRAE! b U T T Q&
TRl e hetelt TTUE Telfed Ede ST,
HIUATE  ITEHR Thad ghH (e Hegan
HEfET) e we UsuR ATEl '@ ey SrEal.
UT3IITS 3T Feh! TSTATHT IUEhR §¢ T IIhal.
TH UCATEE, @ @G Fe] HOTl e
ifyeRfeqd radTae. JIUTd a1 T R A
Teffeh ITHIR, SRS TETAdhdl HHd TR Bl
T EE I R AT 7 MR g 3.

iz [l

¥. Aot fEm

=yr fem AeiEn g R TR
gifitqen Sral. & faga 3@ armar, 6 S feaga
73t ST 37, d faeedw. 3 faeeum A o
Tfgde e, 98 feeed snfor 9 foered s a2,
S U 3T Al 7T (S8 Tedl 35
s ¢ ol fIal al. gie Tegl §9 Aie guss
T % fodt Tredt %et 3 3 fod %a 3ie g Ui
HAihe TEH % <gH). Iar a1 fugam
waEE, AW @ IR A foesfEa
B S 3R, s Uedeh AT qIeyTEl
HOM FIEAT AT T1fesl, Taed o8 ol dl
UTeEl U eey] faged, @ ®™ FHdl
HEE 9@ fruifa see wfes. Tl se@w
IEYT HAAd Wieh &I Jd 8 @i 378, 0 ot
IR feemeafsia € S ama geia st ATE.

ST ISASITIT Yehed  STgavitean y&ft
wefa St otd ATEia.
)

nvgole @gmail.com
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FE g AT oHfed ST e
TgETEl A Iued  Uered 378, UHERiehdT,
TeESiaqun 3nfer fafay smerme @8s sHaar
YU JHAT AR Il AR T TSI
Ao Fad dred el 3. fawe, dEeE,
FRHAT T HATHATT Hlere TIH FFAETIR
ATE.

%9 g T s (Silica - Si0,), HIeT
(Sodium carbonate) AT ﬂ'—r@f[ (Limestone)
e fUoTIEd GIR el WTal. § HeH 3o

AHATER fadesde STard AT Tt 9 e S
TIN sheft A, fomiy ol ®= @ THiEH
(crystalline) et A TR (amorphous)
3Gd. IS Heen e g urestsar

DRIDGIHAIAIA fdsitel o1
a3ISIIol - MI9T

I STd. Tt IResiehdT TehTel &S0l 3TUR
IS <d, TvE fagdn, i, @, qafed smfn
fafaer St Susmme fomn wigen HOmeR 9T
Bral.

Fe YHRE fafay smea. amm= &= e
AR ATREA A, TS HE IS TS
anfor gifga IrEd, S oamEdATeE s S
AN A S0, ST fThe i ITdell
e wfalias eI JATeTdie Uil
M TIIUThERId AT caTETd!  aTiet i,
Hffeeehel e gfeofl, deresieh 301 HH=AHE
IR 1.

FHEMETHS Y dEEET =S
THMER 9T9R Bidl. elle e Uisham & Geid
Tafedd Ugd AR, S fadeserel sregEm feqat
TUMET < GUIC M [ T TR hel
SITATd. ATed 3 Cultdl shid WIS SHIUG TR

@ w0 A, 0 s IHER IEEH @1
STehd . I IVTAET Tfeieh 3T, Wg araaHTiet

IAFS TCAS ol Fg Iehd. HrE fIgaaTEs
TS ff o USRS HISSm  SHTUTER

Al Id. AIREE, w= Tid wogmEet fafay
T SATFETEE ITRSG! ST, SATHS HTael T
heATcHeh bl qIN shell SId. Tl A9 helcs
UL SEEeE Ad, @ famm sfor e g
IS YHMER Bidl. HIEeL JA(CFHE Tt
IR e ThIRITAT FTEEA Hgd! qideett 9d.
IS THAR &A@ HIdl el 3@, q8d, WX
Tie, dTHT ITH, M 3Taes AINATaR!

| HE HEEEl YR g9,

qUTMY, T HE FAQE Fed. o 64B

| RIS TES g Wehd, MM Jeedmal ot URER

e fogtd. e gUfddaean gfe fomiy
HIGBS U YT . ATERE  HAShIA
S e AT SHIE T A= 9T dTed 318,

T & U S, Iuge 0T Asiehgsesn
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gl Uerd 3. AT SIS [uremiyes JTfor
NP TAIEYS =l IR Had dred TR,
afesaradl s fagm sufor demEn wdme
e Rt Seed TE.

ot

e T fetentlt 7 arem wne foua s
T T ifaesme s ot it
HRRA IHA. HTE HYY & TN ITILAT AT
JHAT, T Teaena feteruft e S AR, ®
== IBATTER STR@en (ffa ) fmior e
foren fafire fowmft qevam™ wea .

HE g Th EHEH U S HE
FHA et a0 @t foue Iwd. fo=ama amr wg
HOGTE FHAT HH . B dfNsed &
ST UishAd  SUANT USdld. hEd A
ol gem g fwfor e, @@ = fewmft qm
Thdedl ST M qed.

HTE U] GIhUi=aT TIhldl qHdele
fe=amen qepeT &1 A1 Wishaan Shgfeg @l f&u &
geeflatial wafa s Aufies gered e Sl
e f&l ST Tew TH@ET & Ihdl. W &
@S WY FHal; q 3rid ggw et feta
JTEAT. IT AfshAT HIAT 318 TRUATd.

faerult e gEUTTER A g ST A

JHAET THT TR e arew. et
el @SRy g i fefa qe feen
SITAl. A1 J] 1 HEW qTEAT=AT SIhIeR aTvl el
qifoermerdie YR fagaan, e
eI el ST AT AT O TehT HATSURT
ST 3Tt <61, A TS e Y& aredl ST T
qed. B qeUl 3T Wles Wd Bid, HRuT fewepvfiean
@™ de1 Nefa @ fg¥n TR shoter STl

fewepoft T YR &M HoIEE fo=n wH
A AEATT 3TEal. ATEROIU He=a] JEHFTEA
$30°C T 2%0°C AT HHIA f&thufl Teheehl FTd.
HF I HH A W HE G @A A@SH
ST Wehd I ARG d8 3% IehdTd. HH
gy S e qC gL I qAaR i AL e
A B TG & Th B0 qE TR,

= AT feehviiat=n g 8T8l Teh Jar=n
HeHh AR, GU I 9 feeamd shrd At 7
fmfor g% wrehatd, W @Y & ge oo gEh
9T TR A AR A g et e s
IEe W 9 Fafeyd s HOvATE TTEhg!
M. TEUEE IVl HRAR THNE S, THE
fead anfor TREAE @M SNTE@ERYT hiedrd.
ThrE fowoft aiar T 20 Tesd Id, HRU
e el feu see] wehd.

Tetepufiean =1 wmfa avveEe TewT= fieh

®Ad TRl 9, deg1 e S e
BN T AR Si® @SR IR .
I @Sl WHe ggw as fmin gae. 7 a9
S Ty fewa dd, 99 O HEen wEgad
AT,

SoTad. s 3 fgu Fre guskia ooy fwfo
BId. I HIIAT HlEl WA IUHTMHS de
A 1. § de T HHT B, ISOTAT BT B
M @SR 31 TSEd aad. e
YR AT qTed M B geaHT hel
s W= Tgd.

erfersT=T ¥ uTEdl, e &1 e U
THICH! THR TR, SATA I T AT TS
A, WY T 9R e fehd. IR
AT T fehaT S UeTel 3k AT AHIHS o
TaeRt fasrard. wevEa fewenefl defeprefia st
il U 3.

feteruii=an amoE A wived i dEmE
I T feg I, S HUaET gTarE R,
greTe fREm, A s S Sgwe a1 we
HESTeAT STHa.

qorfu, fewervfien &1 Aaferdt smea. g
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e fohal Gu e fewwolt =1 wrgAE Har
yhR foafa s, e o wEe IR
HedraEl o FEtE Tgd qed AE, Ui
TR IET

&= gEHEl & UfhA WEwTE 3R, ®E
qedMT e A8 qohs 3G IIehald, AT FIaTl
AT JTOT BTAHIS ST STEwh 3. Hre (RR7
IENFTER 399 37T IF EIEAT=T ST SHLorel
foaera TR IR,

T HITET T

3 Y I I Hgear=l I 3TH
HIEE 3R, IR fetepuiiuer 3 I At amaH,
I 0T HEiEH IR, AT FAME fosE S

HE HIUETAT Ufshad qavd o sT@et
ot feifra qeot = aarer snuTid 3R, % &
foqe anfor sreRfeh e TR e gaw
ster fmfor e f @ foswmfl qmor wewaed.
FATAA IR FTeh Hle=al IEWTTEL & STEEl
T TR . & SR FgUrel g&H qe=Irea
U= ATERA e I Wasd qed.

T AT HIIUR FTeh HTHIIG: ST HIATES
a1 iy g fhar fe=mumE sHEee od. ®
Terel 3T HAIU TS d HIEAEI HI
TGt HEH ST 3T STREERY dgs i
HE IehdTd. IUHLMET hid, <& 30T Tt I
oo d dEwE 3Ed, SO AR S
YU TUIEAT a3,

JUel! STOREt WA, A GAAETEe ShrEal 31
AIHAT U feemed qan wEar s A=
AR ITHOM gleraral b &, amges
At et HHT BATd 3T AT TTurET dTed.

M Hdch (Sensors) AT TT=ed
(Automation) TIRTHTET STITET IS THTUTER Shedl
JTdl. Hocsh hredl Sel, s [fya e
T gBwRETEl Rt qUEaE. HER 9
IYHIMET a1 Tl STaIaTa FHrnfoa .
TS T T BV THEARE! ST 3T BId.

HME HAET TYo T Isora fior g
oy B, ITHM SIS ATed ST Hrauft
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TG a9 shedl Tl
HUehIT3ETT M 9T Id.
N SR T 3w fafay emmme
BIATd. STk &1 e, g 3T =t
TMET=AT M dIR HOAEE! & I3 AATaIH
IR, Y SARIEd, W Yde i gred
HIEHTITTE] T HIS=T JHUTEL a9 hedl STal.

SRk IO

Ta Uehe (T = RR)

T BT UfhId [T WIRR g 3Td
e S0 I9gdd I 3R T B0
TR (fetehofie) HeeR g&n S@SRYT TR
HeIMA HE A Waed Sareyd v FEfa
g qeUAETSt T IR 9o Shell Sdl. §
e gy fege 9@ camm ifdssmeEndia qr,
T AT 7 AN (fracture mechanics) RIE]
@ fose SRia 3FEd.

w1 7 foge 1ae s s @me a1 98

A JHOMG faafd gl W= Aevnll ueh
TR Bp STEdl, ST hIaTeAl STEISH
g b s aar.

T IR %Y ™ HATT & TS HOTETS!
qmr foaor O H@eheuen foem et @, &
g BT TNEESRYSR daefl I 37T gerern
TEM Eee S, degl S Al Sl foeg
o3 o1 o] B4, o1 S eyl fowmf
Trgraar, g1 a1 T Tieua Ad g, degl
&g qe1 Furea™ qe dredl ST e o Waed
qed.

T @ T gewre afited muN d
e b anfor T Wa qevamd Aed L.
EAM HE A=Al qoMd WIRR aTeTd
qevarht foonm tfaes g Ted ST s
FHEA dg HH A, AR HrEhMT=T IUrEEl
.

TATHTAT g UTEdT, T iRHed sygfe

HOIATE AT HAifed 78d. el ool Th
e W foeft 9d, deat @ fowmft gaw da
TR Bl &1 a1 U Hremd T HAAR 65
YAl W hds IESRYT ¢HA HIE qed el ;
T ISR AT YhR S AR H IE9IHh 7.
I fowmfl i wmeRet gfieh TEEEt o,
1 e w Ry T e, e
T4 TES AW, | HHRI YhSue diedl
AR HEAT. ST TSI ST FTehoied] JTEdl,

TEFT ITORefl SITd, SATHed STaeheaiell Ul dTehg
aqryEd Afereh fEr firesd. el sy wiermes
T HITST I B8 34, o Tohg HIGd Hid
foT gATen FWW <d. q8d, THENST W
ol fafay smeeen wremamdt s aregAmEn
IR AT Ial.

T EET I AT PRl hless] Hul
AT . T feeiell FAESRT T8 A7
FEE IEE]. R AT & Wl higd ol

T QT SESl guTe 319al. a7 EH b=l qId

HETe 3T8d. G0 S g1 fGea® e gehreal

feR gg wrehd, T @Y w1 g feeam™ S qeum

g.a@aﬁmww%ﬁﬁmﬁw

I YA IR S, HSEd!] hideh,

HIE HelTHeR T IJTM ST HiS=T THTER

Hell Jral. foiva: W ™™ Hmd T WRE

A I EATA.

(AfEd STt SR J19R. )

— . = oEq S

jvjoshi2002 @yahoo.com
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HAERIAAHY HTEl et hied, FEUN MBI
HeRl HH HEA qUd AERME Ay gerutEn
AT e Todels HEl HH! Hidl Ad AreTed
IO AEfE g Wi MY SHS U
HAENAT & ol Faire Fesl il JvIrHe
ATRd. TFACE W ATl Tl & §ed
hedTH AT TS A dIeUAEEd] Hed Bid.
AT SaRIAHY SHE 3HH BIE-BI §eA
HET AU AT FAeE HH! i Wehdl. b
HIVA AR HeaTed g HH gral ST ar
Ul FUITETST A9 FI TIH HRUNYA 3T, 7
T AT TG U oS I, G4, SIS
Tere fohet THTOMG St A3 Wehdl, FHdol A
I OTHeheh STEATd AT o A& Jededid
HY HUID AT FEeTal U S BUR SN,

Fafia o o =em = . Teire =mEm
HeIT TrIeTd fEauer st g% Ihdl. SIS
AT Ao %Y BlAl, S SETefl @R YR,
o Ugre=a il gvamd Hed &1 wehd, ST
TFHTdI ARG UTdes! 39Tad T8l add, oo

AT fhftds | e R &t gt
UhR T (T qA i)
3= 7™held | 3= I™hald
JHA™H | 99
wifaes ™ h‘;;z%mzuo ¥d¢ :de
?EI il IS 'ﬁmg" SR 2de LR I8
3!@”" L5 ﬁa"ﬁa ki 'a 3' !ﬂ'";: «d 2o ¥d g
TRIVTSRIVTET TR TS fehdt SO et Aat
(SHIZeh THHATH-3)

RSN, LTAUGT HTST-23
slide19icliAER) a1 dIsel
Iadcid ol dIA

1. Wl Jue

T S eI HAEdAl. I e
TIATT FadHed M0 3= (o TEAHT
Y, AT AAHISN S Toiers feheft
YHTU HHT BTl o hiTeh hHTH-¢ HEJ grRaaciel
IR,
RME THO G/ ThR ATed 318 Y
ITh AT A 4. 3Wfaes fohar wifdan
=Em, e o, da ¢ amfur
FAfaafaferd! ST 38 d IR YR 3TRd. wTdehl
ek FAUET HIIEN MY for e
2 I =TT e Wt B wehal. fesiy
TEUS, T (el TEACHT SHadiHl 8 I
hedTH T EACEHEd higl JH o Ad.
R 3= e 3 Il 8 U el
T AT EACE sa $Bioh Igd =l &er
] IV Hed Bid. (HI¥h HhHTh-2).
sRifen fohen wifSen =m@m : gom wE
HIBEE! (He 0 d 30 fafR) wr=h wueg
I BISel 319 UgdM  holedl  SARITHTAT
fas =, fohar ‘wifesn’ =™ 3@ TEed
ST, ST, GTgu, TRIehionT, Jed AT Sfetg =meror
2 I =AW THR 3MMEd. ;M ThI=AT
RS AT Tl aTed ST IERTa JTorame=n
IR SR Bral. A7 Tehie AW I Hauer e
7T 3N PUFH HTed gl SIard ST gearm=n
€TehT HHT Bral. IT SIS HIS=T JHNT Shetdl
ST Fd FAHAS  ISHHIATE Ted 8l
Sehd, AHTS dqmorqema 3t faar &t g g8
JURUITE Hed Bld, q8d, AT ThIedl SIS
wEmdid EaTee e JevarE I @
AT ITSVITE Wed &id. 3Rifeeh A
TS ARfdeh ATHEEss AU dled. s
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JfFEss 7 9r gE=ren fdidia aor s
HOAE Ted Hdl. AR gH=AHefe Hghuun
wH Bal, WAdieaT HeEsl YEU gedd o
darEamedie AaUY HH B RIS S
B Wed BId. q8d I YhReAl SIS,
IR 9T BOTERTET (Stress Hormones) &9 shHl
Bl 9 TSE e wHl I Hed B,
e S, geaT= FHHeia WaaTE
IgSAd 9 AT EAYLEs] dredl. IS gl
§ohe BId o o IWE HHl gHme, iU
FHRGAI YHHE W G0 HE Iehd. TS
THRIGTE Ul Bl aH=T=a1 et ge el g
STal.
FEATRATHY W UUR ¥ T A5 g Sara
g popEmy 9 fatmer sEgma 9ed 9
OGN qhe  BedEe. dled  WId.  IWIfeh
ST AEHTIdG QI8 I Bl GHT AT
Si<hrafed, qd™ HAMEl (Chronic Obstructive
Pulmonary Diseases), 3R Th=AT TG
STSIRT=T 4Tl HHT g 1ehdl.

TEATAT M TAaTe=aT=al 30 TITETS
HATTSIqT FHd FHHT Luo e wem disra=n
(Cardio/Endurance training) 31dT Wy fuf¥e 3=

drerd=n 3Wfes AW ST W AN a
AR, TEAUFLER Hdcdl SHARME Head g
SR U 3T H3ca] AR I drr=
TS =AM U, 8 M hid AT
T geAT! Tl foRd 3R AeR e, g
HITHMY (ITTH HHH-3) TRITATIHO THAT
TIER, 3T SR HIAET gEATH Tt S g0
q Wo% AT TAM T T ATAT HHT dlsia=n
IRfereh S TS ST, STt Tt o d Co%
I FEHE WA R A1 FEWEAT 3= At
AW A .

IfSeh AU HISIN AT YHRIATA H=H
HE THICE HHT ATUMIET FHA q SHARATHHE
Frafiaar stEmEen &, @ U9 wHT HH A
fufe s Frffaett ure feew srifass
FAYAT B3 T A0E =W HO ATEIR
Id. FEY GE HAET ATeAT T Tl
M 37d. gl 3T IH g& e,
FREH, A AW el areqd, of Tt wo% o
¢o% a1 T9EA (3MTehdl HHTH-3) A AT,
I HOIEET FIEEROTY ey d o0 fafte
AN, @S WO 24 9 Qo AR Iifae
I hld EcATE Tl aead 91, 3T ot et
Wo T ¢o AT TN AT drdea o\ fiyfae

EXERCISE ZONES

20 25 30 35

100%.

0%

80%

0

60% 120 17 114 111

Weight control (Fitness / Fat burn)

108

AGE
45 50 35 65 70

105 102 a9 a3 90

BEATS PER MINUTE

30%, 100 a8 5 93

Moderate activity (Maintenance / Warm up)

a8 B3 a3 T8 75

T S (SRt ShHTeh—3)
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Ifoeh AW HO EIS  HATd. ddd, &
R AR, AREE] Tl §BgH_ HHl HE,
T STHTaT M 0 SETIH . T,
FHHTIROTY 3 feieh ST Teeh | Teh dqTET
I AN, AT wHd wH 30 fufaeren
HIBMY T Tl wo % o Co% AT TWmed
ST
a2 . oy e, S
aty fmf w&a JAuEr a9F IFARE A
R ahe aTeae! JTd. ETdl, = IR
o 3T, rmeia a9 ST, a9 ITAre
AU ISl A o, JrEEde Aeed
ST TR HEA, TR gTerareiqn Herea fohar
gty fmfo Fen S, Wew e s@s
TEueiel drhe d@d WA, S 3¥edl SHfed
FIeATCETE 3UgH 3Hd. Heed e asm
FU BIUATHE Ted B, ATET AW HLd AT
Hall @l Ugad A, W 3T SR

e U WRE THE 9ed S

sfer Uerea st grdl. frafidqummr e
¢ Feamge? sRIde a1$e SieeTd  (LDL
Colesterol) AT gmﬁ@ré‘s' S @ﬁ, g
Tasdi=an Iaael T@aee 31UET Resting Blood
Pressure HH! BUITE Hed &Id. @UTIT'T%%?RTH
e gew snfor waaTfe=T= 3T gurvaTETdt
GUd ®EE 3Edl.

TR Ugem ¢ smfor  smemmtes
ereeg S, 318 e S 9 wehr 3R,
TR e e, SR ety e
W@,WF@WW Range of Motion
(ROM) A&, TEUNl cI1-<T HIEAT=AT gleTaTe =1
YU ST Tael ATATd. & hid STEdHEl, F1
JMHTA MM TR0 qTad SFHATT. TEUerE A
AT HHSTET &Iq 1 3TEd. (3TTehd! HHTH-3)
I M GIE, E e Wl &=
WW@HW AT Concentric Phase 318
TEUIAT. AT 309¢, A=A GO HRY JaT0T
qrod 3TEAId 9 Il ATl died AEd, el
Concentric Phase 38 EUGIGR W’&Iﬁﬁﬁw

I, AT hedHatg! AehTiash Hherd @l TS ERET dehe 9 RRAN JTevaTd Hed

Usd Tgawd. e ¢Hmge smyen dierde
HAIIAIIEd! HTSelodl =t (Visceralfat)a?ﬁ@?ﬂ
sgfor e &l gl simee ERE yHm
qTEd TS, T AT ThIS TN
39—y < TFAT dTed. AT el M, IRKeet

BId. U9 ERET Hrfds Miasfiadr aed s
Wehd. I9 ITAU, TR-S3h HIeU & SRHIHS
e =l e 3mmea.
IEEmfes e My, @R ey
e fRrdia, g Svdd geEd 1 8

ISOMETRIC EXERCISES HAVE A SINGLE PHASE

high level of tension without the muscle fibers changing

length, and without a change in joint angles

1. CONCENTRIC PHASE
muscle fibers shorten as
torque

angles become smaller

2. ECCENTRIC PHASE

DYNAMIC CONTRACTIONS

of gravity, as joint angles grow larger

5 they produce adequate

to overcome the force of gravity, and joint

muscles lengthen as the fibers continue to exert

force, but at a torque slightly less than the force

o W
- QT

iR Werea ¢ onfon srarthes e 2fm (st wuiew-3)
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Bird Dog Dead Bug Standing Side Leg Raises Hip Abductions
Extend opposite arm and leg, Lower opposite arm/leg while  Lift leg to the side, keep (on side)
switch sides. keeping core tight, torso straight. Lie on side, lift top leg up and

Reps: 10 each side Reps: 12 each side

"l

/

Incline Push-Ups (on
table/counter)

Hands on elevated surface, lower
chest, push up. Reps: 10-12

R s=

Tricep Dips (chair)
Bend elbows to lower your
body, press up. Reps: 12

Reps: 12 each side

ﬁf\ P

Shoulder Taps
From plank, tap opposite
shoulders. Reps: 20 total

down. Reps: 15 each side

Plank
Hold straight line from head
to heels. Hold: 30-40
seconds

ST SRS TRTS TR (ST STR-¥)

o, qE9 WEE ot 9 §ewdr, @an fer
fordmel 397 9= v el 9. (341, wied,
e fe). 3T TR ARMMY FRE S
qI0T AT AT Tedl. AT SAHMHY R S
giearear feRder @& higd ol 9d. & SIM
HI3R Lfaferdt aTeauamrdt sfor aer= fafire
aﬁj TSEd  AUAEE] IUged  STEArd. (3Rt
ShHTH-Y)

THICTE HH! OIS S Hh LT i
JTSTSIVHE TRy fohAM Qo fife e, gt
JATIOT AT ST & § ST Fgsl hidl Jdrd.
YA ST T ARG A=A qoT=1
ST IIEA TL=ATECET & ST LT Jdrd.
SR, S3HT M PHATRRR TTeldal AT TehrE
AW HAT Idl.  EISHHE AR
Mg e i futem feam &9 awm
HUAd. Ih A=W, SRS e i

afor sreEmies e 2 @ fadl s
AT AT shedmd JTUe WaeE HAk[ T8
Wehdl. A A Hid Ulgedd 3= &dee
I e <A1 THICTaTHEd T Hieh I ITehdl.
THUTG  SEasiduefid 9ea wed 3=
TFICIETET SRl HHI LAl IS Iehdl. AT
Haadefl sEded! W I= e AEAHT
erdiET el g JHTHES HHT A3 Iehal.
I, I ged, feheult i Hg A
g JIISl I @AQEge BIUR - €leh
AT T HE ehdl. 3= TS HH! JATIIATETS!
o] T AT Vg SEeE wH g
eI
il Ofg=mean orEa e gEfedE STt
wyAE A1 SNEEH frega Aifed SR e
- Bl Wt "Jue
swateebapat @ gmail.com
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g 9ot @R W1 S 3T, ITET Y TS
A AT IT AR A BT @ A Tl
T I TURT TR L&Y TTATd Forchhmmer 31
ENeh T U= &Rd forwefi=n wewmen
TOTT e ITET TS hrget i Wimifets TUM,
THGTAT oA @iett fohar g dead ad Y@
A= g9 JHT G99 9 TEd.

THGTET FATG qUEH FEUS HHgT 919 @R
afor Affeas I EehTeAldad |ifsam AT
FANIEE B QU T Teeh ST et THgTa
ATESATd. I “BIHHET f4gid’ (Forchhmmer's
Principle) 38 Tgurdrd. qvame Wifds 9 TE™H
ToTeH 1 IREdE Sfegiat 9iel WTE TehaTd.
Salinity TgUeIEl ‘Rar fehar ‘ergurar, St @Hg,
WS, U, &0, qde W1 Ha™ el
eIl a3, LCCYTEEY William
Dittmar 3T ERNYhT Tciol HIGHETRIT SHTeTesAT
HEETI IT0Tel |IGRO o T+ quTEet TTT
Forchhmmer=a1 ﬁ?,'l'clTH gTrﬁTl ﬁ?ﬂ
qroaTefl SEl Uk S TUIRR AT T
ISTel! ST, TS UehT fotet qroame fohdl 70 &R
forareseiel 31med o ifgel ST, @ SHIOT HIUROT 33
q 30 U giq foret 3% 3m@d. fafgamn PPT - parts
per thousands (0/00) o fafest S, @ew
TEENRIET GUE &TRAT 35 0/00 Udd! 37Hd.

FTATEH HEENNIE AT $aL AFRT S
A€t T IMedd Ad. geat=A
THGTAT qT0aT= &Rt Sl 8id Sid. o fafia

R C G G R - 1 T A R VI
e Team qdfid 9rTIdel 9= AXrded
T RAT HH B A, FTEEUS FHeE
foyagarhed ga@ wewma wei= yEr w g
1A, SEl Ydihs HYE UM @RS B ST
fema =

TGS SR |

g gRar i SvEmE s A4
gfshal HRUMNA 3MTed. WeHr Uit ¥ ATed
FAd, SO ARG 7 qIR el 3TEd.
IAThG HEl R YeHT=al Ivad (HEee
AT, q8 JHAO ISedHd Tehied 3o

Chloride ions Sodium ions

Sodium Chloride Crystal

TR ¢ : HfETH FANZSU! TEEHE T
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gr a1 wrdmde @ fomean ste a
FEUTRG § UEET Ul HYgIa WA fHesd.
BRI -ATE! T A7 Fisharqd Tz qTofl g
B T W ufRden qERor 3@ TEed WM.
WWWWW%@H

ﬁw%wﬁ%&wﬁﬁaw@?ﬁ
SeeTd . SAT WCWTd AIIHH S 3TEd e
fosmToren Tqgre qrvare arsdives Stfees JeTTTd
BId. e deffd &Rar ared. IS I e
TeuTde ggme (foayaedn FSfiehean WETa) @
S fegd Ad. W {99 arew ywmr a3
defiet ggr uh fowes (dilute) B weursiE feeet
qRAT HH . WE Yo U Aen 59
g fresara faoeeia aoft w5t @re swd. =
fhToft Salinity Gradient (A T@-3dR) s

WWWWWW@W
TG TEA SR G Ed A @e Uleeren
GIA= A o] Rl Jreerent fegd 4.

3 30 33 34

HEY QAdId Red Sea — T THg - STM0T YL
U - Mediterranean Sea - JT fehrofl qroam=it
AT T 3@ Id.

TIHE M ‘iﬂ‘Jﬁ (fresh water) 31'{4%, EIE]
QAT 0.5 PPT U&T (0.05%) ! 3TEA. el
HHTAE] dBlEd A, 0.5 d 30 PPT I TS
THT AT Seerd. <ITged ARdaR @IgiA
o M e 9T faaE e ST

Oligohaline (0.5 - 5 PPT)

Mesohaline (5 - 18 PPT)

Polyhaline (18 - 30 PPT)

Hadqg (The Dead Sea) - Rl W A&
IEA, I AT 340-342 gm/lit = 340 PPT =T
(approximately 34 %) 3AEI™E HEd. RS
I FYFTEAT T %o Y e @RE @
Jagqgr= ot 3TEd! AT AOATE ST (density)
1.24 kg/lit TS AT AT AT0ATT SATIV HES T
YAl T diEdl ATE AT a8 A wHEE
ITAFM TFeTel gerel Widt Tgad A&l 9 @
AT WRE qTvATd Tshel a9&qdt, J8 fehar @t
IR T8 YA AE IS JaeHgd SRl
Segei= s1feqa fegg 9a A&l Dead Sea U

35 36 37 38 39

Sea—surface salinity [PSU]

[E] Annual mean sea surface salinity from the 2009 World Ocean Atlas. Salinity is listed in practical salinity

units (PSU). Plumbago

JTHA 2 : THSTEA USHATA A &TRA SATfeeh ferawon
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Jordan Rift Valley A& 3T8cId, THEHUTEIARE
el ¥30 iK™ TUsh Terminal Lake Teham

Endorheic Basin 3T/, Sifed A& Jrerm rof} Tﬂﬁ
e faen yEE 39 Gual. 3Yd 4e Uit S
FTE AT AEL 3R FIAE TR & Srse
Tl ATElL A qeAEES GG Ui e
Srfie HH g TEd. S agg ST
gald HId @1 qvaT |0 (Inland Sea) VA
ISEe . HAAfq A AT /S R 3T
3,0%,000 d 3,¢8,¥00 =I.TFHI @ FEd. IO
aifor SRR @elddl 3™dd @ Uk Endorheic

quichll, TTeTeR fewdl. SATHST AT Red Sea (|ATE
Tgg) ™A™ USH 3. Trichodesmium
erythraeum @M= a1 gl Wt fam
feqomR Wt ATTER B ST, STfheRT ST
anfermen it wiew faerfieto gl o o
g fffdt aneft a2,

T Y5 (Black Sea) BT Id JUT T afzm
IR SRIH A, §d STt S
(WITH) d@eell |95 38, careal argl s
opl, FtEn, WA=, gohd, WEm snfor St
319 <Y 3Med IS AT AT Inland Sea 3TTE

(37qdidl gUeR) Basin 38 SITd @iSldd™ d8<

e .

Jafifss ST OIS |1 3Ted. ST gaTHHecaTs
g g fefie ®um wHf ga S
T UTddiaed fogd Adrd. A1 duge uroft
qUOEETETe 00k d 033 WA 3%000
=113 il I IR,

Tt ¥Hg (The Red Sea) 1200 miles (1930 km)
ATE=T g 190 miles (305 km) ¥dET, IW UH
Mhehert  aTfoT  aRfemm (Arabian Peninsula)
STeheuetT TaHTvG SHUUTT Teh TG | ol 995
TEUH JMSEAT Sal. g YUel HITAHhd YHed
e & weErTer Sedal. @ fowmf wR
TS YHIOER S e a¢es fega Ad.
qRar 31fues IEell alidl Safafaydar @ @i
THMER 3T@3d. 3U  IGBUTAT Uikl TITr=an
IS AT TG IO T SUh g

AT HHGTAT BRI ST JHT0r S
FocATal HUZIACAT TRE 3THd S AR SHeggEme!
JMEYIH IR, WA A1 Hled] UG Wiefl ared
Sd qHAR Alfagsm=l HAal fggd ad d Loo
T 200 Hiet Wiefler 3tifedaeH dquiae Fq7 AT,
B JfRISHISRTEd (Anoxic) THIST UTOIET 2T
TgsaraTdt fawr s, amesw gwrmeft /e
A Sfied @ieteR 3Teed ATE.

IqT THGTAT Euxine Sea 3THEl TH @ 3TR.
HTBT TG Th HEwdTe ARl quiare foshior 31z,
TG RAT-Yohd HEWIGR SATEG A1 FHGEEI
3@ hell STal. IEUTTE Affaas Jaa el
uoft ®BRE wiad JS @I U aTuTd
fEee Id W@ A1 g AUfifees  Sfed
(Meromictic basin)ﬁ@f{ g 4.

JATH 3 @ T TG

(Image source- https://encyclopaediaafricana.com/the-red-sea/)
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ST ¥ : T TG

(Image source- https://www.smithsonianmag.com/smart-news/)

AR STTESER FIUTR $TRA gRoms

AT & TG Stag s fqamare! e
TgaEl e oo AR, TH  Sare

STURTRLAT AT &A= T Hafed T shel STd
0T AER &1 T 3ed 9P Siagsid
@H . Osmoregulation 1%'01@ I o
SITOTR 9Tof} 3TfT s ek fer fRee. @ |gfera
FESH JEdeie U Y% S AU SiaHH
=dild Hdl. U UAS Golard & AihAT

TEd. dieRITd dreE @ @l S arar
ST el T T AT T AR JH
TR ded A Al OITRG §edd g
JNTH FHEA TEwaqUl sy hredr Adrd. AT
HETENT=AT qvT= &Ral & Giitheh HEETRIAT
TR QRASAT qoid I 3R, HeN g
Taieh TN 3¢-3% PPT Wid &Ral M@ Id.
q3AC STfeesh TG & YA 4-¢ PPT Ude@ HH!

IS YRR A IR, B e desn O

9o fohal @T=IT WIUSTd TEATd a hial it
TG TeRIeAT IR WES U8 WehdTd, §Rdd
BT SEAER o &a: =0 YUd Sgdt geqd
JAUAT. 3T STt JSHATeRtaT 3TTfor g
FITIh AT SUeTeh GRAT SFHeiel feepmt faeam.
ﬁ“T%ﬁWﬁFITWWOcean currents TEUSIE
gugIae yarg fmfor groamestar aome q@e @
IO ST HEwaTe] 3TEd. AT TR SO JrT
JeTgese geeftel Thet g FEfa TEd s

eI 30 uTfeet sl g uea
TeEyul IfEy wuN @ uaa  fareeseten
A=A Gy JuTdie fRrd Jrera tEEie
el e (Constancy of Composition) <]
TEUIATd. TEUS dHgacil i fewfeswmfl aeed
FEelt al ot eTRaT ST I (Fifgaw, WM,
FANSS, Hohe 3cgmel) fmio wmoefl e «n
e TUiR feha TREaTmTOT AR R

T &Il

forgren wwuTdiel &R S Sl SET
TRUS o1 I AT B9, 8 ¥ dS/m gar (SEt
fomg wfa Hiex) Smed 3meesd Id deeT = St
AR T 3 Fegel 9. 37 S AT
3TEd. IR gAR §.103 G gded SHIA SO
feham @RSHH (Khar land) TVH 3Tia@ef .

TSI YOIl &A= JHT9T 0.4 PPT U&T shHt
YOI Freadl, I AH, THLE, U AT el
e Bidl.

Aeifies wieumll =M, o, dosl 3
Sl e @mE e SoEarEt &R
qred. Tl WTTdiel eh Mesmamuara fofed=
IToff WHE oA S 1 ufseh 3MTed. hishura 7
fordiat fafedt e fueda s M= oI
T ANIH UvAS @R Tl e 3R
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Jreht aifot forerterdier aftomm

qRIH Sa Uil a1e ged, HAmdtdie
JAfctE &%Tlﬁ'ﬂ@ Osmotic Stress f-mToT gral.
TRV A1 WEYS 1S AT BigR a1l I
Y% Wehd ATEM. SHIE 3Telt el ol =mern
Physiological drought ¥UTdld. g, FI'iE@, w_°|T{°f,
T, HYE AHRET He@r fUhat =
Toraia wftomm gt STfor fyehi=ar IcuTeT 30 d Lo %
e e un fradt gsda enfon segEe
FAHIA FAW B A AR ANEE. I
(underground water) &RAT dlGcITH ooy
qoIT=ll 3UtsdT sH! Bld. WHO (World Health
Organization) 3T STTfeieh AR o=l qriesieh
TEHER fuvar=n 91| woo mg/lit UET wHEY
TDS (Total dissolved solids) ETE. ‘g'[CﬁEF EIEEIG|
ARIH I fieA FourE S AmieR .
IS T T GEESd, Mg add 3
M qvATdiel HIRm=al ISdl 98 gidrd.  aroft
ST AT IR @ dTeal.

ATAIET SIHTET T8 WRATehidT BR TR 37R.
T MY HTAT SFEATATTIR T, ITICH,
TS, GTTe, BRETOM ST HErIgTdiet Higsi wiTd
&HoS RIS AT §id e, SISTE wTuf
feadifeea @i q@= wH ga Sa e fegd
I IR, v faureft o amwar fivam
HEfeUe e AR, fohall Wi WiaRidl Higsn
OISR sheft SITd 0T S| il TE-siiet STaetelt
arq Ukl 3caTe AT SHT Bl .

Salinity Tolerance TEUS &Rl HEARierdl
(o amged arareemd o Tl aE
TMUIT ATl &Ear). YNNG AN A
AT HUMAT G941 Halophytes 3T
TEUATd. AT FRAES] gt wreaEdt fawrd
FEAT Na+ o Cl- I &WAT Vacuole fehar
Teferqepmes (ATaauEhI=a Hige Usft) |reqd Jadrd
M S ST fhATaTEd g e, gl
WREEAT Sl =T TS § foenT et &
ATeqd SadTd. HiAidH I 9 faedt ugd Ted
39 M. Salt glandsﬁlﬂ'[ arefl gt 3for

oY R AT, ST HTEl T ine e
T AW A@Rd A, AT ATTETRA
@T(@?ﬁ IS (mangroves) sAfafea e wwics
FUTA ST hIgd 2TohdTd STV IERTA SR SHTT
gaferd  3uATETSt vt g, SrEer Al
AT AT THTER ATER @S Hare dwhg ok
fehan \thg 3mreRr fega 3.

9¢% T yomT 39l fea Tee wed
Endophyticﬁlﬁ'l“ifl‘[ NER) 311% ISCECEED 311% IO
TToft W ST a9 8 Endophytes STRHTT T&dTd.

q3AS, TGN TSfar=an IERrdier urvam=
YT STald W TeAeT S 3TEd. e
AT I o STex ST R g s
7 TSI o FgTE vt fudrd sfer freamefe
Ty Usfinmdsa (chloride cells) FAfeie &R &R
TTehdTd.

Osmoregulation - mf@ﬂi"ﬂﬁ“ﬂ'—l TR
goftareaT IR 9ot 3T &R (salts/ions) I
o TEUATH! AEfies Ffsham 1. qToaTa TEum=
goflarandt & Uik Add ATl 3Ed, R
STEIeT UTUATE &TAT AT OIS gaTiat Sedt
3T 3.

e U TEUMT=T Fsfar=an  SIERree
A YT TRl vl TR 3Ed. e
uroff T IR FAd Y9 HId. STEE 7
gofta Sred yuToa faRel g3 (dilute urine) STEX
Trhard 3T ficHgR &= woT ShdTd, ST
Fi@?ﬂ @S FTd. Osmoregulation o IETET0T T
STl TR AT ST STeX SAvaTe e shuarre
ol TgrEn S usfien g fehed  davETEE

fewIeA (Diffusion) Tevrera fereror wfshan rgurst
AT W S T HEG H S
aqrmRia gomdt ffssea g g 7 e
o= fas HeTges B SITd e A1 §qvi ik
TEAT FHordl HTEIHAT 4 HEeTH Gl fawm
AT YT Hqe @Teel STd AT TehaaH
QAT JETfUd hefl STd. a1 Wishaand! gan fohan
uoft & WIEAW 3T Wehd. Diffusion IAH IETEL
U gdd TEUIN TR ghg fohar dmoama
frgesum wmgEn A9,

LR EARICIE B (o 3ot

Stenohaline
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Eurihaline 318 sffertor = - Salinity Tolerance
TEUSE TGS @I UUATd Sedd STl
FHATER el Sd. Stenohaline THgSd & M=
Ul AT HYgIad  OereEdid X Eurihaline
TESE 7 WIEINCEITEd R rTa a8 9gTd
gl oA Al hdld.

Tilapia mossambica &1 HIET dl A IRIEEEY (O-
100 PPT) TIT=T &IRAS Hasl Jobqd o3 bl
USSR TSI 9l | U
GRE WUATqEl 1 FARME U8 kAl A
HRITATRAT AT HITEAT R GETOR 318, RO
TG PIcATE! ATAERONR B AT Heaed
U IR 9 |U A 2.

TG SMeheal IRTG R STfr TMAO
YOI SR 3Ed SUIehEA IR SR et
TG qUATIE R UEd < Osmotic
Pressureﬂﬁo\’ (TUEt e ) B TR gruT=
Bl g L

ERRE IR T N NG IR
gfsha uol F4=fd sara ST Osmoregulators 3/
TEUId. 91 3¢ Hagfish ETRE JTOfl Hsadrer=an
QA ez ¥d AT YK SARAT Sgerard
JTEl. 3T YUIHET Osmoconformers 318 TEUIATA.
AT (Brine Shrimp) @ sher=rem) Imoff 34 o/
0o U TR HRA=AT 0T HaEsl areded hidld.
Salmon TTaT=T HTET AT TYUT ST Th W
TS 9TUaT T GHU W1 919dTd S td hadl. di
TUgTd WIST grar 3o 37 aTevaTeRtaT Terme
WAARd Bl A1 TIAGTHE  —Anadromous
Migration (HYZThE A¢Ihe BIUMM) TAATAL 3TH
TEUTATA.

WM TR Wehs Tad sSgefcdl &asi
NC:E . Mud-skipperFlT{'@ e %«l’@?l‘l’d,
SHfeER TTfor aTueTa SrTeTe et fesdgesd
Y3 (adaptation) UTOITd, shRS SfbHteR fohem
<0 B G s P B F G e ol T

I HRIHS osmoregulation et gills, skin,
kidneys & H@FFI'I% h[H <hIdIld.

Eurihaline SToft &t FI HE HhTTd
JATIOT ATTeRTeT STTaROTTa \‘Hjeglc'ld gIdTd. AT
I Bioindicators TEUIATd. =T AT SRC K

IS ek AT ITATET =T Ao el
QeI HAISHT YAV Sefaiaedr  Iarer
HE@T=al  oldld. RVl HHTe=Al  Widgd
yifRrdidedEiel 39 woft ®F fasfaa giamn
ATEeBAT.

Bull Shark (Carcharhinus leucas) & STl
AfSrscergul wmeh ISR Ueh W 318, IR WTh
Stenohaline TgUISIE ekl HYgTAd Tgard al & Bull
Shark HT Eurihaline 311% 1-_5'01@1?[ ar Terd T
THZTAE et arat hdl. g1 Weh IR Hored
3T ®R IHAS @Gl IEdl. gral R
AT BRSO 8¢ Ushel 3TEdIo, d
TEE AT MHAS bull shark 3 shele!  3THdTA.
et orelt mERer R 9 3.4 e 3 .
IFETESAA Top Predator TEUH AN @
IR,

RO IR IS e b A T S E G
Gqfetd SavaTe HEwaT= fiehT @ sSEdt. IUCN
T foensl 9= 99 Foiad RUee ATy
BV WATIA STEVR YTt FeUd Aigaefl feft
TR, 3TMhehd ATAT Zambezi Tk fohall Zambi 318
Hegd Jd. South East Asia (€féfor EE!( AT
Ee[ oy 317'@%1’&1‘5[@ Glyphis Shark,
Speartooth Shark JATT Northern River Shark 3T
Bk Endangered AT ATl .

el SMiyad wTE qresd ST ol e e
IHUE Shark T T=IfeId A i fohall The
Y Uesel STEdTe. A g TUE b JE T
Pangasiidae Topar Cyprinidae 9T @an?ﬁa EIE|
HE Ornamental (M) 9@ B GIOHATRLAT
IAA ATAId. & WhERE feoum A1 cat fish 41
ThRE  FEAI  IAOT T fAsm 3w, few
THUYS ® W 3TshEeh gd Bed TS UTuTd
TEdTd.

AT A gAHHECAT Foflaial 3
ufomm fega Jam, @ AEd FRaedge |rRl
ufEETaiie qaTd dTed 3R, &l &1 9qg S
IR TOEAIdId HET=al 92 3T & ST
FERT HU GI T IR,

- T e

samikshank @ gmail.com
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et d@rer SgE @W.. qr R

AR orTd] Il g i foaeram=h
areheal. d fafae Treh 3gew s, fafay safrgm
= Bl

et amfor fagmmen Fadt s,

HUTETAT SV 3 = It Tt
TESIUl HLI.

ATAThS Heldd oV 318, JATed-gIredr=
Jou femom fafasmea @1, SHq=shomml Seod
ST SATHTITE T, § aX IS auien, O
IV T 3. I 39TS[A g e
Freeh HAA fegum 7T emee 2eEe faash
Ty FHAT & WG q AT $3
A= HIUETAT AoRYe I3 oANTerd.

TErEn MY, aEer, Irer fhar uErEn
A U] Tehedd Heflal &l IH FHd.

3T SRferder wTg et W s smfor o
AU HEA.. AU IRfHeR (Idheid fed..
qied ATgeeN) U9 HOTH] et hefl A 9 w3
ATEL.

WFAT HICRNET YaT8 A1 YBS TS W
WA T Wifaeh AT Siaet f.edl. Herenoll
It forfectean 3 3176 A <gH’ AT AT
t wWdlqd  WeHae  wan @ fawe
TR T Herd Vehia qig3ie® gl foa=
gieEETa 3T 7 ) Asfiae ® 9T 9.

3d%h h HEfl Thel AT WU IRfeEE] W

E d 3@ U BN,

Q=T SCEAT SIAERUd ISR (e
TaTarged TR U IS wHe fomd- Air
glow.

q TR T TOEEST W TR BIHEE
AT hedl. ATY WiSThIMEl hel.  ATCTET=AT
femfee Afear rfesRacime <= T Shedl.
IJT AT AifEd] AT A AT firesTeredt
e 4@ ‘NATURE amen weara  fafew
e RIS HioaTd IATel.

FieHlel AT AT SET M Hid 34,
hed HYIHYT X G SaTe ATl

T Mqarl Teamehlcsl 8 Ao (WICHRR)
TrEguITETet W WISl goft HeTfeRt ST gowt
Hﬂﬁ?ﬁ RIE] Springhill observatory <1 3T Tl

HTE] ST Al degl JohalT YR g ATl

Bral.
IS JTHITG Il AT et AT,
feren, frem snfon Sivew T TH ATEN
SAfee g fegat. d 1 Ao fewd g
foremer TRt TR Ul E @ (TEHER)
Ugel goAdd Bial. IT 3TN WeT TSR JE! Eqeel
el Bl

ITAT AURORA BOREALI S 318 T8UTATd.

I ATCeTeAT el FATHGT AR TR
(Charged particles) ‘{%ﬁ?aﬂ EILIERUIC IR CRI LI
TR I TR 7 g urErern fiesd.

1 HETRS] T AR ®E S aE
®Y TR,

aIaffd T IURU Wi uTgvaTen
Fftme et 9 el @ v e STae 3gd

fommem 1A 2028 113%



39 frfae et &9 grEee 9 WU SRferd.

o1 TEmaT=lt e 3ARft S AT et T
e A MY el IO @mersme A o
B HATATE W e,

Double layer airglow theory in upper
atmosphere of earth = Hed AT Frama greeeres
THChRIAE B,

ST T deseT AR 1 AT W I A
ST, FATITET 281 ohedl <hl ot U1 &Id T T
SATAT.
%3 At Y03y TR gE A B, gE=I
feanft aetgr  fremefewaren fame =g
AT FigTEy & gl STEHe ST
FHrEad e fewe.

St MY UTEvEEREST Al ey hidid d
Me ==a1 AW eF-9R fufera SAauer wE
femmet &1 .

I HET AUHFHE TH $HUS T gTedl ered
TTEEE Tel. ARG d 5 halad AREE g
7.
T ST BT Y T Wes 3T
TR,

T g ..

AU (3% =99 TS fohar smwE) &
Tl ST ATATeRvd. FATRE JU= JHTRE
Huge fmio g Jafifes et gow 3R,
a1 etige arifeas smfor Argo safva g,
aifor fetean, orer SO YT 3190 ST

IoI-ATW JeId Wiigew @ 1 yefE fed
ST I TATE FEIATd. HTFehAe T 3T
fea (31 aRfa™) wgurm; srerfdcswme, gfauft
fea (st srigfer) @ weg aToRel ST

IR B TGHE Aol TehRiTe JehR 3ATRA.
gl STRTYT SUR uee, feRtor, @fter fekan
i feereRt 3 fafay weua 9 fegam.

I R T8, qAURRY S, gHehq AT
HTE AT ITRERCEA I HATeesdTd.

e T8, SATAT 3T SR T8 T8urdrd,
q ST FTATERETd U IEEl e HIEHT

T, 2uo Twad fRft (13 ot BeT) QT SR
e, Selaei T 37T HUTEREAT TTel holedl
UM T HR IR Fdd Icdford hid 3TEdl.
HS WUl FHU AW HREAHIA I G
TEATd.
TR AT IEEAd d fUe e San.
(AR HUTA STaTT TEUS g %% auted
TehTdiel fshameficta=an wat= e, AT bt Hig
@ feaom wiem, &g disaren i SR
BN SEHMT 3c8siA TSI 8 3THd. 3Toe
WRATAE! I Feehi aTeesr=al ! werE foha
A FeHRE wehrw feg wehara. gusned &
9R3% WOTEAT THUE I ThN=AT JhTaT
AT G2 TSl 3TH g 3731 YISeh i qTgasad
3 Y9 IEeAN I1 Heied gfifes o1 Fewad Hise
AT
AT e U1 geEuTEI=Al HaUek e
AT, HgHl Aled ©ige geumEd co d Yoo
fepetrfier (wo @ Yo AA) e IR fedam.
aTfoT et & v A fowd sEe a @
o, e, fe@, @ ot sy TrEw
eI,
% W8 : ¢o-330 TRaieT (4o - Wy Bel)
% fewar : 200- Q00 foRaAi (83 - 23¥
Fet) IR fegar
% i : 00 -300 foparfier (3% - ¢k
Fet) Ifer fegar
% T : 300 d Yoo foReliHIeT (2¢& d o
Fet) Ifter fegm.
e ged T ATATERNeel STO= fhsromea
A FAHAT. I I, Alfes AU Ah
AT, SATHeS i3 AT ATt TT qG9R grra. HHft

IR, RIS 37U 3k I, S o
TIR B4l
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i emged T 3nfr I ardreRvde ferd
0T ERSTATSRNd I UM<l JaTgel  STaeied
3. S, Aled orged T M I J1q 56
g Ihdld.

TZEATE "t Sl SEifud g
3feifieh STifdds &30 MM (ST TT) gash!
TAAT qHE A1 US|l Sledret
GogTsfierdr I AT i fhamsheumers 3
DI m%‘ﬁ B VIR concentration ?IITﬂEo\’
YT o I8¢ TR BlATd. T=TeRiel qHTHE I
T fhehe g9 g8d. AT IR Whiele shida
T TS A1 AT = Bel fega Jam.

FHGHITIEA S0 3= ga-d HHl IeeX
I TShHHIS HISTT THIUG <E Bid. TS
AT TI=AT §30 A qOT AeUEst by, ©
JAfe Rl AT ettt Scafela g ; frem o fawan
Fdr. el SAffaasa SF=Uh!  Hi-G<IH
(Feet fohar @igan) amfor fewen TmETSt SreT

TE I I A1 g TR e S

TS ek &9 R, (e fayeesia & .3
TE 3R, T YA 0.3 WH ). AT G TFHEA

sl gaemsfierar amge feen T 3w
FEgTId: At ywTona fegd Adra.

Fiferes 3T TRIgSH gl TedETel 3Efa
Bl AT TehT=aT aUTeATsl AT Tetarerrer
IERE TT 3@ hidrd.

Het weft fggar i A 1 fided Terst
e fueresdt T1 ®eT TR HE k.

FHEEUTEIR %00 fehetiHiet Siauer sfeffies
JFITTS HIE-LIA FUTSIH HH! B AT TS
YHNUSHTAT WIS el I HUcATETEAT
qredrd.

R03% TR TESHR AW SHRWYd M1
JEAMTET <@El feqe gidr.

sifefier foptor revere tegieREeie. fotordl o
AW IcEfed Bidd 378 ATEsed. I o HAHa
e feua .

THAE : e fdsmed  s@cen
TR

Ted =g, foema: mé@'@mﬂq\ﬁ?lﬁ'
HIq 3TRd. ¥ ST JETA g T Sfr g
TeTges TR BTV Gehla ST 3159 1T ST
fereguemeTges m g,

JEWE Gisha SATATE! T SRR
IR, femwa: wfeqme! @@ Mg snfor wr=n
JaTEes ENIcSHeEd BId, SATEl /4y, T
I Al AT TR,

¥ TR 2]%0 UsH NASA 3mfor JUdied w8
THgR  (ESA)  ‘feopegll’ @@ 3ed oA
JEHENG diSclell Th FAqd WId M1 Tt
3B U U g9 WE SfeThid (Hubble
Space Telescope - HST).

foreames @ietsreTd Wik sid! el 3R,

Wi WiemREs Tefam ged e
g foen ‘e’ ® @ U 31T,

d gedft=a IraTETETR. SEeIH, o ar=
-, SR ST forgm=an 3ot stfaem
TE Bl USad.

formmem 1A 2038 11 %9



I A1ES Fleg 3T Wil HEU (WFPC2)
JATMN 3 W HIT AR o qr=aTe qq SATOT
TEEe T HiSdTd.

fogren fowaro=n @@ shgvamd fo=ft @u wed
EISIA

gl T, fETERT (Nebulae) 3Tfom
W(BlackHoles)aﬁﬁﬁ?@Wﬁﬁm
e FEWE TR,

FERERICC IR CR ECI G I ECANI S|
WA SEed ugwErt geft fyeeft. fm 3o
Iuied  AUH FB HA Gl AR AW
TSI ITa dBT TSI AT AT Glevfi=
gwﬁ%m?a@%rﬁw LTI (Upgrade) el
M. MYed <t TR HRA 318

geeft=aT gEWITORE gAR 4u] Tl SR
geEfTerd! qREHIT Ld.

I gEA W fTERIv= a3,
T 3nfor TifHeelid 3T ITEvETa IW 3.

(3TN (lo) ST WU (Europa) & & (Jupiter)
e IWE IMMed. § TESAT IR Hald "G
SRl (TeTelled 3uE) aF JTed. JUA &
THIc3 EUTT STECTA STUE ST, T (NASA) =T
EUUIAR AT IhiETe]  qIodTEl HETHTR
AT IR 3.

T SN SUATETS A T faer wEm
TISTelt 3.

I B U Hatd S SATATgEt
JAAT IWE AR,

Tifme (Ganymede) &1 T& UM (Jupiter)
ald "1 Agfifes g M 3TIe AT
Tafd wial =g 38,

g 99 TENTEl MHNH WSl A, wWd:d
1 Thics dgreAl JEHTTETE qIoEET STEes
TETETR STHUTE SR 3778,

9820 ALY TAfASN Telleld TiHe=n My
AT, THE ygE faferhe wew it vl
I 3. ISR 3™ AHY 318 hl, ==
THics haAT@Te =T U0 HETHTR 37 91kl
S geeflafie 9o HETHTRIE HiSl 37 Ihd. &

Thid Tg 38 AT WA:d A geehid &
(Magnetosphere) AR TfHeWed! dAdd foe
IE A= ATl 3R,

B SWE IdUes HuNEErdl,  fowa:
Sfegdi=a Mgl T Ag@=l JHar Sl )

T T AesEReE W feme amEd.
TR G & AR, WS W TgTae SR
e dg TemE o fagteea  sEEd
fegar, S MR 3T digar dedd @I,
wefiereft TeTe QUi fewpar o femam.

¥ I 00y TS AT TedIHaRIA SPICAM
TR GOR 30 Tl amfor gar ¢ forrft 3= &ram.

09 IMOT  R0¢E=AT M, I
WEHHRINA  3HH  IUHWHT HHAS  67P/
Churyumov-Gerasimenko X HH AT ﬁaﬁ
Bld.
gle YU el &= 3=
ARG SRR Bd AT e Teele
NEREAE TATeRITES SN G Bl qemy,
THIAE ST AU HIvdal JHTOE 373
TSRO IqASY HTEL.

S R0%]TWE, T4 W WR SR
J1835+3259 o UfEeATG THRGI-HIeR 3R feHet.
T&Id: AT WA TG IgeueT Goreied 9 at-gat
FIdl, S ST SEgSHe TR Bu=T =S
HeledT HUMGS BT,

e TATgeaEe AT AT FTH AT ATh
RNV T, AT 38, T & @ ek TeHT
T IR, FEAd! @A ST 3 et
TTfedt fireavara EmesmeETen a9 e 3R,

Tt fopman e sRe crEeRiet fomeTE
ferren & faasha sy TR,

JTeRTed feEum 7 et geld T ggq AT
e fafae 3R & amaTen e o A
AL,
afoT & wedA=Aa Y9 FEu Hi.. 3

higdd.

- 2. |t et

sgodbolejoshi @ gmail.com
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o wd witmmren  ufmEmn anfor
egremen ame 2 fafyaw. Jadam uiemmn T
IO ST 3TAhaed] AT SEATT WS Saeiel]
JTYUIR ATq T ATE!. T oAl T8l iy ? it
Trgaal Iq . fedadl TR WE s wd.
IS STEHT AT dedT Bidd 38! Jral.
AR HATEE R dedT 8ol IR ATl
IS AT ad Sieh ATEl, hIalad! fomee
AR, S @& @A A&l T’ SR 3T
IMNYFAT g W ded UGREAT AEd ot oedl.
TEUS ST It qeddiel whlessil ATl
AEd. WU HEl WUl dsd Rl el
JATHT HTeATE B HH! Hled &1 BidTd TN Tl
fegumll SEm THAEEl dedT BiAid. 3R dedT
IR &% AT at 3907 fo=m e anal.
I8 1 B HR? I THE I WA gl
T IS TEE 98¢ TS gSaHT uiged! b
15 FTAHT Ushedl al dedT Bidld. eIl <guul
Id. FEL AN, A AW AWQ A1, fedur fomm
HOIT ST HHT B, I AEES dedT 3TEdTd.
I7ft dfigrar wear fohan st Serdiien fohdt Feives
T8 AT AT . T TRRIBS GAAal Hed
ITeAd TATEL. U INTET AN, qAd o Jat
T He" YT AHEETIH ST Bid STEdI 17
TFETAl BT deAUaead dig 3 did 17
I rETETER 3@ fag el 3R i e
e wrdta woft, weft, W@ =1 "l de Bidm,
WeMl  FEAE AT WEEE I, B e

TUTSEd, YT S9EIdi-T deT Bidld bl 918l & 8
TUSUIR? HI0T AR, T ST@HT BaTd el
3T, 9Rl-uefl W SEHl a7 A
JedT G YehI=aT HAEATd. 3T BI0=T dig
(acute) Je afor g fher fig el
(chronic) e, ﬂ'ﬁlﬁ, a»‘rcrlﬁ, u@q@fﬁ, @'{_tl?ﬁ,
qre, ik, BIAUE G@U Gl HedT dgHIE Hed
AT, TS BV AT qTeqLea ST JTHT=
q fig T EATd. gl I I e
TISard. TETel JEATTTS Ml 83 2T A1 31
TR Id. 1 dedT @ @ ] dig ThId disd
ATENd. ATSHTd A T AT SeAT= qiad STHHEI
gE B ft gogaefa. Ht Jes1 FE Ham fwiva:
FATHEART T HAHT U1 ST@H B0, YR,
S0 ATISE AT AT, TR G S
SheledT THard. 3grewnd, dEsh IUER TRUH
heIdT BT STEd 3. T TTUIT=AT TgSTeRd =T
Uefihe JTHATA. ST WAEABRIT YA ¢d IR
TSTeT NI, 319 JehR=al o1 A9 fohel
Fepcadia SIeRfiATal WA dTadl. IEARAT IR
TSIMAE! ®UMAT 39Y < dedT R T8t
Il hTessil TS ANTA. 3Tt g g1 JToTETaeh
3E Vhdld. JUEME BIOTAT S@HT T ql
AT AT, hIEITd, Idd AU T3
AgHTER Hdal e a8 SEHT gt 3T s
e BIAd. AT TET HOATE Yedsh e
Y] ATaTTET 3TEd. & el oI et
qﬂﬁﬂw_vﬂ, HTIAT (emotions) ST e T
JARIHAT (genetics) AT STSAH 3T, T
AT HTHehg! 3T, o1 deAT 3T =l Sofia
3 BId FAEA B Ueh GNYATET {O9F 3R, I
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FINGTE ST SO 3R, YT, T S fohal
T@H FHIE 8IS Iehd MM Brdal Tig = aroft
ST Ad. AT 7 37T gl h §A1 Foa! gl
T RO gESUeT e YUl SR ST STEE
uTfest. @ T g Y9 GHSH HUIR SATErd.

ST AT FHROY

IS 1 fohal SIS Teftarenn w™
THU FH SRS IR S s e
AT B3 k.

3. WIUTETAe gt : MEER, T, qoldr, 3
FTEl THATAYS THE I ICATHAT, 3T,
HTE W GEAHEA Bl I ol Srgeft
3T
. TEMEMNE : ATA (acid), 3Tehedl (alkali)
e FUTR giomH.

3. AUUHTA S9et : 3= JUEHES WIS,
TEF A U AUHHFHSE T@HT g,

qT ST M YSNEAT STEHT T e
BT deT Il 3T Sgw ® SR
3T ST qH I ATEY. T 3T fewmom=n s
Feclter 3T e AET g e a e U
MW FHIAU AHE AR, T IU™ OIS
SlaetT AT ST =T =T=vT el
AN M IRl Hood ot 18 @
T T e Id hl qEeA AMq Haehra!
FGfeId TR, TE AT JET 1 BAd & A
HAU MR, YA HIS I T ST
HTERT IR FTeT 318 3 Sl A1 3. Hrel
AT T 3T T WAt TSI Ifeaeemed gid
3™, Y& MRI AT =0T 8% ANl degl
IO 6 AT JHWAT FUTUhI TIBTIB €0%
O] HGHE TS (Tumer) 3THEATHS M1 AT
usft A qurEet sl SE /& ==
I ATEd. S 3T JeAT=n 3Me =0 H v
AR, A1 Al TS TEHEE] 8% Iehdld,
T geaM AT T@Hhs BR a& fool W@ AT
TEHUE OHEH NS gad AT e
3Gd. UARS AR AR sTerTgerE 1
Y WHAl Y WHEG A AT ThegA Wk

ITRYes e IR STRAT dig 1 oATTd 2at
faderd dam=I SAieh=al U= Tgeiel ATEY.

A fmto o

ST IS ATIATAT TEGH Bid. W ol hivTeama
YR 3@, T@W  EEOREE  dEd S
IORTER. I 3O 3Meae 3R ar= Sofe
fevgen & anfor Jafifeticn € o e
fhaT wefean gMEN el SISl COX,
(Cyclooxygenase?2) 2 U SR Bl 3T ket
YZeh (chemicals) AT Hd fehar fHior 4. 2
HTH TEUS B 3], TR 37, SR
(bradykinins) o TeeTefEa| (prostaglandins).
1 safafer Fafife U wevE @A Je=n ush
S sEona S@q kAt fremoy/ famToEh @

TSI M UTSaed JATATd. AT Tehiged STEHT
FUIad] ATTERIOT A0, S A0 3™ TR fegd
IATd. ATATE STosTs (inflammation) #ordId. k|
YZeh  (chemicals) ﬁEEIT JeI=t Sflg hEd
TUATETST AT JUMeA! (system) H|fhT (activate)
. A1 skt afeet TRt TEUSH STTETaTE
STofle gom= IdmeiSs (tissue) UM, AT AR
usft (nociceptor)ﬂﬁw‘q bl SITATd. IT HehIT=AT
JeTEr usft (nociceptor) YT IR - EE]
HIAS!, R, H1Y, 999 qa7 Toeled] 3Ted. a1
AN e TARSGR HGehs Tar=adrd. 8 T
ﬁ@:«ﬂ? fafsrs wrmens (thalamus) P IHECKIRSIRI
HeET g N ST B 9T e IR,
B 9T Heed (sensation), 3ATHTd A ST
a1 = (location), FATOT AT (emotions)
el foam Hdl. A o HeuE TR
B9, TIRC=AT IV YRl S@H el 318 371
ot MO 3R AT M HegR e Ead
AT FIAT <al. ATS IATeATAT deT S0
AT, IT G AR I1d T8ard bl AT THAAT
1 @y el i o 2= AT gE A, W
T FrATd. ST TS g hiesst Tt . g
M A= HEYTTe  JTUaTell  SREH =
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STufle B4 dedT oA ARl ot SREHd] Sl
BIR A8, THH IS Sdell SR ATE.

g™ TER

ST S TehT=AT 31T, JTE T sl (acute)
aifor faetefia (chronic). s CLCIeE) W@W,
@Y g0 EAEET s Hdell Wd. S s
BId AT Ae9uT SUdTd. hTal Jebl Fardad dig
eIeT quiel sg 7 ElaT 4edl gid Ued. 3 I B
g ayieTEn faw 3. e gfverd fohan
FHUTHREAT FERIG HET JAONG ded &d
W.Wéﬁ@ﬁchronic aﬁ?{wﬁﬂiﬂ
o R Hisdrd.

W S (somatic pain) : HrAgl fohar

AT AT (visceral pain) : & IR
FAIIIHE 3T AT e,

1=|G|T{=i'!'9)a'-l'laﬂﬂT(neurotic pain) : TET, ASITS]

fomnatdl, deeh "gl USA aTwel  urEsd.
JCAERS M HAGAENS  39Y  STelTe
T HATEd. dedERE Y gEld  dF
ThIHES HISdTd.

2. Acetaminophen : g 30wy darere fohar
TR fohel TUfeHTe A 3eEd I, 3
3NY ASTERH 3. SO HH Hd. T TBTS
HH HE IJhd ATal. % 399 central nervous
systemﬂww.ﬁ%qﬁ?ﬂiw?ﬂﬁ
e | Hifed! UTH St ATal.

2. NSAIDs : 3ff8H (Asprin), STILIHA
(Ibuprofen) 3cTEl. & deATERe 3TWY COX2 T
YO HHEMHE FTSYBT AU 3T TS
TerAeHeEt  HfHdt Sl ged  owes
(Inflammation), S AT Sl HH! Bd. U

3. Opioids : g (Codein), EYACI
(Fentanyl), m@ﬁﬂcﬁ'—[ (Hydromorphone) ST,
g g Tp= FemHd fhe @1 THES
TeTT= SRINTSIE3d Tehel AN e ATITEA St

foha Tig AT SToieA SREWIYES BIUM=AT AT, AT
AT I ATTeITERE et g wesheararEn
JTEAT.

T AR IJUREASHT  HOAEET S
o WIS 0 TR 318, W d H3T TR,
T THAE] 3T Wehd AT, ol ATeTes!
vl HEA ST diddET AETHR AN I3
Uit 30 e 3Ed. ded S U A
Teie STal i et Tehel AT ASAIRT G
firesd It @1 aTe UTEd TEAl. BR YUATSTIATRT
ST IFATATE YA hel ATd BId. T bl 3TF
LT | TS oAl STurEd T8d. W 370
TgTie SET ANTUI IeRd] SR 378, IORTER
T IO 8% S1ehdTd.

SIS 3Tue
JeT ATgauIETd! fhar Ht HoIEEST &
Y IRl . @ dedErs Amy e

STATd. A1 HSer=1 "eie |isha e AT, Hg
T HTE Teed UM ATAT BT SHFT AT AT
ATErd. STTSTE M STed @ wiw S
ardreRoTa fmior 2. Geedr, areegaTE 99 gl
T 9 G Id. I GdrE] UNOTH WS
J9Y ud TRl 3@ dred. U 9 HodrE
oY AP, B W FEA AN, WU & 3wy
BNE HIGSdh AT AR, A= GETNOTH
ITET 3TTRd. ATATEd SO FrEl WY 3R
St dedT HHl HE IehdTd. & Y Waau fhen
A el TYTSUST Bdel ST dedT SHH] hidd.

37T JhTTE SGATSITHe e TMeaAT, e, 5d
(fadfre) fohar SomM=a @W®UM  39drd.
Fegraremy 3feE, Tufiemia fhar SR
TR 3L FIa! STFe=aT ST GBI
(prescription) Trezara. S AT M= YT
HIofiET ferd el THTOG o Sehal, B I1Y ATEl. R0
1 3wy YU wag gd N e Ye
M= Bl Iigsl ddel U &id Aral. W
T THT IEIETE 38T Bid o o W
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SO FiATd. A1 e dierd e forassdrd.
e HM TEH TS AT HIASHYT ESaTaTd
frgesdrd. qeA stafufya wa geamd S 9 ayd
Ul IRTG T STEIEMT dIeae SId. & W Jshard
Id TSB! Ahd AT BT T ATTe Hid.
W deANHE  IANY URMATEn  Sieeft ot

STHCATS GRATAIT HTET bTes FApeTeal =osUfiaed

LT ST Freat fohem fSameR Sadt @ o
HET YfdehR HLATd 2 UTEL.

SEHT AT fehaT highiHl B@T hell al gl
LIt Tt uered féhe toxin fHior wtama. i
ST AW SREHT gl ST Bidiel AT e

Heard. TG A &« & ATEA Thd I HH hHd
anfor & g wameyr fraEmThd RRETRR
TTHUITE STTEAT hefl S, SIS T Sgt
il g% @M. 3TNY WA Sd AN,

M d9GA  IAEdAT B TEd WY
JTOATIHTO TR BUE @ WIRSA  (animal
kingdom) AT aead] U= (Plant kingdom) <]
Tfia= g 9 ITSe el 3. A& dsiia S
freffa 3@ 9= U ufedt srEd. oefae o=@
e S el TEUS SRS 31T et A
T T TSy gEgEen fhesad d
THARE AMed. 9@ YRS dre, dEegam,
FAUATN TS, SH A G, Il Eod
TaeAT HATE i ATE FTeEed STeTe HATeTg TR,
RHH@ TAThS TSTEET (nervous system) T&.

izl

QT hiesh A& SATdie.

TINGATT 378 NS 3ol 37T 1 o qft
(stress or cut) TEId! ATETS AT (ultrasonic
clicking). Tg & & WHE! HMEMT Hhedd ATal.

Tl HTE ThRE }UL (signaling moles)
saard o goamHid dedEE (pain system)
W,W{@ﬁaﬁzqiiﬂﬁlawéﬁﬁaﬂ
U TS TV ShTH .

FAIAAAT TANTH A, T A T
U1 T9t heTeR fiedrd. g AMETET 7 W
TRV HO BT 3Tl

M TR LT ST Bid T8l 3™
T T T Ao fSere et 3R 8 8.
Sraa TrvEEES W d9dl USUSE! A, AT
3 SEH fohar wvrETase gl fohal  STINETSH
foggaet it o= Softe aaeadn @
U M1 Gl ATEl; 9O HAGAT STHeA uIe.

— e A

josudha47 @gmail.com

dDsol

‘Fgl g T hdd JhINI Il

Toremt TR, WA U, offmaa S,

Tife Te[eR, 9. HLIN, oW, °. 9Eaid <uie,
9. fdg sfimehl, 9. €. gar a1 feos
TMIh—dTeehi=aT I I=aeed fefgciedn

TG 7§ UUTR Geho.

HHH—9UTe : TidH SR
Ted Q00 &. HIBAI 4¥o .
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HHIITT=AT 3 TMIER Tga! IUeTsd 3T&d.
yrogehy, frmaedt, Mganadt, st ait. Wy
T Tgdlell HATEl ATRd. ThehllTTheh HIehHeEd
gy fafauar smeed 3. @ e (W)
fShmr, =M ATHRIHAM, T T (FS), &
Wl TR (FemefoEm) 3@ 3He uew
HBTTTET dIsidT STdTd. HehlNTTETS! hial Tt
M= IgdieEia 3Ted, STem i S 9, gree
Irdft, wrel guAfhe odft, sgfem arRfRwmfem
auft, feeifing  ondt,  gEmyfden o,
SHFANSTEEe Ol 3dl. Arfied 3TehTd 3TNl
T @I ‘ATl Saisnawd’ gesf gusa
U3 1.

TR RN g S ?

famET I & HHMER ITER qgdl
fapfga o= e deefiEnendt 3™
TfeT WiasTehTeaTd Tehte U <hidl Adiet 3TRA 3T
IR, T &1 gsaa IS @ B HE
Ihdl, FEUEE A e (sffesm) s
TEUTTd.

Sfit P Fmoy

*

TR wr?

Sxfenondt am=n 1 TemErmeer’ agd.
ey anfor At R AT AT ATeTe
TR I T TG Tehe BId 379d. heft
d Y™ ® wd fimE! wiiua s ey
Hfferlicn foq ades waa @ w4
Jafiterticrms Iafafdaedia g smara. S
WWWWW%&,W

(Toramifére) seara. an = IRqeITqd Tet
IO 3% It s= eda snfor I
WP YT BIAId. SaaagHET Ji e ST
I TERedd TR Hdl. WehReh FSamEm
e el I e @ Aty eE
frmtor shtar a9, fafire fammefiT ‘see deas
qTEh’ ~SIW TAICE Sodel- TRUHCE A aTadl I
ITehd.

JYTE 3 3 FgEIE TRl 3T AT qFEA
e sreteh v w8 arEE 2 9 e
STTaeTeTe ATt hived TR, AT daianaTd
31" TEUITd.

SfeeRett shaE ey

*

4 ¥ @

T et st Kamy
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TNt Il TR ? i HrerHHen 7 Ty sreerdier st sirfRaeH
fram te AR 3@ 6 = FEeen I WM dTgad S I8 Shidl Ad.
o e @R SEUEEEs SCavaTEl W A HH FHSAT WA
amreTEtet T sheat 3. ditaerrErdt Ry ST AT HES ST T2 htar A
foam e WAl el wehUTeAT STee AT T UAH d9id SSel (Obligate anaerobic)
Wﬁﬁwwmﬁwww W&W@Gﬁiﬁ (Facultative anaerobic) 373
T AT, 1 TSHON AT T Asfir A (SIS TR ShehUieRiet FeUE shefl ST TR
7@ forrdl el feben sitfet amfn crmetr e S A, 3o 2 T Se geardien 2T
fot TR FE ST o ared. fam 3nfor Ht sSafetd ST ST Ja ot e T 2.
et aTes TEUE GROTTeRE arar e @ Saeiee dfrer sme. @ fag s
F? T VA T T GE IR Bl DRI L | I EC D S R
T SaBTas MW aEuRE SEmET 9T i _ _
HHUTIAR. TEATETST hedl STd 3T ol =it
iRt g g Tegdl. Wdia Staaasr=n
HRTE G Y0 T S0 FAT ST
1 fSETufET ST ATETST el SATd 318, AT deie
sk shed 318 IcaTiafdd fFaTo] aTatel SITa 3Tmed. |
318 ey frda s (Fia wréer) fohan die
(3Tfegus) Tt IToet SATdTd. ATHTS ST i-e,
FAMLISIH,  TEAThSERIEH, WLIhHM,
Aers e, saahwn, wemEE, foreefen, miera

giomm @ femen 1 weUmRA 3ER

A THER g BRGNS 3R, A r@ﬁ.wwaﬁwmmaﬁ
TAEANE IR IO ST IR, I IrEria FANGITSTH TG AT I = &S ToTd reredt
T @ TomE ol e S we g SE 998 ST W & WS steesl T
eI, Tudd Usfuer st Ui 7 fEmy e W?ﬁiﬁaﬂﬁ@ﬁﬁaﬂw@mﬁaﬁﬁm
T, FIEHRE TAEEREE VNP 20009 Ffer TG FIGH TRUA S FNC. TG Hebirren
FeTIEan gemfen Mss 3 fem fewery TS STECITAT SqUd A & i e gl A
o A, T steieertmn nfer $0ob! el SEdTer 0 AT ST e
FeTEiTEan AR 3 Rrmm] sreuein A s AT AR ST ATEeh T SR HIAT T
Seafafeia Srerien crEdEiEn S Feieifegn SRS, BIHIEH, FHUTHRE T AN
Fredl 3 popETdiel gEiTE e wEehE, J1eh  (Vector) WU A eyl Fiedifeam
fpiibrgeear  WemEE A% . SOE A1 e i S el (e wne)
SEfeeRiE, FerEite, saffEn wem, FEOE SR SR SR
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oz fodeht Rramfen s wwn ggdR e
Al ?

B ATR o TG kel STl %, SRR
R. Ul WA a8 (SRFR) [ W (V)
e 3. famfaw efor fast s

FEAIA

g, WRhRH TRIHE A1 fEmEes @m=E
T QYR TS VAT ATdl. AT JTgaral
IR FHH BA S eI 3 3R .

R. & HTciedl TrTd STESt &9 et STEdT
wfersara shehTTe W St B 3T fegm ae

IR,

3. THehUT i1 A T T difed
T FARLIETT TSAT Trarefl a1 SAeran 3THR
St BIal @S e fiesdl.

Y. AT ThRIET=T J e
gl B-16 F-10 & &8 3EeUel SwE e
T E TR,

b, foedn ARSI TR shote
fepiefie @@ Lm-Np & Tmn for i
TETAT bl STeiell 3Tmeesd et 3172,

el TEAT g (ReR) / AR (FE) ¢
§. FANLIeIH fIIeEfady DSM792 7

qEh Y[hA-2 o TgT Al § I hI-R

I R,
L. FALITETH e - NT a1 Siore ol

sl (sifeegm) wlran woft 2,
2 aotaom o -

ST ST YgH ATATERUT Ushal 1
e waw Fen v Kramy, wdtmawh
MU AHEATe ggd AR e
TRl §& gd. 3% Sgd 9gdm.
WrafererRer Avf, TSR, s
Tt T Erd ST et eIl 716 T,
SATHNH FHH Fd .

T SARIEHHS STaaTefafi 7 Tdeet s
foqm ot 3.

¢. SAThSEaIE A=W A JMT “7A 7
TAHM S T e I 372,

e anfor ferem

R. FEmHE TefEht 7 fam dieEmr vad
AT TARIISATR T STeeeft JTaTd.

g0. WWIhiHME M JURET AfdEH 7
ey dieEmr gaqe Sl sTEeuHt 3ad.

29, 3R ™ Bm2-1 & famEh s
A Bdell T et 3.

. BREHER I fewfam o ted=
Fretieh 3.

23. FANLISIH Whoqd UlUSladd
J§erd 3-%0 HEHIE IEel AT O T
HHITTETS Tl 3Td.

9%, FARLIETT FrefeT= BoNTs & adTiey
(FITRifFE) 3TEea Jeae SHal e W3 fohan
fermeadiven uftoreies frsshd THR 3Tt 3TmEd.

. TEMHE  IRENEEE Feefha-y
BEHAE THEeEE § SgelH I,

TUYATd 3 AT el 3R s fafye
ThR=AT HeblTTd SR AT AganaTdi=ft
g (HifFATE) 9Tt fohar Hmedi=it s
(HifrreM) O} feeama ot s afomgerres 3.

- 34 TR
ranjan.garge @ gmail.com
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‘FETHTE R W HAdUsd R HEHA  {heh
TR 3Neadd Ueh e doehld Hehe, Teh
?ﬁa ST A ad, 6 :|TF|'I?£IT LT AreiededT

"G NPT FEAFETEAT P TN STHcied
IS[Aeh! Teh, helfed TS THUM 3R, HIT,
THAE TH @ D HeAd  FaUsdnrE
ST gquar et 3@ fegg omer; =gEdw
Hifgar=n o Ared FEAET, TEYEd gdtd i
eRITIeh! Bl Teh o6 AT T TURIET shell TR,

giferdia Anoml SeehiE JoTefiE TS

I TS Hrehel ftheh It Hifraet, i
JHERT AfE=ra AP 3Faies TAHHER (ISS)
I IGHITTAT AT TGS d 3T sl Iehd
TFegd 3T g ArETen AT R SRS
ufgedTera SEeh HRUTEd T IFMYT STat
HIE™ AN ; 9 M0ME AN, STl oM T
AT &1 TR “TSATTHRET Fehl THedT™ T8
o 3R, 3@ fhes I smEfawes Jmern wifiad,
T & I guE TEh HIMS IgWaeh g T
T 3SE "Teld Sieiel ATal.

fheh (a1 =il sa@ dM HewmT)

I T T F-28 T S TG 1SS TEA
TRIERT YoAier Waca-a, NASAY 3HaIGaR HIHHe
fFeh I IW TEUIE HEd hell WA AR, (DT
WIS : NASA/BIll Ingalls)

T Bl & "eAT?

IEE o feami=an el 1| MifgHass WX
FHAUSSTT Tt JEfeFu =Terd X vt
HIEW Tohca ALY hell 3R, W o1 TEyHiER
FCHTHR  YeElhad TR Tkl ITgHE
JAVSAAT FTeeAT AT A AGHHS @i
FAUS JATETAA Tehl HIG HiaTehs AT o1&l
IgA A @, < IR TS HATIchToA |

AEAT b =g HIGHAT=A Sredid 378
BeeTa 7Y ATel. ATET SgTeR AT AT ITEITE
HRETEEET T T IWRTIT=AT fe3 M id
FAAET - UM 0 e S=AT FgdBTA
ISETET THEN R - fa¥ e IeEEmEn
FATHAHT dTHT T Th-GHEl TSIl
ifqge BT I ol 0 A Il HII0
HEIRIETH

“R 3TEY TG Bid. REam B snzrieREsT
Jae "ed,’ 8 fhe Tt sfawes men
gifiiget. ‘M Heheld 3R, B HISAT HEHMAMHT
T Ulfedd. ATEAT HIEl Fehelad TE A0

AT T f-% % Wi STeEeEs
Joee  TEAA  fheh, ATETAT  3TaUesdR ST
HIEAH, TUE UIHY  THERYE o=
Jauesd ot I3 Imfor Waeriauia Tateei
T wielTeg Aremdiad I id &ld. H-227
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T fomTeR Eeied el, dEE wafE SEmTTest
=] 3TUATH HGd hel.

B " © THARI, 203§ TS T, S
ftheh TIg Tl TART & T SIav Had 2.
T FifiTde 1 =T RIvTE] deAT SoEet ATl
amfor € =e guR R0 fafwe =y ufeef. fbeh
Tl SETEAAT UTed, A=A Hgehr=al geefaficl
FATEE TSAT cdNd SetTaet.

& Juh g Seudelt deg fhes aA
Tifghen urg wfg=muen SRd e ol gl
= Fiftde, 1 A1 3Tkl aifRda e
VYT g™ Tl dTR Shell AT
HeTd = HE T usefl IR H, B
TEUEET TS ST STAUSS AT TH
WA Sh A R Hd 38,

Tofed add s HB  Ulkead
AT TN HTE SGA 8. rEl aiem
RIS 3THal. JoHifed 3TaEdd IRde TRUl
ZaT faaE See AT, JeEeR ST hEHAT
THAREAT TEATHYUTS HeR@Tet! Fd SR Tk
FEAHS IO qYT S HghS AvAT ST
SO TErTfae AT 3. W STAUesdId
T IS S0 IS-RIGAUUITeS o, IriTdet
T IO 90l WTTehs Ureavars fshem o
ITed ATEl. S HATIYIhd] FHdMTE B, @ie,

TfeoTy gral. JEUE A qehdehld, goretell il
I Fo[d MARRR  FTeiedl =E=rell  qd %H’
‘FgUEl’ ITH TEUAI. 7 318 WA JTatesdiia
SEHA TET STEAAT Fid. ATFaUsL gearH!

THRATIERT SHOT FHATE] TS THeIH HH 8IS
AT AN THeI IreaTag! RIetdr I3 «rd.
gfrt e ol Usfiem ffifda we @,
TS IEIHHE O 8ld, eSS AT Boedid
B Ugdl. diel HIWTSUATET St IR 3uSd
Jofle 3Ed, 9 aoRied 3Tedd @nd ARl

Ba 3T Sk Y AT THIUG WAGEST &l
AT, S fa¥emm Wt g9 SedraREn

e faearer W wR" i g, srer gF
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U Ted™ 3fgd 3 SHEMEE g
qeTTfehd TeATd STEUIRT §& 3T 7d qdTom
HHETE Faesh aq 8 3T8d, AT TeATHE ST
ZaTeR TRy aftoma e foawesdor fohdt
d oUd. ECHTd U Hg TN did |ivTesd
JEAl. W, A HAeHh dqd falehdu aeRiEd
HAIEId, v fRudld R tEe 9,
T ST feRid oo g e, fohagt @ gad=
HUE JSATHS BIA TgATd SO QAT Faad arel
oAl WA fmfor 2. aeRiEa taweEn st
AT A SHIONASAT BT ST
ST GaTaR 1 TRYT 5d ATEUaT=N Tioms gial.

TR, ST 3T SARET ST Shd1 gealer
e @O S AR que fresdl @men a9
Rl Fifes qume I3 amaed gem fmior e
AT,

FANSHHAT T AAHT SIFG&! ehissit  eaTat
NI ATHETT SITEd hiedsll U=l Yaramd eamet
AN, STIHRUNTG U0 HEA A=A AT
T & Bidl. JeAiehe AR A A= GrerT JH
geefiehe 39d =E Wiefl HhiEad 3THd. IR
00 fereiiiet Frauer ardrerend Rrear= ufged
Sofiel Thl HR HISAT aI Bid. g9 B
TV AFTAT STl JEHTTE dOHH T8

e SleATal TRV SAThRE dredl T e
goie fmiv giat. @ At S gIvaTHE SO e
AnTdr. e wE gt "o, SaleTd ged
BIheHT ARV HiG  YHOMG  SAffe
e wifgead TR Ard. @ 3
BT ATETAT IR 6 A 378, e ues
At fafea om@ wema ameft omR i aeRiEd
JraEdq 3fer stfaer et fsfqes ardratma sa=
T Ulgea IO TToIferehrereRigl a1 8. ..
AUBAHTTCAT TATHYT VT HTITSITAT Hral
T A, HEihe 3% BIE U@ gl Wesdl
TEUIETE! FTeld 3aTd ANTATd, el Jad AT
BId 3TAl. I ATIHH ST STV IR Fad
JEN WA A, qE=, g
B wade e H@uhie, G Y
e gy 3TaT, STl B
We AU SAUeSIH - YT
o oS, A AT
Aeh™, &P WA TaE, a1 M
AT adadl 3TaTS g el
e 2 T R BREH! SFd
B Ed. A A fhdid
fe. Wi i g wmoRw |
awmm'cﬁ @Taaqaéw T G
IR [T I AT §1 AT
ARTAL. TE AT AT ST Saeied

qIed. e hi g&d JEu=Tal @ M=l Teh
di@d @t dd e W feEd.  amed
ISt Si-ga’ ded Wd o wefiwed
935 T St THad aTg Wehd. AT R AT
oo g 39w ¥ BR WY . AW TS
I geihs fETeidl AW SrarERTE S
TECATRYU=AT  Ushid  UioMgH A2 STl
TRepTaet ST TR 3T,

FTEEl geafler WA I Tl serEte
YUl IAEUATd Ad. WG | HifceTehdiet
AT FfETor qUige Sgd STat aTﬁqu—oR«r
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A 3THA A ISed STEAAT A T
Sfrfler @Y AT, SiclvEl Udehd SHA ATEl.
Sl TR <&Td NI, qUTodT= ] o e
qA F9TSd 30 LW, HH T3aU, UhA deid
EW, T G M HOE THA AR B, e
TE W N9 TEd FE B Sl Wa ATl
FHEAT W GHIqd Isar= Ad ATE, WHS A,

I AE WU R, gEGA AT dA
FAUSAA  IEqeATd  IEad a1 MY et
EA. 9iq e s fohdt 3R, o Shear, weft
afor 18, I Agifos foam smem sufor
foramaa areadEae ATfgdiTEReT=T ATeTm el
& IR HIST TEes I3ciet 8. AT HRUTE!
areqeTd, e it gey, *él wie ThE IE|

e FUIqT TSI I STl hleard.
03 ANHGHTd 3Tara fehan ofirera Tata® ol
sferdesa =md . TR 2y fegm 3 et @
1 =R wfgren IwEmHE®, faeva: T, W
T ST A SRR AR Jeaarid
ISRA T Sfae S Iehard. vl SRS JTere!
I BCEss e B - i S e
gl el gl A1 fehcieher auvTE
ARTAL. 3T G feeamqa S FeeH = i,
IS THUE FEAT KT FEEUAE  HH 7
FASIR Hild  ed.  Hoddl  ATTATHIE
O A e, H AT IS
TrErveaTe, arede ATEA e gl e
JaTE JTET 8IS wehdl o) dl feRdt HisT 3@«
TITA STV ST I hl ATE! AT AT Hledsl T

T Ufeel 3T, U A=ATd hIVTcITE! Jehii=an
ifieh STERIE quider S aTdelelt gidl. 3T
e e g, A HrE auia STHieh
St AEgE HTS-HIEW U el 38, T
% T ATAIT Tehl SISWTAT 3TdUesld IISauT=t
TATE holefl 3R, AT WIEHETT AR Hretaefia
HEA AT A Jedlat Wa AR 3R, §E
IS TSI HTSTd ME=Ee 300 & TR
feaw @l 3R, & wIemaH TEd SR W
TET=AT I WSH=AT 3Tl IRl 9% g 9y
AN AT IEN IR, S T HIE
W YR M Teifies saEda aft gevarE
SteRyaT foham aeft werft, gun I SewmE s
H TEEt AEET 7 dES I8A AR, THUA

T, dH T TR AHel JE Al =9
Fot. g foeam @ STeeETd ARkt S
T TEVATET, ST ST <hTed T ek Sh{aATT
e 3Tt = S fashad el R,
e AT Qieft g& a1 1 sreradiad fa
JAUST ot qUT hefl 3R, del WE LgreavT A
(Cs-Tiret) amues. =EmrEn fhdt =mren g
HAHIEABT A T gral g8 Tl qragy oot
AR. W R R IaUeHE e et 3¢R
e a1 uredl nfr AfMe &era U 3eq
YA, WRAded Jai9 fUdieamdl & Jt 3tegn
TR T &F AT Gl ®ld 3R, e g
fem AT wEE™ gl MR, Sl dl W
ST IR STRITETEsd SR AR
... . JTTHIMAT TSHUM ST AT AR Tfgered
rEl.

BT T —JE THRTH AU T 2ot I
AR FE?

W IR W 99 I W qidld aEy

SeFTdeaT uSTasgrat, Tafiteh e fommr wer
T, ‘AR, g1, = anfor Bym’ an 9 sl Ggfiw
AT A FAM. AHS T -gENEey W d
e 78 6l g it ™o 3/, e
AT RN e @TUR 3R,

TeeflEdls A1 SO TT-ITETR AT H
Y@ g S & Th Wiasamden A faamd
TTSIUT3 IVRE 378, ST T IR ot I IEA
T Hufaa AvEEt gdd Ul 99 foefa
BIOIETS, Y U HIVETRET IS4 B0 &
Tsh 3MOEE el A9fifes am= o9 3. d
T IR HI, B fER e Anmm R, a8t
d9  AAET HUS AN e gedie
JAUSTTET Hicadiad S -qevgsy i
BEUES o YIE dY gomen S fohar
o1 o BamT S ol gEwr=Aa 3
e Y 3T WE I1 A9 FEd e Th
TIICE! TR Shell BIdl. MR T, Fmeh, 34Th
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Jrfbmieg, WhA Bifep A AR foemassig!
el fafow Serfe ==i smuea gedsmeEm
Holedl MG, W HE  FASIEAR (I
JAVSITTH helel Teb ATeU IS 3T ATeTed
AUt TR = hd IMRA. G
AVSIMTAA YEAToed FUNS ST Riad Taeeiet
A, YO SO HHEH A7 AEl STe I YRR
I TATE, Td ST S IR ITEE adeet
IR,

IO FTEE=T O ISR BRI Ueh
&I N TEUrS 3T IR S e 3ATfoT
3 gaverY 3Rd T BIOR o=, |
YeeffeR STEAMT IS o ST 3o gauerd,
fehan wamdt wered wevy @, 7 SRS, @t ared
SToaTel T g 3TEd, S d UTehs fohar
He=AT GTeT=aT HTTehe FMIIA: d S 3TEdTd,
MST B4 A, I I, SIH=AT hadld
JEUTAT WG, FIAHT ST BIAAl B
THFILEST HH! BId STl ff HHALAT TEA HIEUaT
ST EET I ATAT SNScAedT Ul IFatd TaT
U EAAIE=T gl Hd TEdd. S
Tehellad SHU=AT oG=A1 WTehe 3Tk JHTUMG
TaTd! uered ghavaTsl IR AEfie JSHT 3.
TS i TTEd = TN 3161 gt <ht
AfiTeh TUTTHTG JATEYTH  TEUR he@Tefied  HHT
QT WS A Fea QW SEfes g ATl
2 T Y@ IreuT, Iy 7T fer @ grarardid
BId. TSRS Ioigd TaEdd IR hivrdial
FHASAT TR TANIG  HIET  FEATAT T
TITATE! ATSATIN BTeTaTe 141 o Qrergl JHT=aT Tehl
TR GET 2IhTohs ATETd ST faered T
JICTITET FNE I TR, THHGBMT  Sfde
HUAT=AT YT <" UshHshi=aT Saes Wdid 7 Ian
TCIETd T BT e GIEg! oiTeaaTe eRIe, e
ot 30T UHHeIITE g ATETd STvETE AgHE
AT AR, dolied Fawedd fspanr-ufafsean &
fifes frm, smen smu == fomu frem
HUEl, e ® o™ Ui fegd dam. 99
TUshiSd STET SATUUR STdTd. Ueh FgUTSl ohIUTedT
Y o9 AEeIH T¥ur’ & ™ gad AmE,

fhan @Tell T &R O THOTG B, S
AT 8, d B T8 & BR" qidl 3TSE0
AR, R gar SerE aeiiEd TR S Bid
q S ST AT, |1 9 SR Al S
M M ATTHRGT FHT Bl ST = Teoh =HE
UTE IR TR Elal. SR HIvdare! ga e,
@ret TS0’ 7 AN Fad AR Heddl HU, oA
YAMT Soiell gd fa9= Jg=ar=ar EI™ qurd

IE uiferdid s e Wl @®
TS STETET UhHeh=AT 3TTE Sdes, |g, AT
Tl fRufaeemaes, W= fohen doam g
e[ = AN, ram =reedt A grar aEe
wErEn Ao siudenn feudia tee are. gu
T et g moe feg SEel e
HAIBIAET Tshel IqTsY FEUTAT SN, hida!
Wt Tehid, JYORTIEHETES! armomn  feraqon
firestl gUUTEe. JHAT g0 Ge el Infr TreHeET-
TG | F] STEOTT, TSHISATER A 3Th
Uk AT FTEehe, ¥ TEUR JAaUesditE!
HFEUR, d8l IR fhal HET! dedl Idedl e
SrTETS!, STehl=al $aUAT <Texd, efl, shivrar S
HET Grerau Hesur e e e g, 9@
HE? TG o HIEl STHU AT |

T G Fh TR STl STeedd THLmon gid
=T ATET B HTET AT AT AU H U TR, THSI
HAB IRqedTd THUROT Fieit, at THYROH®
madt Ufgereht St w1 gar a1 ferdia Sier awo
HE Wehcl I 14! T2 3R, HAHRAIIT HiH
IO, IRigd 3Tedd qIr” BIo= THIeR
T IO 5, AT oT@ <1 3TS=AT TIeTd h3ft
aifor ferdft B, TS Wieren o Sl fend) qror
S, ot d TET e Yehol sl ATEI? ATTESA TS
SHIVE HIEE T ehd ATal. FAUSAA] TS
THTOTI 3ATTOT Eqd &= ferfarer Iron=an Scastrett
Al TTH HET qIS ¢ Aehed, hl AT gl 3T
RO B, ATl HTal 3TTcd I3 Iehed, fohell
Foriied JTaeeye Tt stfafira snfor srarseh are
BT TEe UHl AR 91 fmiu e
STl AR 1, S it gean e w=
3. IS 3T TS T STHUTAT TSI
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ST A8t STTE=AT b {cRaTeeAT= i ? ot IO
Tl A TN AR THOR. IcafshAT TR
Hgdloa &Ud ATOR. 9O W TG g

wiStre 3T ket (WHeHeia) e ST
IE HE IFEH T WA e,
YENEcaT e Iehoiqe WeheUd AT SSieThs
ﬁmm:ran%naﬁ Wa@ﬁmuﬁaa

fmfor g1 3@ gUIcIE IS TR, @S B
AR U M NG, I AR

JAUSAHTT ST = Hmrqd foesrerer
Thos] o3 BT HHT AT, IT AT IS,
SSITE THAT eI, SO JANT TRV holel
TN S0 T Sesd FTetet YuTe aferdt I
HISTE Hlh 3Te. MYed TAhT TTd ST cr=ht
YHHTSHAT AT MEE ST 9T g1, el auige
THdd @@ ol TH Sed s feamrand
FASTIEE Tl Bd. o T ATCAE I
TR =T HAqUBded Wl JHsiaTeed
HTHIHGS A1 MEHT Je5a Tegar’ for ferrelt “spramme
Tdoh S Bal shl a1 fo=mt wHTa STrer el STt
S feeft Brdl. wEiad geodl I, Tur ge
frdfy smeame 9 3@ GG IR 3@ TaTeE
TSI ATEAT Shell Bial. 3181, 3719 HIvIdTE! Teht
frorferes wifedt BTl smerelt AE 3w @R

ST wgler Wiasad akdl T S, ™
Tret TEETeRYoT YeaUE HE HH TEUS THYBI
MR, W AISER o gedft=ar aany . 37,

M TSR JHEd! edE Hareal e
U qe & M & gUR 31me, e feem
Jmamrgd fle HUET AR SR, ATETedd
Thd BE fRER " AR, 3@ T IaSIH
T A1 AR TETE Higel Heaesar@l
fhan A dihe AFTEER@T . gl

HYd A SIERH Tad Wa:HEd R
THIl. TMYeS 3TTehs] Sees (HETITS BrEyes)
T Hiehed A=A 3, qUT foea SRt S
TR oy SUEe. AU TS 3,
= firdfat =rerar JvaTEREt Jawen W gEd.
U § ®H d1ed. W & T heudl el
fosmeyme ot fRen deshsaITE a9
HeTT hedl oA IMRA. TIAd o §re
et Teca (95f) AvarErdt ferdt o fRa
3amel e, q fa=ar teRrreR 3for o=
AR FTAT A, IR AR A o=
STEd.... 997 A1 o fo=an shaeR shivran i
a5 ? fam foen wh e fidfe 3 e
BISA TG ATACAT GE=T e[ Tidtex fohan
AT HYeA] JRG S EiEd ¢ faud giE ga=
fyfiehe daa wrEl yEOTa fiReEe W SR
ATE... I AT fIER AT AR AR, TS
FHH TeER! AT 3T BIU HA[0I.
Fgtaa M IS Idcied  IaUSTd-Jrd’
FTATAT AV I AN HEE 3R
T d e FHE W HTARE 3ATad.
I S B TSR AR AThs AT T
I3 39S 397 Had AT fHeT TR A urEal
I fagHrR # EA @ HgWT T CH
kAl AThSE AW TEA B IR
- 3T 9 ™

anandghaisasgmail.com
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SMTfaeh SR HEI=AT §¢AT d3ehld $R¢
<= It Tame SteayHT e ¢
R¥ T IMMedel cEdl gtk fehar wfastfaeh
(Ryamgadt  SAerdl |96 WU 9
TRATA o8 al ST TSl STal. SANTideh TR
U= §¢SAT S3hid AV T Tosdos =t
TEL I 3Tl MO /T 034 IR & TH18
Hd MR UISAT WS AT, Hﬁﬁﬁiﬁfﬁﬁﬁ
Ny & s SEfas gwen w@el MR, o
W% T 7 Wiaaitaehferiet famean srewiame
I o0 ¥ 3. wiasara Wit ek
QIHIROTETS! a9 I9R=] UMK T A&l 8 3790
I ufqstfaeran fohdt ressiqdss IR
JMEA WTeR JEaegy 378, 36 SNTdeh A
AT deedT 3™ Sfaeh fcatfdeh STEshal
HHTEET SYeh &e g&did el 'Educate,
Advocate, Act now.' 318 e 03%-30 4TS
WG AT B,

T AT Ffcrsifershr=an s 3= AT
AT HIEATEAT I SEMAIE hell. IASTE! aia

uffafem 7 ufger wfaefes @ sreiwRnst
T ' HUYReR  Ieden et
gfasifaeprt Arfedt EamT smour affafem s
UYL GeaTd hUe=re gell Bl 3/ shrel STuriT
qren "l 318, W o gEmd oier Idel yard
HeAr.  Ufesifaseren e I oA
gferatferenferieft (antibiotic resistant) ﬁﬁﬁ“@
TIGUIR AT & Sl STTer wHen 3R, v
afafaferen faerfas sumh wiedt smoor gem
qnl daeh.uv gearen gneges  ufafaferen
g T FATHT BT NG HFETeR sholedT

AN AN AN AN

DAT UlellR1IcTolRl

onemsit

TSNS WE™ Sal HH Ba ATE.

TS FATHT 37T Sifeamantess o

AN %00 B JAlUS ifeImifeam wUS
gfersifereh aTaRTd 3TTed (qe ¢). ame gom=n
U 9Teq Wehd AR, Wg  ufafem &
yfetfespran sy ARl U ]3¢ T
9R¥o Ul e HEH ®R HiSS THIUMER
d v FogHel usd Bl &, i e e
e e foptehles sraww e famEeT gred
] TIHE! 9Sd 3TEd. AT ARuATETS! THTE
SIS Sidetehe Aeadl. UMMM 7 dfedt
gfertfereh. T I AT STeerRret T g,
3T qegTaRd AefA AefA whifeh wmeed e,
IeRITel W 7 wiastfae = i o,

aren @rTen afafuafern my

Sfufeel wids Thel 1% Afshre wemes
e 7 gifored g0 59 wafin wihediiny
famEr dwes #a Bid. 2Ro¥ UREE d &
BIfICoHe) SATEATAl &V %W hid &d S

Uit fafay e @ AW foogd INfue
BIREIECIC |y 1 R 1 B G I 10
Hﬁaﬁw v (formulations) TR,

Penicillins : (e.g., Amoxicillin, Penicillin G)

Cephalosporins : (e.g., Cephalexin)

Macrolides : (e.g., Azithromycin, Erythromycin)
Fluoroquinolones : (e.g., Ciprofloxacin, Levofloxacin)
Tetracyclines : (e.g., Doxycycline)

Aminoglycosides : (e.g., Gentamicin, Tobramycin)
Sulfonamides : (e.g., Trimethoprim/sulfamethoxazole)

GEGIRY
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9]¢ T AN d WIEATUsh TS, dd9 2’R¢
ey (3 "WeR $R]%¢) o ufafaferm=n s
ANTAT. B I TN AN 3 Tgedd 9.

IR B U W U wieAe

JTYUTE THT SleadTenl fegard @ €98 ol 8.
TRl ¢ HEA GSISRITARE W= colonies TT&T
T FEmEa 31T MearhR fSueRmEm@™ colonies
uTET. M Heddr HU H A =i St A

Wherhiehg FaT] d aTeed 3TEd. 3T el W @il Wigel. ® 3@ foad i feuemamen

RGNl TTATH 3 (=
frehressivumee) @ gt el id. T 3Tl del
AT ThT Wieadied o9 HILTHER Ul qeeft=h

ﬁﬁlﬂl\?ﬂ'[ colonies FWIT=AT colony=dT & ST
AT TS, FATHT BI=AT HATG ST JATAT h
& quil gremmed S gerdl Hied sl

91e ATeAl Bidl. W T &1 Wi JATdT s ddid]
ST A9 A AN ST, e 318 3T, sl
=1 By Terumme weh My aveft anef i @
e Wigdrerean 9rTd Wfheisiny fam=h
are Geelt Brdt @ et e formed Teaemd
feoa B, IrHET 3eaU ¢ sfesdl i AT
M T ATAHEX e S9mEdl (colony)

Polymyxins
Nitrofurans

A ~ q
AMINOUIYCOSICES

T racycin Cycloserine
Amphenicols Fusidic acid
Polypep ides Cephalosporins

Bacitracin

Enniatins
Penicillins Quinolon:

Thioamides
|
1930 1940 1950 1960
Penicillin Penicillin
discovered approved for
chnical use MRSA first
Streptomycin
discovered

e anEh ae ga A, wod sEemen
AT, g STearEEt i @ garen e
AT i UTEREET. T Wi T JEhRl Afel
e (Marlin Pryce) &Il Gr@del. T U '
MY AUHTAH AN 3 Ul AT dTed.
HTE IY IS FARFT T, A0 Jagme,

Muplrocm

Pleuromutilins
Monobactams SIS ATENETER

1980

1990 2000 2010

Pi::'..‘C:.f Plg T -—-‘._", - -17 5
et resistance 1o osistance in 2
GfﬂT g " ; Enterobactenace |
UN declares AMR a
“undamental threat™
JATHAT ¢
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e Fasmed e foged =
AEISEH  (Lysozyme) & YT SNY AT
Edl. IHRE g HEd 3R 38 Tl TEE
AT SIRITd 31Tl THUIR ohT 7

e o qufEl 9™ wEA dl Penicillium
notatum 37T THSI. AaX fo= 919 Penicillium
chrysogenum Y A, T " S gl
MY British Journal of Experimental Pathology,
June %]3R WY UfHg hell Bral. TU =ITd o
TR fcst{arehiaget 3T AT Skt ol
STANTEESA I BRE JASHAT 3@ oAl Bidl.

REEIRNI (Howard Florey) aifor = ==
(Ernst Chain) BT Q= 3% S 3i9Y

U Sg3TErtt uffafem eden s 3R,

2%?4 HEY JANTITGSAIS WA= SMeTqd $]%0
-¥R = AN g Ufaaifas sieawe 39 fasmfa
TSl. TS AFTHsh IgTd (World War 1) i@t
gfprr amEvge st ufafafem wmm
TfaiferepraT HIaT ST FAT. 4%y HE FATH,
gae T 3T =< =9 en fommn e
qIiifyes Svara 3T, Yo Ufasifass @ 9wt
3wy et o wmes SRt et wfastfaes
firesaTa &1 BIMEM AT,

9%%0 d $REY HEA 3 Ufdatfaehi=n Iy
AN, 3Thcl ALY T ORI INE0ATd. 3Tt
gferifereh graaef 31med. & e wfastfaes=n
fafay e e 3R R HwamEd! w )
3T ITAT HATAL.

uffaferea e s S

9]¢ AT TIH Ui Higa THUMER Freqd
A uffafem 3¢ weua freavah @
Teget. Higen yamer yfatafer ffid, affafem=
T, Ul eiqer it arg,
i 3o el aEe gl gal %1 g qurE
I IS T heANE™ M 3Ny eI
TMEL R HIAT I ATel, & A 7. U
8R3¢ TTCAl JANRISdIT MU TeIed  Ialid
U UM TR SRuaE 2_%o0 AT IS,

T S 3% GYNYhEl A=l S
AR, W feream wpet 317 deielisl o Tedd gias
FART AT AqcaT@Tel! S o ArATeRieE 01
FAR (Mary Ethel Florey), o fgea (Norman
Heatley), e S (Margaret Jennings) BIE]]
Y GG hel, 7 AT AR-AT T

sieff giolfehd (Dorothy Hodgkin) & Hfgel
s Rt wn wfesifas=h -

Classification

penicillins

Semisynthetic

Acid- Resistant
alternative to
Penicillin G

Penicillinase

resistant penicillins

Extended spectrum
penicillins

0

Example:
Methicillin
Cloxacillin

Dicloxacillin

Example:
Phenoxymethyl —
Penicillin
(Penicillin V)

{

1. Aminopenicillins: Ampicillin
Amoxicillin
Bacampicillin
2. Carboxypenicillins:Carbenicillin
3. Ureidopenicillins: Mezlocillin

Beta Lactamase inhibitors

Clavulanic acid, Sulbactam, Tazobactam

Piperacillin

TP R
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(Molecular structure)  3&al T S
9REY OTeht Areet Tidiye fresrel. & waged
uffafem 2 sfier daen gfasifas e aoed.
W MY™ HEd 3™, H qEN S
gfestfaepren wane fRfre sga gegqm 9dH
yffafer e sveveme 9 Sudsy . g dt
rfafes uffafaa. & gt aeay TEfis
ufafafem v waEura firearr= &1 ufgen o amfor
T AT WA OIS Sl hed A9 Uit
e, Ale T i I gE T Him
THR. UH  Isqg ATl semisynthetic
Penicillin. 3Thcl 3 A& ffmren  Toremi=h
grifrarfes ufafafem qraeae smRa.

ufafuafer=ht SfR-adien

9’¥o Tl ufEferm=ll  ufeelt  wdiem
TANTSS I 3eUeR JTefl. “H Y, §R¥o’ N J1aH
T 3gW@  Hhall TGl BlES  FART @Al
ATiesHTETelt gl (Heatley), =9 ATOT 3a¥ &I
ottt =TeOl M Bl I ¢ SeuaT AfasE
YTdeh (Most  virulent) ) @‘?ﬁlﬁw
(streptococci) B ﬁmﬁaﬁ A ¥ ISUAT
= AU e (intravenous) gfafafer
e v T, affEfem T Teee @)
IR WRHIHMA FgETHS Y-y ¢ qEE Hel; 901
ufaffer Tracel 3R afgr serer. afafafe=n
Fweft Sy = fag s

uffafern wmEER =

T Uehl B Higoiell b 2raet qu7
HTE ST ST AR HeE 4R%% W Ied
FAFATS @ T HH Fgmed ki
AW @ IR sEue @ient 'l 9%
HEaRl  j¥% TS ' UleE  SAfR=ITen

T, Tl Wl Ao Siqeent ekar 5 ®
g o, 2 W @
ufafafer=i v ywomer fAfdd
ufrfafermm HIFESH (Penicilium
chrysogenum) TgTSﬁ TSI IHTOMER ATeavdT ool
foepflra o HUITE B, deET LR¥oTAT PURE
TUTETST ITOd AR Hed U (AT TEE
JMHNYS- bedpan) T WA= Faddarare
IIRAT A G R g A, g AT
JgHS & UE QM YHIONG 3UeTed  Jogd.
aﬁ%&qﬁﬁaﬁaﬁaﬁ.?ﬁq%ﬁ(m Norman
A TOHE YA SATeRIISHT

Heatley)

(st ) Pt s T SR S,

el %
Ahdl 4 HE IE 3G UH grEeEell IR
IS T UEHE U AreauaTeT ShIHTEret
gl Afgell 49T AT, =T A8H Penicillin
ladies TEUd 3@ ®Al. %o T FAURNH
affafe = Ieme Bd 3-% g Wt faefiferex
TEUS 3000 T ¥ooo I et ferex..

B RS RS = =

T 99 IATAT AT @ S S ANl It |

i AR A T A o A P

Ffeft, Sreertor = STt 37em Bies yHToTeR
BId. e Q& uffafer @men gar e ArE.
Tl IS @ el srfep=ren g
ffafem siveR S SR wiym wre
ot affafem wg # 7 7 @ v o,
T qE R TS I AT Afg=a et ga
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T Figdik o =R
BN CARERICIE
B STASTIHR
Tg1 femam=h gt widm
I A T
qHade Tfid 3T
g1 ST HTHE!
gd o i s
S <t s
fomite fasmmert
firedt amara™
Fel gl geaiehr
el TG TR
ICRICICIRER RIS
ATl 8T Jehreit
o TfeRaft e
IS E gEl WAeE e BHems o wigE@En wifgen
(fermenter) dT@ae W (3MHdl &), wH gudt WF\’TF«I"T ard
HTHTHAM &AW e (000 L 3 8000 ml = § L; fospw = Higen
TTETEAT UG L00-200 ml &l HEAl) 37 Iehd. I
HIYROMY & 30 d Yo IH Il fefex wae ufféfer= o S 3l g
ITE BS Wehd. & UH = ol JMHe. WU 3T ] e
W%oo,ooo,ooﬁ%oo,ooo,ooo gﬁ?_’;lﬁl‘%l?{ Wq:\-gﬁaﬁﬁ
uffate Iehal.
Qa% T e _amm CAR-NIE ‘g°h°|h| Slehl
writetodeopurkar @ gmail.com Tt e _a"i?ﬁ
Tl e
ArRET ALY 2% TN Wg g (.
ESGICRISISICICICESERCIN %@qg
M T TR AT e O 2 7 FE g
E TRITE! . Teh Hew@qul e g ‘
S H, Terean it 3w =
g 2% Tl
TS R il e
HUTSe : 915 Wigeh, 31.91. 91U ST T
- FEERE AR
e 1oo &, TEI 300 . babasutar6 @ gmail.com
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IS 0T &I WA 8 G SIS |
3?111?;@?11 fowg . wfgfuem  snyfe
sfivrragrfiar, SreeaTERE! TEThT, qaa?«ﬁaﬁlfr
AT T FTERATE ST el eft, Wy
TE I Qi 3Teheld oM@ 3718, ST graT
O I AR

TETET YETE aETaHT, T qaHl by
Y 1 femd? I AavEt ==l IOur AT
QT hedl. AT SRS =R e, 9o
T=AT AT $E USHIE! "gdid {7 39
T Hg! AT SrEMe §Hd Sdal e, daal
1 e WEe gigue S B U 9,
s GHienuT |

TETET /I8l T8 BT b 8ld? @
foamr=n 5= g wn feamgEw wreAr fufo
BaTd. T AT HIEAT Wl TSI ST,

I gatfl svaerel afitferdt smeq =
Covid Pandemic! JHTT HTATETd! Tk BIdl. 90T
TAhTE AT o) 9T gl B! ® A
IS IR, WU d B WIEH! 7 el
FfqTRt 3R, AT W I IS
HYATdE ST AR 3@ s foam W= g9d
TERd e, ®E S Ae SRAd 9e
ggqy. IR 3eee 3. o et T semE
qig ¢ I1... 3@ faar HWOm 84, J=a1 e
U quTE SRR i Sedn. e wevvm=we
aa—ch"l'{, fsepteastiaun fShdT overconfidence AT
Sl FACIIS I LG ‘lﬂ'cﬁ, J%l?'ﬁ, frustration,
helplessness 3R dhIcHh HIIAT HTeIT. AT

‘Cﬁ%ﬁ?iﬂ ey ‘EWH, optimism, HhEaen  Iref
Ifereft TTefl. THET Hdl @@ @ HEATA
IEANTHE TeAl g ATEIEE Aehl. 9ig qierEET
TR A dNd. WA Aed O R Hiv
Ufget 7 @ T 9= fo=m gqferd gid, a=!

I Hfed SAaERIaeEle 9o 3MTe
T rehrad Tgell, X & T A0 TSaread 9T
Wehdl. TETET MYlhs, TERET Fddlhs UTgvaTEl
JAHET Th gf¥ehiA 3TEdl. ST @ HEl desl
gdffe sgvateR YT, @ HEl 9@l Vhid
mfgdler smuria 3Edl. < Afgd =t geareed
HTIUT TSTSerell 3 7 HMT ATHbE g
1 AR e 2 EuegNd Edd. fo=mr Jgfera
BIOTR... 3TTOT... 92Tl e Yerrdl U ATal.

IuR fo=m AT, T A Wraeh
SILATITE TS Tehl= AT, ATV ST
THITSAT BIAI0, SHWEU. I, gN, 3TEAT, G
I AT IR aTed  aRfRde
Tt w i . e $E? You
should not be Judgemental at all.

T, T wSar et S 9 e
HILATIHTS! ST el hIUATE! TRSTE hITeT
eI e 901 Id$hd dodl foam 8 s’ aeeldn
I, ITET WA TSArE AT, G 3R e
a1, Sftheh &1 3MUed Sfer=n Aoy wmT! 3for
fheh I (Traffic Jamm) &1 el 1 el T
VST TE| T STEheATaR ATt ferfshan
®¥ IHd? fasfus, ww, =W, ddmM.... 3
forge wse=it amEefur arfeefl STd @ SASE!
A=A @M. ... Yeqg ? 31 Bd AT 3G ?
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R %™ FHdd AMEE?.... HOE  FehrE
arTaE, I A, A e 3R g,
ITe[ IANT IAE.... Th I 3AH ... M AE
AT Bidl 7 Toes HUMTe Sadl 7... Bekd IATM0T
%o HAGAL... B A7

T STEeedt ufdfawfean T T, ad
HATCAT... S @, o9 ATH/Pause dadl, AT
TS AT ShHl STeAT/Shedl... AT T A=
foremuer ™ %, W HE BsdA? I g
AT A HIOC ME e o fagd S
Tffedt SeetR 38 WT7... T AR, "
TeAT M HAT IsA7.... Tod:a qll T HM
AT ISA! W TEREET TIA HLdl s l... A0
S8 T8 g foam S anTde, a8 qEen T,
JTqT TS ARTIAT AN, Optimism HTH HIAAT
AN, AT 77 «rehie ATl fedmre dnTdier. sUeR
H1?

Y 3R 17 had AEIIhdT 38 ol HAT=AT
Tl AT T-Harer! ...

- 1. usft powui

manjushree1205 @gmail.com

—IIJMIr'SlIINII—

@I JEIehTeEd qLeh Hltad!
3TEd. A=A A& Ad h
3TN dg@S I [IhI-
Fahd JUEEpd, -

Y9 TR, FHS
aﬁﬁﬁawwwﬁm@ﬁrﬁﬁﬁﬁﬁ
TITIYET 39 JEAhTE @ U, RS
IR A AT WU, TR GEIRET G
FHEA R AEIGGT ToE IR, B TS &l
TS 9.

3rdfid siaIcicll gaddb
I TSED
el 300 &, Haedd 340 &.

Serda
gueas ge amfr 33 faeh wme

YA S9d %E AT B FIe] AT AR
o=l Sie ¢, O GeheEdl &R
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Reaction bucket and leave it for a full
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Step 5 - Transfer solhe material from
reaction bucket to guring bucket

Curing bucket Reaction bucket
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l ‘ TIPSTO BEA GREAT WASTE WARRIOR
If you follow these tips, you can be a true waste warrior & reduce
Wet Recyclable Waste which does not decompose but can l theamount of trash that ends up in landfills & dumpsites.
l Dry Waste be recycled. l
I @ @’ i | A) REFUSE - do not accept plastic bottles, straws, unnecessary
& % packaging.
I % REDUCE - your own waste

% REUSE-whatever you can
RECYCLE-the rest, is always best!

l Waste that can

decompose.
l Leftover food . .

q B)ldentify the nearest recycler (Kabadiwala) or authorised person from
Spoilt food )
Fruit & Vegetabl your panchayat & hand over your waste to them. You could even earn 3

l ru([ SIS some pocket money by selling your recyclable items to a recycler.
peels

Milk products

Seafood waste Plastic bottles, cups, 1 Glass, glass bottle, I 0
Fish bones bags. containers & Aluminium foil, o #) C)Shop from your local grocery shop & remember to bring your
Meat bones Hard plastic All kind of metal | y ownshopping baginstead of asking for a plastic bag.
Egg-shells, - -

l e Non Recyclable Waste which does not decompose =N D)Carry your own reusable bags, water bottle & tiffin when you go out.
Coconut shell & husk Waste & can't be recycled.

E)Do not litter. Never throw ANY wrapper or garbage into the «
open. It is illegal, a danger to life & looks terrible too. Put your
waste away untilyou find a bin or get back home.

Dead animals
Soiled paper
Garden waste.

F)If you notice others littering, politely teach them not to litter.

Th | chi Ket, Rubber it G)Find out where your parents dispose your family's waste & teach them some best
ermocol, Chips packet, Rubber items, ot bl i L
\ (Composting unit) Cloth, Rexine, Leather, Vinyl / TSN Bl T SR D R

_—— — — E— E— — — w— w— w— w— w— w—

PO YOU KNOW?

o= @ \We generate more than 800 tonnes of waste every day in Goa.
This is equivalent to 800 classrooms full of garbage per day.

800 tonnes 800 classrooms,

Zero Waste Goa

When we carelessly generate mixed waste, a toxic liquid called ‘leachate’ leaks out
of it. This liquid is dangerous to humans & the environment too. Leachate is polluting
ourdrinking water.

The burning of plastic generates dangerous gaseous substances such
as ‘dioxins’ & ‘furans’, they can cause diseases like cancer. So, burning
of wasteis bad for our healthandisillegal too.

NEED ASSISTANCE? you MAY PLEASE GET IN TOUCH WITH..

Goa Waste Management Corporation, Saligao

for assistance or more information on waste managment or to book your visit to Saligao Solid
Waste Managment Facility -

Shashank Dessai - 9923326872 Samir Natekar - 9922815596

Email: contact@zerowastegoa.com






